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LOI NOI PAU

Tiéu chuan Nganh TCN 68 - 223: 2004 “Thiét bj dau cudi trong hé thong
PHS - Yéu ciu ky thuat” duoc bién soan dua trén tai liéu cia Hi¢p hoi Cong
nghiép va Thuong mai V6 tuyén Nhat Ban ARIB RCR STD-28 va cic tiéu chuan
tuong duong cua cac nudc trong khu vuc.

Tiéu chuan Nganh TCN 68 - 223: 2004 do Cuc Quan 1y chat luong Buu
chinh, Vién thong va Céng nghé thong tin bién soan theo dé nghi cia Vu Khoa hoc
- Cong nghé va duoc ban hanh theo Quyét dinh sé 33/2004/QD-BBCVT ngay
29/7/2004 cua Bo truéng Bo Buu chinh, Vién thong.

Tiéu chuan Nganh TCN 68 - 223: 2004 dugc ban hanh dudi dang song ngir
(tiéng Viét va tiéng Anh). Trong truong hop cé tranh chip vé cach hiéu do bién
dich, ban tiéng Viét dugc ap dung.

VU KHOA HOC - CONG NGHE
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THIET BI PAU CUOI TRONG HE THONG PHS
YEU CAU KY THUAT

(Ban hanh kém theo Quyet dinh so 33/2004/QD-BBCVT ngay 29/7/2004
cua B¢ truong Bo Buu chinh, Vién thong)

1. Pham vi

Tiéu chuin nay bao gom nhiing yéu cau k¥ thuat toi thiéu dbi v6i thiét bi dau
cubi trong hé théng théng tin v tuyén sit dung cong nghé PHS dai tan
1893,50 MHz + 1919,600 MHz.

Tiéu chuan nay bao gom cac yéu cau doi véi thiét bi dau cudi PHS vé giao dién
v tuyén va cac phuong phap do phuc vu yéu cau hop chuan thiét bj dau cudi PHS.

Tiéu chudn nay 13 co s cho cong tac chimg nhan hop chuan thiét bi dau cudi
trong hé thong PHS hoat dong & dai tan 1900 MHz.

2. Tai liéu tham chiéu chuin

[1] ARIB RCR STD-28 Version 3.2 (02/02/1999): “Personal Handyphone
System - ARIB Standard”.

[2] ARIB RCR TR-23 Version 3.2 (02/02/1999): “Personal Handyphone
System - Test items and conditions for public personal station compatibility
confirmation”.

[3] HKTA 1027 Issue 2 - February 2003: "Performance specification for
Personal Handyphone system (PHS) equipment for private use".

[4] IDA TS PHS Version 2 - Issue 1 Rev 3, June 2001: "Type Approval
specification for PHS Equipment Version 2 For use within the confined area of a
building".

[5] ACA Technical Standard TS 034 - 1997 “Radio Equipment and Systems
Cordless Telecommunications - Personal Handyphone System (PHS)".

[6] “1900 MHz Digital Low Tier PHS Radio Terminal Equipment - Technical

Specifications” (23/7/2001) - Directorate General of Telecommunications,
Ministry of Transporation and Communications, Taiwan.
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3. Pinh nghia, thuit ngir va chir viét tit
3.1. Dinh nghia, thudt ngir

’ i,-)d‘u cudi ’d‘o dang ten 1a thiét bi ’cc') ‘Ehé hoat dong voi cung tré khang khi duoc
két nd1 vao thi€t bi do va khi dugc két no1 vao ang ten.

Cum (burst) 13 khoang thoi gian phat song mang diéu ché Gmg véi mot khe
tho1 gian mang tin.

‘ Dié‘qu khién cuéc goi (CC): Piéu khién cudc goi 1a thuc thé & 16p 3 thuc hién
di€u khién cac dich vu cua cudc goi.

Khung 1a doan thoi gian trng vo1 do dai 8 khe thoi gian TDMA-TDD.

Thoi gian bao vé 1a thoi gian khong ¢6 tin hi€u gilra cdc cum giap cho viéce
phét cum khong xung dot voi cadc cum & cac khoang khe thoi gian 1an cén khac.

Ky tw IA5 13 cach ma hoa duge ITU-T khuyén nghi dé chén céac ky tu/sé vao
tin hi¢u va gui di.

Logi ban tin 13 phan tir thong tin ding dé nhan dang chirc ning ciia ban tin
dang dugc phat di.

Qudn Iy tinh di dong (MM) 13 thuc thé 16p 3 thuc hién chirc ning dang ky vi
tri va nhan thuec.

7 Quan Iy g‘d‘n s6 phat so’ng Vo tuyén (R]? 13 thue thé 16p 3 ¢6 chirc ning diéu
khién viéc thiét 1ap, gitt, chuyén kénh vo tuyén...

Thoi gian qua d¢ 1a thoi gian dap g cho viéc phat di tin hi€u cum.

S6 z‘hd”tu’ khe thoi gian twong déi 14 vi tri twong doi cta khe thoi gian trong
kénh vo6 tuyén.

Ngdu nhién héa 1a cach ngiu nhién hoa chudi ma phat bang cach lay tong loai
trir (XOR) cua chuoi M (chuoi ¢6 do dai cuc dai) va chu6i ma dinh phat. Mau ngau
nhién hoéa PN (10,3) duoc dung cho ca phan phat PS va CS.

Khe thoi gian 1a mot lfhoér}g tin hi€u chura 8 bit trong khung 5 ms. 8 bit nay
c6 do dai 0,625 ms, c6 2 bién thé: cac khe thoi gian dugce cap riéng va cac khe thoi
gian dugc dung chung.

Ky hiéu: ky hiéu twong ung vai 2 bit (5,2 ps) trong tin hiéu truyén di trén giao
di¢n vo tuyén.

Cum déng bg 1a tin hi¢u duge phat di ding dé thiét lap dong bo khi chuyén
kénh va khi thiét 1ap cac khe vat Iy. N6 gom mdt tir ma duy nhat dai 32 bit.

Piéu khié}? céng sudt theo tin hiéu thoai 13 chirc nang ma PS khi lién lac thuc
hién Vié(; chuyén ché do ph’ét/ngfmg phat tin hié}l dau ra khi c6/khdng co ti€éng noi
can truyén di, nho dé ma tiét ki€ém dugc cong suat tiéu thu ctia PS.

6
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3.2. Cdc chir viét tit
ADPCM Piéu xung ma vi sai thich nghi

ARIB Hiép hoi Cong nghiép va Thuong mai Vo tuyén
CC Diéu khién cudc goi

CS Tram gbc

CS-ID Ma nhan dang tram géc

FCS Chudi kiém tra khung

FER Ty 1& 16i khung

FFT Bién d6i Fourier nhanh

LCCH Kénh diéu khién logic

PHS Hé thong dién thoai cam tay c4 nhan
PN Gia nhiéu

PS May dau cubi

PS-ID M3 nhan dang may dau cudi

R Thoi gian qua do

RA Thich nghi téc do

RCR Trung tdm Nghién ctru va Phét trién Hé thong vo tuyén
RFCD Thiét bi ghép tan sd vo tuyén

RLR Hé s6 am luong thu

SLR Hé s6 am luong phat

STMR Hé s6 che trac Am

TA B0 thich nghi dau cubi

TCH Kénh luu lugng

TE Thiét bi dau cudi

Uw Tir duy nhét

4. Yéu cau Ky thuat

Thiét bi dau cudi phai théa mén tit ca cac yéu cau k¥ thuat néu ra dudi day.
4.1. Yéu cau chung
4.1.1 Béng tan lam viéc

Str dung dai tin 1900 MHz (1893,50 MHz + 1919,600 MHz).



TCN 68 - 223: 2004

4.1.2 Khodng cdch giita cdc tan sé song mang
Yéu ciu: 300 kHz
Tan s6 song mang c6 thé 13 1895,150 MHz hodc 1895,150 MHz + n x 300 kHz.

4.1.3 Hé thong théng tin

Yéu cau: La hé thong ghép kénh sir dung phuong phap TDMA-TDD da song
mang.

4.1.4 S6 lrong mach ghép kénh da truy nhdp theo thoi gian

Yéu cau: La 4 khi str dung bo B ma hoa/giai ma tiéng noi toan téc. Tuong tur
s6 luong kénh t6i da co thé dong thoi st dung clia mot may di dong 13 4 (trur
truong hop khi xay ra qua trinh chuyén kénh).

4.1.5 Phwong thirc diéu ché

Piéu ché n/4 QPSK (diéu ché cau phuong véi mdi ky hiéu duoc dich pha di
7/4). Phia phat dung bo loc c6 dac tinh 1a ham Can bac hai cua ham Cosin nang voi
hé s6 d6 doc (o) 12 0,5.

4.1.6 Téc dg truyén dan
Yéu cau: 384 kbit/s.

4.1.7 Téc d¢ md héa tiéng noi
Yéu cau: 32 kbit/s — ADPCM (khi ding Bo mi hoa/ giai ma tiéng ndi toan tdc).

4.1.8 B¢ dai khung
Do dai khung 12 5 ms (bao gom 4 khe thoi gian phat + 4 khe thoi gian thu).

4.1.9 Yéu cau vé khe thoi gian truyén dan vit Iy

V&1 séng mang thong tin, cdc khe thoi gian thich hgp chi dugc phat va su
dung sau khi phat hién song mang trong vong 2 gidy ké tir khi phat va da biét
chic khoang thoi gian ma mot khe chiém (duoc goi la do dai 1 khe thoi gian) co
thé sir dung duoc 16n hon hodc bang 4 khung tin trong. Trong trudng hop 2 cym
phat lién nhau bj giao thoa vuot qua gid tri quy dinh (phan giao thoa nim trong
hoic bao gom ludn ca khoang dinh thdi nhu dugc chi ra trong Hinh 4.1), khi do
cac cum nay goi 1én thoi gian cta khe dinh st dung hodc gdi 1én cum da cé tur
trudc trong cung thoi diém vaéi khe dinh st dung, may phat s& coi nhu van con
song mang trén mang.



TCN 68 - 223: 2004

4 220 -
Khe thgi gian du dinh s dung (f2) R R G
. (4).
| 16 I
~—P .
! , il
Cum c6 san (f2) Cum trudc | R G | R | Cum sau
| (4) I
Don vi: Bit
R: Bit qua do
G: Bitbdo vé

Hinh 4.1: Phuwong thuc phat hién song mang tai PS

Trong truong hop mirc nhidu ctia kénh cé lién quan (1a khe thoi gian twong
ung trén song mang tuong Ung) trén muc 1, thi kénh nay duoc coi 1a khong kha
dung. Tuy nhién chi khi mtrc nhiéu cua tit ca cic kénh cia tram thu phat déu
vuot qua murc 1 (trong d6 c6 mot kénh duge dung dé lién lac véi tram ddi phuong
goi 1a kénh dinh trudc), cac kénh c6 mirc nhiéu nhé hon hoic béng muc 2 modi
duogc sir dung. Ciing chi trong truong hop nay chi co cac kénh c6 mitc nhiéu nhé
hon hodc bang mic nhiéu 2 méi duge coi 1a kha dung. Tuy nhién, cac kénh da
duoc tram thu phat st dung khong phai 13 cac ddi tuong dugc quyét dinh 1a khe
thoi gian kha dung.

Cac muc dung dé phét hién song mang dugc dua ra trong Bang 4.1.

Bang 4.1:Cac muec phat hién song mang

Mcrc 1 26 dBuVv

Murc 2 44 dBuVv

4.1.10 Yéu cau vé dinh thoi phat (dong hé) va rung pha 6 PS
(1) Dinh thoi caa PS

a. Pinh nghia

Tai két cudi ang ten, thoi diém phat tiéu chuan cho khe vat 1y diéu khién 1a
(5 x ky — 2,5) ms (k, 13 mot sd tu nhién nho hon hoic bang sé do dai kénh diéu
khién logic LCCH) tinh tir thoi diém nhan duogc khe vat 1y diéu khién.

Tuong tu, tai két cudi ang ten, thoi diém phat tiéu chuin cho cac khe vat ly
mang tin 13 (5 x 1-2,5) ms (v&i 1 = 1 khi lam viéc & ché d6 toan toc, 1= 2 khi lam
viéc & ché do ban tdc, 1 = 4 khi 1am viéc ¢ ché d6 ban ban tdc) tinh tir thoi diém
nhan dugc khe vat Iy mang tin.
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Tuy nhién, do phu thudc vao thoi gian nhan khe vat Iy chi dinh trude (1a thoi
gian khe vat 1y diéu khién/luu lugng co chita ban tin qui dinh khe vat 1y thong tin
guri t6i CS), tai két cudi ang ten, thoi diém phat tiéu chuan tuong dbi cia khe vat 1y
thong tin (5 x ks 2,5 + 0,625 x {s tht tu tuyét d6i cua khe vat 1y thong tin - sb
thr tu tuyét d6i cta khe vat Iy chi dinh}) ms (ks 1 mot s ty nhién) tinh tir khi
nhan dugc khe vat 1y chi dinh.

b. Yéu cau

Dinh thoi phat (déng hé)) cua PS, ¢ trang thai duogc dé)ng b0, duoc sai s6 £1 ky
hi€u khi do chinh x4c ctia n6 cong thém vao thoi gian ti€u chuan +5 ppm.

Xem Hinh 4.2.

Thai gian

(5xn)ms

Khe thai gian vat ly
mang théng tin diéu

khién & huéng xudng

A

- »
-t o

Khoang thai gian nay = khoang cach
e s Ag 1o thai gian ¢6 d6 chinh xac la +5ppm

Khe thdlAglan've_at' IAy Cong véi (5 x k, - 2,5)ms +1 ky hiu |
mang théng tin diéu

khién & hudng len (a) Pinh thai phat ctia khe vat ly mang tin diéu khién

(5x1)ms

A

-t
%

Khe thdi gian vat ly

mang tin & huéng xuéng

-
%

Y

Khoang thai gian nay = khoang cach
thai gian c6 d6 chinh xac la t*5ppm
Cong véi (5 x| -2,5)ms *1 ky hiéu

Khe thdi gian vat ly mang
tin & huéng 1én

(b) Dinh thai phat ctia khe vat ly mang tin luu lugng

Khe thdi gian vat ly cho
trudc & huéng xudéng

-t o
.

Khoang thdi gian nay = khoang cach thdi gian cé dé chinh xac 1a *5ppm
S At IV, Cong vai [(5 x k,-2,5 + 0,625 x (s6 khe thdi gian tuyét déi clia khe thdi gian
Khe thq‘ glan ve_at, ly VAt Iy - s6 khe thi gian tuyét ddi cia khe thdi gian vat Iy cho trudc)] +1 ky higu
cho truGce tuong Uing

& hudng 1én

(c) Thai gian phat khe thai gian lién lac tuong déi so vdi khe thdi gian vat ly cho trude
Cha y: Hinh (a), (b), (c) biéu dién thdi gian tai két cusi ang ten clia PS khi khéng tinh tré truyén dan séng

Hinh 4.2: Dinh thoi phat cua PS

(2) Rung pha phia phat ciia PS: Rung pha phia phat cua PS 1a do 1éch gitra cac
khung va gia tri lon nhat ctia n6 nhd hon hoic béng 1/8 d§ dai mdt ky hi¢u khi PS
phat hién 16-bit UW tir CS trir di phan anh hudng do rung pha phat cua CS.

10
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4.2. Cdc yéu cdu doi véi phéan phdt va phdn thu tin higu vo tuyén

4.2.1 Tan s6 séng mang va sé thir tw kénh

Bdng 4.2: Quan hé giiva tdn s6 song mang va sé thir tie kénh

S6 thir tw kénh Tan sé s6ng mang (MHz)
251 1893,650
252 1893,950
253 1894,250
254 1894,550
255 1894,850

1 1895,150
2 1895,450
3 1895,750
4 1896,050
78 1918,250
79 1918,550
80 1918,850
81 1919,150
82 1919,450

Can dam bao tan s song mang ctia kénh diéu khién 13 kénh 1.
4.2.2 Yéu cau ciia phan phat

4.2.2.1 Cong suat phat

(1) Dinh nghia

a. Néu str dung mot dau cudi do dng ten: Cong suat phat 1a cong suat cap cho
ang ten do.

b. Néu khong c6 dau cudi do dng ten: Cong suat phat }2‘1 cong sut phat xa ang
ten do dugc tai phong do, hoac tai RFCD da dugc hi¢u chuan tai phong do.

(2) Yéu cau

Cong suat phét cuc dai 10 mW.

Sai s6 cho phép +20%, -50%.

4.2.2.2 Phat ma nhan dang cudc goi
Khi ma nhan dang cudc goi dugc phat di, tin hi€u dugc phat ra tir may phat phai:

(1) C6 d6 dai 28 bit v6i may cam tay, va 29 bit v4i tram thu phét dit ¢ dinh
(Tham khao ARIB RCR STD-28 muc 4.2.10).

11
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(2) C6 ciu tric khe thoi gian duge thiét lap tir trude, khi phat di tin hiéu phai
st dung ma hoéa kénh va cac phuong phap ngau nhién hoa.
4.2.2.3 Cong suat kénh 1an can

(1) Dinh nghia

Cong suat kénh 1an cén 13 céng suat trung binh trong mot cum duoc phat xa
trong mot bang tan d6 rong +96 kHz ¢6 tan sé trung tdm cach tan so trung tAm cua
song mang c6 ich mét khoang Af kHz, khi tin hi€u dugc di€u ché baoi tin hi€u ki€ém
tra dugc ma hoa ti€éu chuan cé cung téc do0 ma hoa véi tin hiu da duogc diéu ché.

(2) Yéu cau

a. V&i muc léch cong huong Af = 600 kHz: Cong suat kénh 1an can < 800 nW.

b. Vi mie 1éch cong huong Af= 900 kHz: Cong suat kénh 1an cin < 250 nW.

4.2.2.4 Céc dac tinh dap ting qua do khi phat cum

Cum phéat di ,
<t 625 us ;
Cac khe 1
thoi gian R [S§ CAC uw CAC [CRC| RG | oo
diéu khién—1 4 12 62 32 108 16 | (4)16
Cac khe - o | —T= :G
thai gian SS|PR R ks
luu Igrcng 4 |2|6] 16 180 16 (4).16
[ €———— 220 bit ———————— >
—> <«— 13,08 — 13,0 s
Gi6i han trén clla cong suét tic thoi
‘. 4
Cong suat 4 dB
trung binh === "3 A
trong cum ’

14 dB

mmmmmmmmmmmmmm—mmm—————

\

e : Gi6i han du6i cla céng suét tdc thdi
Gia tri cla H L
cdng suat 4dB,’ \
khi khong

trung binh
c6 séng mang (80 nW)

Cac gi6i han trén va dudi clia cong suét tiic thai & ti s6 gilra cong suat I6n nhat va nhd nhat
v8i cong suét trung binh clia n/4 QPSK (nghiém clia hé s6 déc o = 0,5) (+2,9 dB va -11 dB)
cdng véi phan du phong (16n nhat +1,1 dB, nhd nhat -3 dB)

Hinh 4.3: Céc yéu cdu vé thoi gian ddp ing cong sudt phdt

12
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(1) Dinh nghia

Qua do6 1a khi may phat tat/bat ché do diéu ché cac song cum. Cac dic tinh
dap tmg qua d6 cliia cum gdm thoi gian va cong suit song trong thoi gian qua do.
Thot gian dap Uimg qua dd cua cum dugc phat di 1a khoang thoi gian tinh tir thot
diém bat dau co su huong ung qua do (tét hoac bat). Néu tit tin hiéu diéu ché thi
tinh tir lac bat dau tat cho dén khi cong suat song mang trong khi phat cum giam
Xuéng t&i mic 80 nW hodc néu 13 bat tin hiéu diéu ché thi tinh tir lac cong suat
song mang cua cum dat dugc 80 nW dén thoi diém may lam vi¢c & ché d6 diéu ché
mdt cach on dinh (xem Hinh 4.4).

(2) Yéu cau
a. Cac dic tinh thoi gian: < 13 ps. Gid tri cong suat tic thoi khi qua do nam
trong Hinh 4.3.

b. Cong suat khi tat tin hiéu diéu ché phai thoa min yéu cau dit ra trong muc
4.2.2.5.

[ [
Khethdigian |R|[sS| | CAC uw CAC CRC| R G
diéu khién 4112 62 32 108 16 | (4) 16
Khethdigian IR | 1sS| PR |UW | CRC| R G
luu lugng 4216 |16 180 16 | (4) 16
| |
Phéan md rong Ph&an md rong
Khe thi gian crci .. [R
LR 3 R SS Ky’ hiéu G
diéu khién CAC cusi cung|(4)

CRCi | R
SS PR : Ky, hiéu G
icudi cung| (4)

:\ > E‘Y\

Thdi gian thay ddi vé pha dé i, Thaigian thay déi vé pha
T chira ky hiéu SS dé chi ra ky hiéu cudi ciing CRC
Diém cudi dap (ing qua do theo sau cum
¢6 song (diém nhan dang bét dau pha)

Khe thdi gian
luu luong

Py

Diém bat dau dap (ing qua do theo
sau cum tat séng

Hinh 4.4: Quan hé giiva cau triic khe thoi gian
va diéu khién phat/ngieng séng mang trong cum
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4.2.2.5 Cong suat ro trong thoi gian khong ¢ song mang

(1) Dinh nghia

Cong suat ro trong thdi gian khong c6 song mang 13 cong suét bic xa trong
bang tan phat khi khong c6 tin hi¢u can phat di.

(2) Yéu ciu < 80 nW.

(3) Phép do dugc thuc hién trong qué trinh li€n lac va thoi gian do 1a khi
khong c6 khe thoi gian ndao dugc phat.

4.2.2.6 Cong suat phat xa gia

(1) Dinh nghia

Cong suét phat xa gia 13 cong suat trung binh cta cac phat xa gia & mdi tin sb
duoc cip cho dudng cong suat (phat xa gia 13 su phéat xa song vo tuyén & mot hodc
nhiéu hon mdt tan sé ndm ngoai bang tan yéu cau, c6 thé giam mirc cong suit phat
xa cla song vo tuyén nady ma khong anh hudng dén qua trinh truyén tin. Phat xa
gid gom cac san pham cta phat xa hai, phat xa hai phy, phat xa ky sinh va xuyén
diéu ché nhung phat xa gia khéng gdm nhitng san pham duoc sinh ra khi thyc hién
diéu ché tin hiéu can phat di boi phat xa cong suét tai nhiing tan sé gan bang tan
yéu cau).

(2) Yéu cau: Trong bang (1893,5 MHz ~ 1919,6 MHz) < 250 nW; ngoai bing
tan nay < 2,5 uW.

(3) Phép do duogc thuc hién trong qua trinh lién lac; thoi gian do gom ca luc
phat va khong phat cac khe thoi gian. Riéng lic do trong bang chi do lic phat céac
khe tho1 gian.

4.2.2.7. Bang tan chiém dung
(1) Dinh nghia

Biang tan chiém dung 13 dai tan s6 ma & d6 tap trung 99 + 0,5% cong suét
phat.
(2) Yéu cau: 288 kHz.

4.2.2.8. Sai sd tan s
(1) Dinh nghia

Sai s6 tan soO 1a do 1éch tan so 1on nhat c6 thé chap nhan dugc so voi tan s6 da
dugc an dinh cua dai tan s6 chiém dung phat xa ra.

(2) Yéu ciu: Do chinh xdc tuyét ddi < +3 x 10°.
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4.2.2.9. Pd chinh xac diéu ché

(1) Dinh nghia

Do chinh xac diéu ché 1a gia tr1 thyc cua sai sb vector biéu dién diém tin hiéu
(gia tri can bac hai cua phép chia tong cac binh phuong sai s6 cta cac vector bi¢u
dién diém tin hiéu cho s6 cac di€ém nhan dang pha trong khe thoi gian).

(2) Yéu cau: < 12.5%.

4.2.2.10. B6 chinh xac toc d6 phat (Sai s6 dong hd phat)

Yéu ciu: Do chinh xac tuyét d6i < £5 x 107,

4.2.2.11 Btic xa vo may
Yéu cau: <2,5uW.

4.2.3 Yéu cau véi phdn thu
4.2.3.1 Do nhay ctia may thu

(1) Dinh nghia

D0 nhay ctia may thu la mac tin hi¢u thu ma tai do ti sb bit 13i thu dugc dat
gid tri 10 khi tin hiéu phat 1a ddy 16n hon hodc bang 2556 bit duoc diéu ché bang
day tin hi€u nhi phan giad ngau nhién c6 chu ky 511 bit trén kénh luu lugng.

(2) Yéu cau: < 16 dBuV.

4.2.3.2 D6 chon loc kénh lan can

(1) Dinh nghia

Do chon loc kénh 1an can 13 ti sd gita tir s6 14 (gid tri o nhay thu da chi dinh
& muc 4.2.3.1 (16 dBpV) + 3 dB) va mau s6 1a (murc dién ap thu dugc ciia cac song
vo tuyén khong mong mudn ma tai d6 ti s6 bit 16i trén kénh luu lugng ting téi murc
107 do céc tin hiéu khéng mong mudn duoc cong vao tin hiéu ¢ ich thu duge voi
d6 nhay thu (16 dBuV) + 3 dB (Iéch cong huong & Af kHz) duoc dicu ché bang
mot tin hiéu s6 (13 ddy nhi phan gia ngau nhién c6 chu ky 1a 32,767 bit)).

(2) Yéu cau: > 50 dB khi d¢ 1éch cong hudng 13 600 kHz.

4.2.3.3 Chi s6 xuyén diéu ché

(1) Dinh nghia

Chi sb xuyén diéu ché 1a ti sb gitta (d6 nhay da chi dinh & muc 4.2.3.1
(16 dBuV) + 3 dB) v6i (mirc dién ap thu dugce ctia cac song vo tuyén khong mong
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mudén ma tai d6 ti s bit 161 trén kénh luu lugng tang téi mirc 107 do 2 tin hiéu khong
mong mubn duogc cong vao tin hiéu co6 ich thu dugc khi lam viéc & d0 nhay thu da
chi dinh @ muc 4.2.3.1 (16 dBuV) + 3 dB Iéch cong huong & 600 kHz va 1,2 MHz).

(2) Yéu cau: > 47 dB.

4.2.3.4 Mién nhiém véi dap ung tap

(1) Dinh nghia

Mién nhiém v&i dap Gng tap 13 ti s6 gifta tir s6 13 (gia tri do nhay thu da chi
dinh & muc 4.2.3.1 (16 dBuV) + 3 dB) va miu s 1a (murc dién 4p thu dugc cla céc
song vo tuyén khong mong mudn ma tai do ti sé bit 18i trén kénh luu luong ting t&i
mirc 107 do céc tin hiéu khong mong mudn duoc cong vao tin hiéu mong mudn thu
duogc ¢ do nhay thu da chi dinh & muc 4.2.3.1 (16 dBuV) + 3 dB).

(2) Yéu cau: > 47 dB.

4.2.3.5 Cong sut phat xa dan
(1) Dinh nghia

Cong suat phat xa dan 1a cuong do cac song vo tuyén dugc sinh ra tir két cuoi
ang ten dudi cac dieu kién nhat dinh khi thu tin hi¢u vo tuyén.

(2) Yéu ciu: <4 nW.

(3) Phép do dugc thuc hién trong khi thiét bi can thir & ché d6 cho va thoi
gian do 1a toan bo thoi gian cho.
4.2.3.6 Blc xa vO may

Yéu cau: O tan s6 dudi 1 GHz, cong suit vo tuyén do dugc < 4 nW; & tan sd
trén 1 GHz, cong suat nay < 20 nW.
4.2.3.7 Do chinh xéc chi thi cudng do tin hi¢u thu

Cac gia tr1 phat hién ra muc tin hi€u thu (cac gid tr1 dy doan ctia muc tin
hiéu RF) cho murc tin hiéu RF dau vao trong khoang 16 dBuV + 60 dBuV (dai
dong bang 44 dB) phai c¢6 cac dic tuyén don diéu tang va d§ chinh xac tuyét doi
la £6 dB.

Dai phat hién mirc thu (mtc vao RF tr 10 dBuV + 80 dBuV) va khoang cho
phép cuia cac gia tri du doan muc RF dugc biéu dién trong Hinh 4.5.
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o717 T T ~ ¥

Gia tri du doan
clia muec tin hiéu gg
RF (RSSI) (dBuV)

M thu tin hiéu RF (dBuV)

Hinh 4.5: B¢ chinh xac chi thi mwee thu tin hiéu RF

4.2.3.8 Chi tiéu san cho BER

(1) Pinh nghia: Chi tiéu san cho BER 1a muc tin hiéu vao din dén ti s6 15i bit
14 10” khi tin hiéu dugc didu ché bang chudi bit nhi phan gia ngu nhién dai
511 bit dugc phat di trén kénh TCH.

(2) Yéu cau: <25 dBuV.

4.3. Yéu cdu vé ing ten

Ang ten gan lién voi vo may, co do ting ich < 4 dBi. Trong truong hop cong
suét buc xa hiéu dung nho hon cong suat danh dinh cép cho loai ang ten c6 do tang
ich tuyét doi 4 dBi, phﬁn chénh I¢éch nay cé thé duoc bu béng do tang ich ang ten.

5. Phwong phap do kiém

Phai kiém tra tit ca cac chi tiéu k¥ thuat ctia PS (muc 4.1.9, 4.1.10 va 4.2) ¢
diéu kién do kiém binh thuong va diéu kién do kiém khac nghiét khi yéu cau (xem
Phu luc A: Céac diéu kién do kiém).

Thiét bi dau cudi PHS phai c6 tai ligu ky thuat du tin cdy néu rd viéc thoa man
cac yéu cau ctia muc 4.1, 4.3.

Trong tiéu chuan nay, muc 5.1 va 5.2 trinh bay cac phuong phap do duoc khi
c6 dau cudi do dng ten va dau cudi vao/ra dir liéu. Phuong phap do khi khong ¢o
dau cudi ang ten do dugc trinh bay trong muc 5.3.
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Mot 56 qui wée khi do:

1. Tin hiéu kiém tra ma hoa chuan duoc st dung trong diéu ché 1a mot chudi
s6 nhi phan gia ngiu nhién c6 chu ky 511 bit, duoc truyén qua kénh TCH hoic tat
ca cac khoang thoi gian mot khe.

2. Thoi gian trong mdt cum dugc dinh nghia 1a thoi gian co tdi thiéu 98 ky
hi€u tinh tir suon trude ky hiéu dau tién xuat hi¢n cho dén khi suon sau ky hi¢u
cubi cung bién mat.

3. Thoi gian ngoai cum duoc dinh nghia 1a thdi gian thoi gian c6 tdi thiéu 720
ky hiéu tinh tir khi ky hiéu cudi cung mat di (khong ké 3 ky hiéu cudi cung) cho dén
ky hiéu dau tién xuat hién & khe thoi gian ké tiép (khong ké 3 ky hiéu dau tién).

5.1. Kiém tra cdc yéu ciu ky thugt
5.1.1 Phan phat
5.1.1.1 Sai s6 tan sb

a. Phuong phap do str dung may dém tan (so do do Hinh 5.1.1.1a):

Bophat | | Thiétbi Tai do _ i Mach thu May dém
mau | canth (B6 suy hao) - nhip tan

Hinh 5.1.1.1.a: So dé do sai s6 tan sé6 (Phwong phdp dém tan)

Chu thich

- Thiét 1ap thiét bi can thir 1am viéc tai tan sd dinh kiém tra va phat. Diéu ché véi tin hidu
kiém tra dugc ma hoa tiéu chuan.

- Trong so dd do kiém trén, diéu ché ma dic biét c¢6 thé duoc st dung trong kénh luu luong
hodc tat ca cac khe thoi gian, tan s6 co thé duoc do va ph?ln 1éch so véi tan sd chuén c6 thé duge
hiéu chinh. (Diéu kién chuan: néu c6 céc bit 0 xuét hién lién tuc thi do léch tan so s& 1a 24 kHz).

- O ché do do, néu dau ra thiét bi can thir 1a song mang chua dugc diéu ché, co thé do ngay
song mang ndy, trong truong hop cac mach trong so dd do c6 tan sé trung tdm cua phd diéu ché
14 tan s6 song mang.

- Trong khi thiét 1ap ché d6 do, néu diéu kién cho phép, do khi thiét bj can thir phat song
lién tuc.

* Thii tuc do (st dung so d6 do Hinh 5.1.1.1.a)

- Po trong khodang > 100 cum riéng bi¢t roi tinh gia tri trung binh, do6 1a gia tri
do duoc.

- Trong truong hop phat lién tuc, do trong thoi gian chon c6 thé nhan thu
duoc bién do chinh xadc hon muc yéu cau.
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* Cdc phwong phap do khdc

Viéc do tan sb ra cta bod dao dong chuin c6 thé duoc thay thé néu may phat
c6 do chinh xdc vé tan sb cua dao dong chuan dung bang do chinh xac vé tan sb tai
dau ra cia may phat.

b. Phuong phap qui tich pha (st dung so d6 do Hinh 5.1.1.1.b)

Bophat | | Thistbi | | Taido | May gém
mau | canth "] (Bésuy hao) [ tan

Hinh 5.1.1.1.b: So dé do sai s6 tan s6 (Phwong phdp qui tich pha)
* Thii tuc do: Ghi lai tan s6 ra cua thi€t bi can thir trén thiét bi do tan so.
5.1.1.2 Cong suat phat xa gia
* Thii tuc do (st dung so d6 do Hinh 5.1.1.2):

Bophat | | Thiétbi _ Tai do _ | May phan ~ | May ghi
mau | canth "| (Bosuyhao) | | tichphd | dang séng

Hinh 5.1.1.2: Sor @6 do mirc céng sudt phdt xa gid

- Phat hién mirc cong suat phat xa gia: V&i dai tn yéu cau, dit ché do quét
cham va khang dinh tan s6 phat xa gia; Dai tan can phat hién nam trong khoang
100 kHz dén 4 GHz va léch tdi thiéu +1 MHz tinh tir tn sd phat.

- Pt tan sb trung tAm cua may phan tich pho chinh giita tan sd phat xa gia.

- Thyc hién mot qua trinh quét don trong mién thdi gian va do phan bd cong
suat. Khi do rong do phan giai dai tan bi thay d6i va mirc tin hiéu ciing thay doi,
thuc hién bién do6i dai tin duogc chi dinh 1a 192 kHz cho viéc do cong suat ro kénh
lan can.

- Nhap dir liéu: Khi qua trinh quét két thic, gid tri cua cac diém 1y mau trong
va ngoai thoi gian cum dugce nhap vao mang bién clia may tinh.

- Pbi don vi do: Gia tri tinh theo don vi dBm cua dit liéu dau vao can duogc
bién ddi sang don vi do cong suat tuyét dbi.

- Lay trung binh cong suit: Gia tri cong suat phat xa gia ldy duoc sau khi doi
nguoc tir thang 106ga s& dugc lay trung binh trong thoi gian cua 1 cym dit lidu. Thoi
diém ldy mau cach nhau nhitng khoang nho hon hoic bang nghich dao cta téc do
truyén tin hiéu.

Chii thich: V&i may phan tich phd, thoi gian quét khoang 1 ms (st dung 1 hodc nhiéu cum
cho mot mau, vi du néu c6 1001 mau s& tng voi thoi gian > 5 ms). Ché do phat hién mau 1a cac
dinh duong.
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5.1.1.3 Bang tan chiém dung

Bophat | | Thiétbi _ Tai do | May phan

mau "| can tht "] (Bosuyhao) [ | tichphd
A

May tinh

Hinh 5.1.1.3: Sor d6 do bang tan chiém dung

* Thii tuc do (st dung so d6 do Hinh 5.1.1.3):

- Tién hanh do: May phan tich pho tién hanh mot qua trinh quét don va do
phan bd phd voi hon 400 diém 1dy mau (vi du 1001 diém ldy mAiu).

- Vao s6 liéu: Khi qua trinh quét két thiic, cac gia tri cta tit ca cac diém lay
mAu phai duoc nhap vao may tinh dudi dang mang céc bién.

- Doi don vi do: Gié tri s liéu thu dugc theo dBm can duge bien doi thanh
don vi do cong suat tuyét doi.

- Tinh toan cong suat tong cong: Tinh bang tong cong suit clia toan bd cac
diém lay mau da ghi dugc.

- Tinh gi6i han tan s6 dudi: Tim trong s6 cac diém ldy mau (tir diém co tin sd
thip nhat) diém dau tién c6 cong suit nho hon 0,5% gia tri cong suat tong cong di
tim duoc. Ghi lai tn sé diém nay voi tén 13 giéi han tan s dudi.

- Tinh to4n gi6i han tan sb trén: Tim trong s6 cac diém 1dy mau (tir diém c6
tan s6 cao nhat) diém dau tién co6 cong suat 16n hon 0,5% gia tri cong suat tong
cong da tim duoc. Ghi lai tan sb diém nay voi tén 1a gioi han tan s6 dudi.

- Tinh toan dai tan: Dai tin chiém dung bang giéi han tan s trén - gidi han
tan s6 dudi.

Chii thich: Véi may phan tich pho, thoi gian quét 1 hodc nhiéu hon 1 cum cho mot miu;

néu c6 1001 miu thoi gian 16n s& > 5 ms. Ché do phat hién 1a cac dinh duong.

5.1.1.4 Cong suat cap cho ang ten

Bophat | | Thitbi | | Taido | Maydo
mau “| canth | (B6 suy hao) " | cbéng suat

Hinh 5.1.1.4.a: So do6 do céng sudt cdp cho dng ten (a)
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a. Str dung so do do Hinh 5.1.1.4.a:

Bophat | | Thiétbj Tai do May phéan ~ | May ghi
mau | canth | (B6 suy hao) tich phé | dang séng

Hinh 5.1.1.4.b: So do do céng sudt cdp cho dng ten (b)

* Thu tuc do:

May do cong suat phai c6 hang sd thoi gian tuong Gmg dai hon mdt cum va
phai c6 kha niang hién thi gia tri r.m.s thyc cua cong suat do duoc. Cong suat duoc
do s& hién thi trén may do cong suat. Khi phat song trén nhiéu khe thoi gian, ta
chia gia tri dugc hién thi cho s6 khe thoi gian nay.

b. Sir dung so @6 Hinh 5.1.1.4.b:

* Thu tuc do:

- Tién hanh do: May phan tich pho thuc hién mot qua trinh quét don va do
phan bd cong suat. Thoi gian quét ¢& 1 ms (khi phat 1 khe thoi gian).

- Nhép dit liéu: Khi qua trinh quét két thuc, gia trj cta nhitng diém 1dy mau
trong khoang thoi gian cum dugc nhap vao mang bién ciia may tinh.

- Péi don vi do: Gia tri dién ap dung cho sb lidu yéu cau duoc dbi ra don vi
do cong suét.

- Lay trung binh cong sut: Ly gia trj trung binh cac dir liéu sau khi bién doi
rdi nhan vé6i (khoang thoi gian cum 0,583 ms ')/(khoang thoi gian mot khung tin
1a 5 ms). Khoang cach giita cac thoi diém 14y mau nho hon hodc bang nghich dao
cta toc do truyén tin hiéu.

Chii thich: *1: Thoi gian T = 0,583 ms duoc dit twong tng véi mdi 110 ky hiéu cong véi

ky hiéu c6 trudc va ky hiéu thay thé). Co thé sir dung gia tri khac cho cach thiét 1ap khac.

5.1.1.5 Cong suét 1o trong thoi gian khong co séng mang

Bo phat Thiét bi | Tai do »| B6ghe _ | May phan
mau can thir | (B6 suy hao) > Beghep “| tich phd
A

» May tinh

Thiét bi kiém tra toan bo
cac tinh nang hoat déng

Hinh 5.1.1.5: Sor @6 do céng sudt vé tuyén khi khéng c6 séng mang

Thiét bi kiém tra toan bd ca céc tinh ning hoat dong c6 thé xuét tin hiéu gate
t6i may phan tich pho tuong mg trong thdi gian cum.
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* Thii tuc do (st dung so d6 Hinh 5.1.1.5):

- Phat hién cong suat ro khi khong c6 song mang: Chirc ning gate ciia may
phan tich phd duogc sir dung dé tin hiéu ra trong thoi gian cum khong xuét hién,
mot qué trinh quét don s€ dugc thuc hién, va gia tri hién thi duoc ghi lai dé do
cong suat luc khong co séng mang.

- Po cong sut ctia may phat: Khi chirc ning gate bi cAm, may phan tich phd
thie hién mot qua trinh quét don va do chi thi cong suat song mang.

- Tinh toan cong suat ro khi khong c6 song mang: Cong suat ro khi khong cé
song mang dugc tinh tir sy chénh léch gifta gid tri chi thi ¢ hai phan trén dya trén
gi4 tri cong sudt cap cho dng ten do dugc.

- Cong suat trung binh trong thdi gian cum: Néu cam thay phép tinh cong suat
vo tuyén khi khong c6 séng mang & trén chua du chinh xac do thyc té cong suat tin
hiéu v6 tuyén khi khong c6 song mang cé dang cum, cé thé do cong suit trung
binh trong thdi gian cum (1a thdi gian xuat hién chi thi ¢6 rd cum cong suat) bang
may phan tich pho c6 cac tham sd di duoc thiét 1ap nhu trong muc 5.1.1.2 do muc
cong suat phat xa gia chi khac & chd thoi gian do nim ngoai thoi gian phat cum.

Chii thich: V&i may phan tich phd, thoi gian quét 1a 1 hozc nhiéu hon 1 cum cho mdt miu;
néu c¢6 1001 mau, thoi gian s& > 5 ms. Ché do phat hién 1a cac dinh duwong. Chon hién thi: thoi
gian chon dugc di€u chinh sao cho tin hi€u ra trong thoi gian phat cum khong xuat hién.

5.1.1.6 Bac tinh dap ung quéa d6 cua cum phat

B6 phat
mau

Thiét bi Tai do May phan | May ghi

can thir > (B6 suy hao) > Boghep ™ tich phd | dang s6ng
A A

_ | Thiét bi kiém tra
~| toan b cac tinh
nang hoat dong

Hinh 5.1.1.6: So d6 do céng sudt cdc dic tinh dép iing ciia cum phat

May ghi dang song dugc dung dé ghi lai hinh anh cia tin hiéu ra cia may
phan tich phd. N6 c6 trigger quét 14 tin hiéu ngoai (c6 thé két hop vai quét tré) va
thoi gian quét khoang 30 us. Thiét bi kiém tra toan bd cac tinh niang hoat dong co
thé xuat mot tin hiéu trigger twong ng v4i thoi gian phat cum.

* Thii tuc do (st dung so d6 do Hinh 5.1.1.6):

Tin hiéu ra dudi dang hinh anh ctia may phan tich phd dugc do bang may ghi
dang song.
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5.1.1.7 D chinh xéac diéu ché
a. Pinh nghia

Néu tin hiéu ra ctia mot may phat 1y tudng di qua mdt bd loc can bac hai cé
d6 dbc 1y tudng & phia thu va duoc ldy mau mot cach 1y tudng tai nhitng thoi diém
cach nhau mot ky hi¢u, khi d6 vi khong xuat hién giao thoa gitta cac ky hi¢u, cac
gia tri cua day di€u ché s€ dugc bi€u dién bang cong thuc sau:

S(k) = S(k-1) exp[(n/4 + B(k))* 7/2]
dudi day 1a cac gia tri cua Xk, Yk img vo1 B(k) =0, 1, 2, 3

Xk Yk B(k)
0 0 0
0 1 1
1 1 2
1 0 3

Xk, Yk 14 cac s6 liéu nhi phan da duoc qua bo chuyén dbi ndi tiép sang song
song.

Thuc té, hién tuong giao thoa giita cac ky hiéu van xay ra v&i cac tin hiéu
duogc phat di. Khi d6 do chinh xac sau di€u ché dugc dinh nghia bang cach do céc
sai sO nay.

b. Cong thic tinh dd chinh xac diéu ché

Khi tin hiéu dugc phat bang cac may phat thuc va duge cho di qua bo loc 1y
tudng phia thu, néu Z{k} 1a tin hi€u nhan dugc tai thoi di€m k voi khoang cach lay
mau dai 1 ky hi¢u, st dung S(k) ta c6 thé bi€u dién nhu sau:

Z(k) = [Co+ Cr*{S(k) + E(k)} ]*W"

Vi W = e % 13 phin thay ddi bién do cua dr [nepe/ky hiéu] va do 1éch tin

sO tuong ing v61 d§ quay pha cua da [rad/ky hiéu].
Co: D0 léch “0” ¢ dinh biéu thi sy mit can béng trong cac bd diéu ché
cau phuong;
C;: Hang s6 phuc biéu thi pha va cong suit ra tily chon ciia may phat.
E(k): S6 du sai s6 vector ctia mau S(K);
Tong binh phuong céc sai s6 vector tinh theo cong thuc:

¥ R0 = 3 fizaow ™ —c,1c,1-sof

k=Min k=Min
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Co, Ci, W duoc chon sao cho téng trén nho nhat va duoc dung dé tinh sai sb
vector quan hé v&i mdi ky hiéu. Vi tri theo thoi gian cta ky hiéu tai dau ra may thu
cling dugc chon sao cho ti thiéu hoa sai sd vector.

Max va Min cua kénh (dung riéng) dugc tinh nhu sau: Min = 2 (vector tirc
thot sau khi qué d§ ¢ suon trudce); Max = 112 (vector tuc thoi trude khi qua do ¢
sudn sau).

Gia tri r.m.s cho sai s6 vector dugc tinh bang cin bac hai cta két qua phép
chia ma tir s6 14 tong cong sudt thir hai cta sai s6 vector va mau s6 13 s6 diém nhan
dang pha trong khe thoi gian (111).

Gi4 tri r.m.s cua sai s0 vector dugc dinh nghia 1a d§ chinh xac di€u ché.

c. Cac thi tuc do (st dung so d6 do Hinh 5.1.1.7)

B6 Qhét | Thiét bi Tai do _ | Thiét bi do dé chinh
mau | canth (B6 suy hao) o xac diéu ché

Hinh 5.1.1.7: So do6 do d6 chinh xdc diéu ché
Thiét bi do do chinh xac diéu ché c6 bo loc thu cé d6 ddc tuan theo ham cin
thirc va c6 thé do do léch r.m.s giira tin hiéu phat va tin hiéu ly tuéng.

- Do do léch gifra tin hi¢u phat thuc té va diém hoi tu cua vector Iy tudng
trong khong gian tin hi¢u.

- Cong binh phuong cua céc sai sO vector cho moi diém thu dugc & trén roi
chia cho s6 diém nhan dang pha trong mot khe thoi gian, ldy can bac hai cua
thuong so trén.

5.1.1.8 Cong suat 1o sang kénh lan can

Bophat | | Thiétbi _ Tai do _ | May phan

mau "| can tht | (B6 suy hao) " | tich phd
A

May tinh

Hinh 5.1.1.8: So d6 do céng sudt kénh ldn cdn

* Thii tuc do (st dung so d6 do Hinh 5.1.1.8):

- Bude I: Pit tan s6 trung tAm ciia may phan tich pho téi tan sb trung tim

song mang.
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- Buée 2: Khi qua trinh quét két thuc, cac gia tri cta tit ca cac diém ldy mau
phai duoc nhap vao may tinh dudi dang mang céc bién.

- Bude 3: Pbi don vi do duoc tir don vi dBm sang don vi doi l6ga cua gia tri
cong suat cho tat ca cac mau (gid tri tuyét dbi c6 thé duogc sir dung).

- Buéc 4: Cong cong suat clia tat ca cac mau trong dai tan da cho, ghi lai v6i
gi4 tri cong suét tong 1a (Pc).

- Buée 5: Do cong suat kénh 1an can trén: Dt tan sd trung tim ciia may phan
tich phd t&i tan sb thiét 1lap & Bude I + Af (kHz) (tan sd léch cong hudng cho
trude) va lap lai Bude 2 ti Budce 4. Lay tong, ghi lai 1a Pu.

- Bu6c 6: Do cong suat kénh 1an can dudi: Dat tan sd trung tAm cua may phan
tich pho t6i tan so thiét 1ap & Bude I - Af (kHz) (tan sd 1éch cong hudng cho trude)
va lap lai Budc 2 t6i Bude 4. Lay tong, ghi lai 13 PL.

- Bude 7: Biéu dién két qua:

Ti s6 cong suat kénh lan can trén 13 10 1g (Pc/Pu)
Ti s6 cong suat kénh lan can dudi 1a 10 1g (Pc/Pl)

Lay gié tri do dugc clia cong suat cap cho dng ten (dBm) trir di (gid tri da tinh
duoc & trén - 9 dB) va sir dung gi4 tri ndy nhu gia tri do duge (dBm) ndy ctia moi
cong suat kénh lan can. Sau d6 co thé ddi cac gid tri cong suat dBm ra don vi nW.

- Bude 8: Néu Af cho trudc thay doi, 1ap lai Bude 5, 6 cho cac Af nay.

5.1.1.9 Buic xa vo may

Bophat | | Thistbi | | Taido Phong do
mau | canth ~| (B6 suy hao) g
Ang ten do
——— Ang ten chuan ‘ —
BO phat tin hiéu (loai ludng cuc 1/2) May phan
chuan SG tich pho

Hinh 5.1.1.9: Sor d6 do bitc xa vé mdy

Chu thich:
* Yéu cau ve dicu kién do:
- Thiét bi can thur ¢6 két cudi ang ten gan voi mot tai do.

- Thyc hién do trong phong cam véi khoang cach do 3 m hoac thuc hi¢n trong mdt vi tri do
khong gian md c6 phan xa song dat bi triét tiéu. S dung ang ten dinh hudng lam dng ten do. Dé
triét song dat phan xa, c6 thé lap bo hap thu séng vo tuyén hodc mot man chin séng vo tuyén &
mat dat tai diém trung gian do. Thiét bj can thtr phai dugc dé cang cao cang tot.
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- Néu mot chiéu cua thiét bi can thir duogc do vuot qué 60 cm, khoang cach do phai tdi
thiéu 1a 5 1an chiéu nay. Néu tan s6 do nho hon 100 MHz, thuc hién do trong vi tri do khong gian
mé voi khoang cach do téi thiéu 30 m.

- Néu sir dung RECD, phai hiéu chuan dau ghép cho mdi tan sb do, sir dung cing mot mo
hinh thiét bi tai vi tri do da dé cap o trén.

- Ang ten chuan dung dé thay thé ludng cuc nira budc song va dai do 25 MHz + 4 GHz;

- Trong truong hop phat hién ra birc xa c¢6 hinh cum, phai bo sung cac diéu kién va thi tuc
do tuan thu phép do phat xa gia.

* Thii tuc do (st dung so d6 do Hinh 5.1.1.9)

- Buée 1: Diat thiét bi can thtr 1én mot ban quay, dat bang tan sd lam viéc,
kiém tra pho buc xa.

- Buée 2: Trong s6 cac tan s6 duge dat dé kiém tra may ¢ trén, may phan tich
phé) dugc chinh dén & mot tan s6 thanh phﬁn.

- Buéc 3: Ang ten do duoc tiép song theo kiéu phan cyc ding hodc phan cuc
ngang theo cu triic ctia thiét bi can thu.

- Buée 4: Quay ban t&i vi tri ¢ cong suat trung binh trong thoi gian 1 cum
dugc chi thi 16n nhat.

- Buéce 5: Ang ten do duge dua 1én cao hoic Xuéng théip tGi vi tri chi thi 16n nhét.

- Buéc 6: Thiét bi can thtr duoc quay trong mit phang thang dung 13 mait
phéng chtra ang ten do, ang ten do dugc dat tai goc co chi thi 16n nhat.

- Buée 7: Thay doi phan cyc cta dng ten do theo Bude 3. Néu két qua khac,
1ap lai cac Buoc 4, 5 hoac 6 tai phan cuc voi nhitng hudng khac nhau va tai cac tan
sb6 khac nhau sao cho chi thi 16n nhat, cac goc va ang ten do, phan cuc déu dugc
ghi lai.

- Buée 8: Thuc hién cac budc tir Bude 2 - Bude 7 cho tat ca cac tan sb trong
pho d3 tim thay trong Budc 1.

- Bude 9: Thay thiét bi can thir bang dng ten chuan.

- Buée 10: Ang ten chuan dugc chinh dén tan sb trong pho can do nhu & Bude 7.

- Buéc 11: Ang ten chuén va ang ten do déu duoc phan cuc theo cach da thuc
hién do & Buoc 7.

- Buéc 12: Ang ten do dugc dua 1én va ha Xuéng va muc ra cia bd phat tin
hiéu chuan (SG) dugc diéu chinh dé c6 dugc chi thi 16n nhéat trén may phan tich
pho phu hop vai gia tri 16n nhat thu duoc & Bude 7. Mc tin hiéu ra cia SG va do
cao ang ten do liic nay déu dugc ghi lai.
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- Bude 13: Lap lai cac Burde 10-13 cho tat ca cac thanh phan tan s do.

- Buoc 14: Thay ang ten do néu can, 1ap lai cho dén khi do hét cac tan sd
trong dai 25 MHz + 4 GHz.

* Biéu dién két qua: Buc xa vo mdy 13 ting ich dng ten chuan va SG/phan bu
suy hao cap cua ang ten chuan dugc cong vao mirc ra cia SG do duge ¢ phan tha
tuc do ¢ trén.

5.1.1.10 Toc do phat tin hiéu (sai s6 dong ho)

Thiétbi | | Thigtbi

do tan sé can thir > Taido

Hinh 5.1.1.10: So' d6 do téc dg phat tin hiéu (sai sé dong ho)

So d6 do duoc thé hién trong Hinh 5.1.1.10. Tién hanh do xung déng ho cua
thiét bi can thtr. Tinh toan sai sd cac gia tri danh dinh cua gia tri do da dugc xac
dinh o trén.

Chu thich:

- Do phan giai tan s6 cua thiét bi do tin s6 phai < 1/10 tdc d6 phat danh dinh (sai s tan s6
dong hd). Néu dong ho c¢o tin hi¢u ra dang cum, thiét bi do tan s6 dugc dung dé do tan s6 dong
ho cum.

- Thiét bi can thr phai dit ¢ trang thai lién lac truc tiép giita cac PS hodc & ché do kiém
tra phat.

- Néu d6ng ho chuan ctia b tong hop tan sé di tao ra song mang duoc st dung nhu ngudn
dong ho phat, sai s6 tan s6 do duoc trong muc 5.1.11 c6 thé dugc stir dung.

- Néu tin hiéu dong ho ra khoi thiét bi can thir khac 384 kHz va ngudn dong ho 1a chung,
sai sO tan so da do co thé dugc su dung.

5.1.1.11 Pinh thoi phat
a. So do hinh 5.1.1.11.a

Bophat | | Thistbi | | Taido | Bo Thiet bi kiém tra toan
mau "| can tht | (B6 suy hao) " | ghép 4| bocactinh nang
: hoat dong
\i e b P
B gidi diéu [ Bo phathienuw | | Thi€tbido tanso/
ché QPSK "] duong xudng > thai gian hoac dao
dong ky ky thuat s6

B6 phat hién UW
” duong lén

Hinh 5.1.1.11.a: So dé do dinh thoi phdt a
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Chii thich:

+ Vi cac thiét bi do:

- Thiét bi kiém tra toan bd céc tinh ning hoat dong thuc hién chudi diéu khién nhu khoi tao
cudc goi vai thiét bi can thu.

- B6 giai diéu ché QPSK thyc hién giai diéu ché mot tin hiéu cum cho trude.

- Mbi bd phat hién UW duong 1én va dudng xudng c6 mot mach dong bd dong hd va mach
phat hién UW riéng. Bang cach chia nho thoi gian phat hién, ¢6 thé thu duoc két qua phat hién chinh
xac theo yéu cau. Néu can, chi can quan tim dén dau ra bo phat hién UW duong 1én hay xudng.

- Bo dao dong ky k¥ thuat s6 phai co kha ning thyc hién quét tré va do phan giai trén truc
thot gian du nhé, dao dong ky phai dugc hi¢u chuin bai bd dao dong c6 do 6n dinh cao.

+ Thiét bi can thir dugc dit tan sé do, mo may phat roi chuyén t&i giai doan lam viéc voi
thiét bi kiém tra day du tinh ning hoat dong.

* Thu tuc do:

- Ca bo phat hién UW dudng lén va Xuéng déu hoat dong, can do khoang cach
xung ra da phat hién dugc.

- Can do nhiéu lan, gia tri trung binh do duoc s& 1a dinh thoi phat, rung pha 1a
khoang 1€ch thoi gian cuc dai khai gia tri trung binh.

- Gi4 trj do duoc theo don vi thoi gian dugc d6i sang sd cac ky hiéu.

b. So dd Hinh 5.1.1.11.b:

Bophat | [ Thistoi |, [ Taieo |, [ B0 Thiet bl iem tra toan
mau "| canthi (Bésuy hao) |~ | ghép " hoat dong 9
\i
May phan .| Daoddéng ky ky |
tich phd " thuat s6 N

Hinh 5.1.11.b: So' d6 do dinh thoi phat b

* Thii tuc do: ding chirc ning quét tré ciia dao dong ky k¥ thuat s6 dé do
khoang cach cac diém trén cing dudng bao ctia 1 miu nhat dinh. Po nhiéu 1an, gia
tri trung binh 14 dinh thoi phat. Rung pha 1a gia tri 1éch 16n nhat khoi gia tri trung
binh. Gia tri do dugc theo don vi thoi gian dugc bién doi sang sb ky hiéu.

Chii thich: Tin hiéu ra cta thiét bi kiém tra toan bd cac tinh ning phai thap hon tin hiéu ra
cua thiét bi can thir. Tin hi€u ra cua thi€t bi can thir phai dé dang dugc nhan ra trén man hién thi
cua dao dong ky k¥ thudt s6. Dao dong ky phai c6 kha ndng phat tin hiu trigger twong ng thoi
diém phat.
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5.1.2 Phan thu
Céc chi tiéu do duoc thudng mic phai sai sé do. Ty phép do, co thé phai tinh
ca sai s0 do nay vao.

a. So do do ti 16 sai s6 do hé théng do: Hinh 5.1.2.

Bophat | | BG tao tin hidu _| Thiét bi | May dém
mau o cao tan "| can tha | bit 16

Hinh 5.1.2: So dé do ti 1¢ sai s6 do

b. Yéu cau véi thiét bi do
* B0 tao tin hiéu cao tan:
- Tan s6: 1a tan s trong bang tan lam viéc;
- D6 chinh x4c tan sd: +1 x 107;
- Bo chinh xé4c diéu ché: sai s vector r.m.s 3% (gia tri khuyén nghi);
- Cong suat ro sang kénh 1an can:
Thap hon cong suit song mang toi thicu 1a 80 dB va&i d6 1éch tan +600 kHz;
Thap hon cong suit song mang toi thicu 1a 80 dB va&i d6 1éch tan +900 kHz;
- Hiéu chuian mirc: O trang thai sqc')ng mang lién tuc duoc diéu ché boi tin hicu
kiém tra ma hoa tiéq chuéq, hi€u chuan mtc dugc thuc hién voi mét may do cong
suat. Muec ra cua thi€t bi ki€m tra toan bd cac tinh nang hoat dong cling nhu vay;

- Thoi gian ¢6 tin hiéu khong mong muodn: Phat trong toan b thoi gian cum
cua tin hi€u mong muon.

* Bo phat mau:

- Tan sb dong ho: 384 kHz;

- D6 chinh xac tan sd: +1 x 10°;

- Mau duoc p}~1é1t: la tirl hiéu kiém tra dugc mi hoa tiéu chuin duoc phétrc”y
kénh I (TCH) (chuoi gia ngau nhién c6 d§ dai ma h(’)al 511 bit :tuén theo khuyén
nghi ITU-T 0.153) dugc phat lién tuc. Ngoai ra, cac mau khac can trong thong tin
la mét phan cua kénh I (TCH) dugc phat ra.
¢. Thu tuc kiém tra

- Bo tao tin hiéu cao tan la_‘lp di 1ap lai viéc gui cum khe thoi gian vat 1y tiép
theo cac mau vao tir bd phat mau.

- Thiét bi can thir dugc dt & ché d6 thu tai tan so kiém tra, luong bit cua kénh
I (TCH) da giai di€u ché dugc dung dé cap cho thiét bi dém bit 161.

- Bo dém bit 16i dém s0 céc bit 16i cua kénh I (TCH) va tinh ti I¢ 16 bit trong
cac day bang hoac dai hon 2556 bit.
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5.1.2.1 B nhay may thu

B6 phat

mau

- B4t bo tao tin hiéu cao tan dé phat cac cum: Muc tin hi€u dit & mic do nhay

Bo6 tao tin
hiéu cao tan

Mach thich
ung/két hop

A

o—>]

Thiét bi do

cong suat

Thiét bi do B6 dém
can thir bit 16i

Hinh 5.1.2.1: So @6 do d6 nhay mdy thu
Thii tuc do (str dung so d6 do Hinh 5.1.2.1):

- Chinh b6 tao tin hi€u cao tan to1 tan so kiém tra.

tiéu chuan. Khi chuyén khoa, tin hi€u s€ duoc cép cho thiét bi can thi.

- B dém bit 15i dém sd cac bit 16i ciia kénh I (TCH) va tinh ti 1¢ 18i bit trong

cac ddy bang hodc dai hon 2556 bit.

5.1.2.2 B0 chon loc kénh 1an can
a. Yéu cau vdi céc thiét bi do:

B6 tao tin hiéu cao tan va bd phat mau 1 1a phﬁn do ti 1€ sai sb. Bo phat mau 2
c6 tan s6 xung dong ho 1a 384 kHz, do chinh xic tin s6 xung dong hd trong
khoang £1 x 10°. Céc tin hiéu s6 ctia miu phat (chudi nhi phan gia ngiu nhién c6
do6 dai ma 1a 32767 bit tudn theo Khuyén nghi ITU-T O.151 phai dugc phat

lién tuc.

b. Tha tuc do (st dung so dd do Hinh 5.1.2.2):

Thiét bi do
cong suat

Mach thich
Ung/két hop

A

o—

Bophat | _I B tao tin
mau 1 hiéu cao tan 1
B6 phat B6 tao tin
mau 2 " | hiéu cao tan 2

ﬂk

Hinh 5.1.2.2: So do6 do B chon loc kénh lan cén

Thiét bi
can thir

BO dém
bit 16i

- B tao tin hi€u cao tan 1 duogc chinh dén tan so ki€ém tra.

- B0 tao tin hi€u cao tan 2 duoc chinh dén tan so cua kénh lan can.

- B6 tao tin hiéu cao tan 1 phat cum. Muc tin hi¢u ra dugc dat ¢ gia tri tao ra
murc do nhay cho trude +3 dB.

- Bat b6 tao tin hiéu cao tan 2 phat & ché do cum hoic phat lién tuc, muc tin
hi€éu dugc dat & gié tri tinh theo cong thirc [(dd nhay cho trudc +3 dB) + (gid tri

dinh trude ctia @6 chon loc kénh 1an can)] (dBuV).
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- Bo dém bit 16i dém sé cac bit 161 ctia kénh I (TCH) va tinh ti 18 15i bit trong
cac ddy bang hodc dai hon 2556 bit.

5.1.2.3 Cac dic tinh xuyén diéu ché

Bo tao tin —
hiéu cao tan 2 Thiét bi do
cong suat
Y
Bophat | | Botaotin »| Mach thich — —
mau 1 hiéu cao tan 1 ting/két hop oy ThiELDI »| BOdém
ﬂ‘ can thi bit 16i
B6 tao tin
hiéu cao tan 3

Hinh 5.1.2.3: So d6 do cdc dic tinh xuyén diéu ché
* Thii tuc do (st dung so d6 do Hinh 5.1.2.3):

- B tao tin hiéu cao tan 1 duoc diéu chinh dén tan s kiém tra.
- B0 tao tin hiéu cao tan 2 dugc diéu chinh dén tan sé kiém tra +600 kHz. Bo
tao tin hiéu cao tin 3 duoc diéu chinh dén tan s kiém tra +1200 kHz.

- Bat bd tao tin hiéu cao tan 1 dé phat di cum tin hi€u. Muc tin hi€u dugc dat
¢ gia tri tao ra muc nhay cho trudce +3 dB.

- Bd tao tin hiéu cao tan 2 va 3 phat & ché do cum hodc ché do phat lién tuc,
cac tin hi€u nay khong dugc diéu ché. Cac muc tin hiéu duoc tao ra & bd tao tin
hiéu cao tan 2 va 3 duoc dat tai gia tri c6 kha nang tao ra [(dd nhay cho trudc
+ 3 dB) + (gia tri dinh trudc cta dic tinh xuyén diéu ché)] (dBuV).

- Thay doi vi tri khoa, tin hiéu s& duoc cép cho thiét bi can thir.

- Bo dém bit 16i dém s cac bit 16i ctia kénh I (TCH) va tinh ti 1& 15i bit trong
cac ddy bang hodc dai hon 2556 bit.

5.1.2.4 Do mién nhiém dap g tap

* Thii tuc do (st dung so d6 do Hinh 5.1.2.4):

- B tao tin hiéu cao tan 1 duoc diéu chinh dén tan s kiém tra.

- B tao tin hiéu cao tan 2 duoc diéu chinh dén tin s6 thanh phﬁn tin hiéu tap.

- Bat bd tao tin hiéu cao tan 1 dé phat di cum tin hi€u. Muc tin hi€u dugc dat
¢ gia tri d§ nhay cho trudc + 3 dB.

- Bat b tao tin hiéu cao tan 2 phat di cum tin hi¢u hoac phat lién tuc, cac tin
hi€éu nay khong duogc di€u ché. Muc tin hi¢u dugc tinh theo cong thirc [(d0 nhay
cho trude + 3 dB) + (gia tri dinh trudc cia mirc dap ing phat xa gid)] (dBuV).
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- B dém bit 15i dém sd cac bit 16i ciia kénh I (TCH) va tinh ti 1¢ 18i bit trong
cac ddy bang hodc dai hon 2556 bit.

Thiét bi do
cong suat
Bophat | || B6tao tin »| Mach thich — —
mau hiéu cao tan 1 (mg/két hop | Thiétbi »| Bodém
ﬂ‘ can thi bit 16i

B6 tao tin
hiéu cao tan 2

Hinh 5.1.2.4: So @6 do cdc mién nhiém dap vmg tap

5.1.2.5 Cong suat cac thanh phan tap dan

Thiét bi . Tai do May phéan
can thir (B6 suy hao) tich phd

\

Hinh 5.1.2.5: Sor 6 do céng sudt cdc thanh phdn tap
Thii tuc do (stt dung so d6 do Hinh 5.1.2.5):

- Can dam bao thiét bi can thir & ché do cho nhan va co6 thé nhan tan so6 kiém tra.

- V6i may phan tich phd, kiém tra dé chac chan c6 cac thanh phan tap trong
bang tan cho trudc.

- Pt tan s trung tAm ctia may phan tich pho téi tan s6 d kiém tra & trén va
do murc cua céac thanh phan tap do.
5.1.2.6 Burc xa vo may

Dit thiét bi can ther 1am viée ¢ tin sb kiém tra, bat may thu, dung cung

phuong phap do nhu muc 5.1.1.9.

5.1.2.7 Céc diéu kién phat tin hiéu theo khe thdi gian

Thiét bi kiém tra toan
b6 cac tinh nang

hoat déng y
Thiét bi do
+ cong suat
\i \/
Bophat | | Botaotin »| Mach thich —
mau hiéu cao tan {ing/két hop o—p| Thi€LDI
can thu

Hinh 5.1.2.7: So @6 do phdt hién séng mang
a. Yéu cau céc thiét bi do

- Thiét bi kiém tra toan bd cac tinh ning hoat dong phai c6 chirc ning gan bat
ctr khe thoi gian vat 1y lién lac nao cho thiét bi can thur trong thoi gian truy nhap.
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N6 con phai ¢6 kha ning cung cap tin hiéu dinh thoi khe thoi gian cho bd phat mau
va bg phat tin hi¢u cao tan

- B0 tao tin hiéu cao tan cung cép mét tin hiéu dugc diéu ché bai tin hiéu
nhan duoc tr bo phat mau cho thiét bi kiém tra toan bd cac tinh nang hoat dong.
Song nay mang khe thoi gian lién lac dugc thiét bi kiém tra toan bo céac tinh ning
gan. Thiét bj kiém tra toan bo cac tinh nang va thiét bi can thir dugc dat toi muc
C/T yéu cau dé thuc hién céc thu tuc khai tao va két thuc cude gol.

- Thiét bi kiém tra toan bd cac tinh ning phat song mang tai mic duoc chi
dinh trong céc thi tuc do cho tat ca cac song mang luu lugng thong tin, ngoai trir
tai mot tan sb xac dinh.

b. Tha tuc do (st dung so dd do Hinh 5.1.2.7)

- Sir dung thiét bi kiém tra toan bo cac tinh ning hoat dong ning, muc song
mang dat 1a 45 dBuV va tao ra mot tién trinh xu 1y cude goi voi PS can thir, st
dung mirc tin hiéu cao hon 45 dBuV dé dam bao pha lién lac dugc thiét 1ap tai tin
sb xac dinh da dé cap trudc.

- Phat mdt tin hi¢u 45 dBuV trong khoang thoi gian da chi ra & muc 4.1.10,
tai tan s6 xac dinh da dé cap trudc duoc dé)ng bo v6i thiét bi kiém tra toan b cac
tinh ndng hoat dong béng bd tao tin hiéu cao tan, viéc nay dam bdo pha lién lac
khong duoc thiét 1ap ngay ca khi thao tadc goi duogc thuc hién tir PS can thu.

5.1.2.8 B4 chinh xac chi thi cuong dg tin hié¢u thu

a. Po bang chuc nang thong tin ving va chiic ning gitt ving cho:

Thiét bi kiém tra toan bod Tai do Thiét bi
cac tinh nang hoat dong (B6 suy hao) can thir

A
Y

A
\i

Hinh 5.1.2.8.a: So d6 do d chinh xdc chi thi cuong do tin hiéu thu
(Phwong phap sw dung chirc nang thong tin vung va chirc nang gitr vung cho)

* Thii tuc do (stt dung so d6 do Hinh 5.1.2.8.a):

- Buéc 1: it muc giit ving chd cia thiét bi kiém tra toan bd cac tinh ning
hoat dong dén gia tri chi dinh, dat mirc chon vung chd du cao hon gia tri mac gitr
vung cho. Kich hoat thiét bj can thir v&i mirc vao du cao do.

- Bude 2: Pam bao thiét bi can thir thuc hién duoc ding ky vi tri (thao tac
nhan cong néu cd yéu cau).

- BuGe 3: Sau khi dat tin hiéu vao tir thiét bi kiém tra toan bo tinh ning hoat
dong dén thiét bi can thir & mirc thap hon gia tri da chi dinh 7 dB (cho phép lay gia
tri cao hon +1 dB), can dam bao thiét bi can thir hién thi thong bao ving ngoai
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vung phuc vu hodc khong thuc hién chudi thao tac diéu khién cudc go1 ngay ca khi
c6 thuc hi¢n thu tuc goi ra.

- Bu6c 4: Poi s6 viung nhan tim cua thiét bi kiém tra toan bo cac tinh ning
hoat dong, sau khi tang mirc tin hi¢u vao thi€t bi can thur t61 muc du lon, can dam
bao thi€t bi can thur thyc hi¢n dugc chirc nang dang ky vi tri;

- Buée 5: Sau khi dit tin hiéu vao tir thiét bi kiém tra toan bd cac tinh nang
hoat dong to1 thiét bi dugc ki€ém tra & mirc cao hon gié tri da chi dinh 7 dB (|cho
phép lay gia tri thap hon -1 dB|), can ddm bao thiét bi can thtr hién thi thong bao
trong vung phuc vu hodc thuc hi¢n chudi thao tac di€éu khién va pha lién lac duoc
thiét 1ap bang thu tuc goi ra.

- Bude 6: Néu can thiét, co thé dat muc vung phuc vu téi gia tri khac va lap
lai cac budc tir 1 dén 5.

b. Phuong phap do hién thi gia tri mutrc thu trén man hinh hogc trén thiét bi hién thi:

Thiét bi kiém tra toan bo <-—> Tai do - Thiét bi <-—> Thiét bi
cac tinh nang hoat dong (B6 suy hao) can thir hién thi

Hinh 5.1.2.8 b: Sor d6 do dé chinh xdc chi thi truong tin hiéu thu duwoc
(Phwong phdp do hién thi gia tri mirc thu trén man hinh hodc trén thiét bi hién thi)

* Thii tuc do (st dung so d6 do Hinh 5.1.2.8.b):

- Buéc 1: Thiét bi can thir dugc dé & ché do cho.

- Bude 2: Thue hién chudi diéu khién goi ra va goi vao gitra thiét bi kiém tra
toan by cac tinh ndng hoat dong va1i thiét bi can thir va thiét 1ap pha lién lac.

- Buée 3: Muc tin hiéu vao cua thiét bi kiém tra toan bo tinh nang hoat dong
to1 thiét bi can thur dugc dat & gia tri yéu cau trong phép do, muc tin hi¢u vao nay
s€ duoc hién thi trén thi€t bi hién thi hodc thiét bi can thr va dugc doc ra nhu gia
tri do duoc.

- Bude 4: Néu can thiét c6 thé dit tin hiéu vao thiét bi can thir & muc khac, va
1ap lai cac Buoc 2-3.

- Buoc 5: B§ chinh xdc dugc tinh todn tir cac gia tr1 do dugc & Buoc 3.

5.1.2.9 Chi tiéu san cho BER

Thu tuc do twong tu nhu do do nhay thu (xem muyc 5.1.2.1). Tuy nhién, muc
tin hi¢u chinh bang mirc twong g v&i1 gia tri cho trude cua chi ti€u san cho BER
va sb luong bit phat nho nhat 1a 2556 x 10°.

5.2. Cdc phwong phdp do trong trwong hop khéong cé diu cuéi do
Tai cac thiét bi can thir khong c6 dau cudi do dng ten va két cudi vao/ra dir
li€u, can dau vong hoi ti€p gifta b0 ma hoa/gidi ma tiéng noédi1 (con goi la ma
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hoa/giai ma thoai) va bo ma hoa/giai ma kénh nhu trén hinh vé&. Cac tham sé dugc
thiét 1ap qua ban phim hodc qua tin hi¢u thu. Pau vong dugc ap dung trén kénh 1

(TCH).
Tx | Ma hoa kénh Ma héa thoai ——C M )

Rx |— Giai ma kénh Gidi ma thoai ——C R )

Hinh 5.2: So do do khi khéng c6 két cudi dng ten

5.2.1. Phan phat
5.2.1.1 Sai sd tan s

a. Khi khong c6 thiét bi vao sd liéu phat

A: B6 Circulator hodc bd ghép dién trd
Bosuy | 1 A < 2 | Bosuy | Thiét bi
hao | ~ | hao " | do tan s6
A
3
Thiét bi Botaotin | B6 phat mau
can thir hiéu cao tan | 2 P

Hinh 5.2.1.1: So d6 do sai sé tan sé (khi khéng cé két cudi vao dir liéu)

Chu thich:

- Céc b suy hao ndi téi A duoc su dung dé 6n dinh tro khéng cua mach

- Céc tham s6 k¥ thuat tai két cudi 2 ctia A tuan theo yéu cau nhu truong hop cé dau cudi
do. Cac tham so k¥ thuat tai két cudi 3 cia A tuan theo yéu cau véi cua phan thu khi khong co
cac dau cudi do.

- Gia st mirc vao gan nhu khong c6 161 & dau ra phan thu cta thiét bi cin thir nén trong
phép do tan s6 c6 thé béd qua mirc 1o tur két cudi 2 cua A.

- Truong hop thiét bi do c6 thé phat song mang chua didu ché ¢ tan sd trung tdm ctia phd
duoc dicu ché, thiét bi do tan so c6 thé dugc no1 thang té1 dau ra cua RFCD.

* Thii tuc do (st dung so d6 do Hinh 5.2.1.1):

- Pit thiét bi can thir & ché d6 kiém tra bang vong hoi tiép, phat song & tan sb
ki€m tra. Néu thi€t bi can thtr c6 khd ndng phat sobng mang khong di€u ché, thi sé
phat & ché dj nay.

- Po tin s6 ra cua thiét bi can thir nhu ¢ muc 5.1.1.1.
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b. Khi ¢6 thiét bi vao s6 liéu: Po nhu phan a nhung tin hiéu kiém tra dd ma hoa
theo tiéu chuan duoc cung cép tr thiét bi vao sb licu phat va dau ra RFCD hoic
dau ra ctia ang ten ghép co thé do dugc theo ciing cach nhu 13 khi co thiét bi két
cubi do.

Chii thich: C6 thé sir dung ca phuong phap dung RFCD Ian phuong phap dung by ghép ang

ten néu khong c6 chi dinh khac. Tuy nhién néu yéu cau khong thay d6i phan ghép trong qua trinh
do thi yéu cau nay phai dugc dam bao. Tuong tu cho viée kiém tra nhitng chi tiéu ¢ dudi day.

5.2.1.2 Cong suat phat xa gia
a. Po cong suat buc xa hiéu dung

Str dung phuong phélp do nhu do Bl’Ic xa vO may, hodc su dung RFCD c6 hé¢
s6 ghép duoc hiéu chuan cho tiing tan so do st dung cung kiéu thiét b1 tai vi tri do
kiém nay, cac yéu cau do khéc cling glong nhu khi ¢c6 thlet bi dau cudi ang ten do.
Phuong phap cung cap tin hiéu nhan ché do kiém tra ndi vong hdi tiép tuong tu
nhu 5.2.1.1a. Khi ¢6 cac thiét bi dau cudi vao sé li¢u, st dung cung phuong phap
da deé cap ¢ trén. Tuy nhién c6 thé cap tin hi¢u ki€m tra da ma hoda theo ti€u chuan
qua duong day st dung carbon urethane co6 tré khang cao dé dam bao khong anh
huong dén truong dién tir cua thiét bi ngoai vi.

b. Biéu dién két qua: Cong sut birc xa hiéu dung dugc tinh bang cach chia gid tri
do dugc & phan trén cho gia tri thuc ctiia d0 lgi tuong doi ctia dng ten.

Do loi tuong ddi cua ang ten la ti sb gitra do loi lon nhét cua ang ten tai tan s
phat khi dng ten quay tu do (360° & trong ca 3 chiéu) cho d6 loi cua dng ten tai
hudng vudng géc véi truc cua ludng cuc ntra bude song khong suy hao voi gia tri
cong bd hodc gia tri do duoc.
5.2.1.3 Bang tan chiém dung

Tuong ty nhu muc 5.2.1.1, nhung tin hi¢u kiém tra dugc ma hoa theo tiéu
chuan dugc cung cap bdi bo ghép ang ten va lam vi¢c ¢ ché dg kiém tra dau vong
hoi tiép, cac yéu cau do ki€m khac cling nhu muc 5.1.3. Khi c6 thiét bi vao dir liu,
do nhu muc 5.2.1.1.
5.2.1.4 Cong suat cap cho ang ten

Thuc hi€én nhu muc 5.2.1.2.

5.2.1.5 Cong suét 1o trong thoi gian khong c6 song mang

Tuong tu nhu muc 5.2.1.3. Tuy nhién khong quan tdm dén su thay d6i hé sb
ghép gitra cac tan s6 do khac nhau.

5.2.1.6 Cac dac tinh dap tng qua dg khi phat cum
Thuc hi€én nhu muc 5.2.1.3.
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5.2.1.7 D chinh xac diéu ché
Thuc hién nhu muc 5.2.1.3.

5.2.1.8 Cong suat ro kénh 1an can
Thuc hi€én nhu muc 5.2.1.5.

5.2.1.9 Buic xa vo may

Vi dng ten ludn dugc ndi, phép do nay di dugc thuc hién trong phép do phat
xa gid 5.2.1.2.

5.2.1.10 Téc do phat tin hiéu
Thuc hi€én nhu muc 5.2.1.3.

5.2.1.11 Dinh thoi phat

Thiét bj can thir duoc lép dat bén trong RFCD, va két cudi RFCD duoc coi
nhu twong thich v&i thiét bi dau cudi dng ten do, phép do phai duge thuc hién cling
phuong phap nhu truong hop ¢ cac dau cudi do.

5.2.2 Phan thu
5.2.2.1 B§ nhay thu (phuong phap do trong phong do)

BO dém Thiét bi thu
bit 16i chuén
Thiét bi \t/ Botaotin | Bo phat
can thir hiéu caotan | mau
B
A Voén ké
chon loc

Hinh 5.2.2.1.a: So do6 do dé nhay may thu
(khi khong co két cuoi vao dir liéu, do trong phong do)
Chu thich:
- Yéu ciu phong do nhu do Btic xa vo may muc 5.1.1.9

- A thay cho thiét bj can tht, khi do cudng d dién trudng tai vi tri thiét bi can thir. Ang ten
A 1a loai ludng cuc ntra budc song.

- B dung dé do phan thu, B dugc ndi toi két cudi ang ten cua thiét bi can thir khi c6 cac dau
cudi do.
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- May thu chuan thu cac séng vo tuyén tir thiét bi can thir va cdp cho bo dém bit 161, bo
dém bit 16i ndy giai diéu ché cho phi hop tin hidu xuét ra dau cudi xuat dit lidu thu cia thiét bi
can thir trong truong hop ¢ cac dau cudi do. Cac song tir thiét bi can thir ¢6 thé thu dugce gin
nhu khong ¢6 16i, may thu chuan cach thiét bi can thir khoang 3 m va cach ang ten do cta B 1a
4,2 m dé tranh tac dong 1én cac thiét bi khac trong hé thong do.

* Thii tuc do (st dung so d6 do Hinh 5.2.2.1.a):

- Pit thiét bi do ¢ ché d6 vong hoi tiép, phat o tan sd can kiém tra. Néu ¢ cac
dau cudi xuét sb liéu, cling tién hanh do nhu trén. Tuy nhién, céc dau cudi xuat dir
liéu phai duoc ndi voi dat cua bd dém 16i bit dugc bang soi diy treo ¢ dudi thiét bi
can thir. Thiét bi can thir dat thang mat voi hudng song vo tuyén phat toi.

- Phat tin hiéu tir B va st dung A. Dat cuong do dién truong tai vi tri lép dat
thiét bi can thir dugc do kiém theo gia tri E (dBpV/m)

E = Gia tri d nhay dat trude (dBuV) — 20 lgi (dBm) - d¢ loi tuong

n f (MHz)
dbi ctia ang ten (dBd).

- D1 chuyén A, dat thiét bi can thtr vao vi tri va kich hoat thiét bi nay. Céc
song vo tuyén tir thiét bi can thir dugc nhan béi bd thu chuin, do ti s6 16 béng bo
dém bit 15i.

- Bo dém bit 161 dém s6 cac bit 16i cta kénh I (TCH) tir B va tinh ti 16 13i bit
trong cac diy bang hodc dai hon 2556 bit.

5.2.2.2 P nhay thu (do bang RFCD)

a. Khi khong co thiét bj xuat so liéu:

A: B6 Circulator hodc bd ghép dién trd
Bosuy | ! 2= Bosuy | | Méythu | | Thitbi

PR . A
-

hao hao chudn [ | dém bit IGi
[
B r
: Botaotin | L
Thiét bi E hiéu cao tan [ B6 phat mau
can thir '

Hinh 5.2.2.1.b: So do do do dé nhay mdy thu c6 dimg RFCD
(khi khéng c6 két cudi vao dir liéu)
Chu thich:

- Céc bd suy hao noi vdi A dugce chinh sao cho mach c6 trd khang 6n dinh va dé di€u chinh
muc tin hi¢u gitra hai hé thong tin hi¢u.
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- Hé thdng do B phu hop véi truong hop c6 cac dau cudi do.

- May thu chuan nhan cac song vo tuyén & tan sb kiém tra va cip cho thiét bi dém bit 151 dir
lidu da giai didu ché phu hop vai tin hiéu t6i dau cudi xuat dir liéu thu cua thiét bi trong truong
hop c6 cac dau cubi do.

- RFCD c¢6 hé s6 ghép khoang 20 dB va it anh hudng 1én thiét bi can thir. RFCD duoc hidu
chudn tai tan s6 do bang cung thiét bi nhu & phan do trong phong do véi phuong phap do Birc xa
vO may trong muc 5.1.1.9.

- Tin hiéu vao tir thiét bi can thtr tdi may thu chuan yéu cau dat dén mc gan
nhu khong c6 1. Pau ra cta b tao tin hiéu cao tin t&i thiét bi can thir duge dat
mirc d6 nhay can do va 13 mic ma hau nhu khong c¢é anh hudng nao téi dau ra cia
may thu chuan.

* Thii tuc do (st dung so d6 do Hinh 5.2.2.1.b):

- Pit ché do kiém tra vong hoi tiép, phat va kiém tra tan sd. Thiét bi can thi
can duoc dit theo hudng théng v6o1 hudng dat thiét bi.

- Céc thu tuc do nhu phan ¢ dau cudi do.

b. Khi ¢6 cac dau cudi xuit sd liéu thu dugc

Po nhu phan a, nhung kéo dai day xuit dit liéu thu qua RFCD dé khong anh
hudng dén viéc ghép thiét bi va cac thi tuc do nhu khi co cac dau cudi do vdi cac
yéu cau RFCD nhu ¢ phan a.

5.2.2.3 B0 chon kénh lan can
Trong trudng hop ¢ hay khong c6 cac thiét bi dau cudi xuat sd liéu, phép do

phai dugc thuc hién dua trén céc dau cudi do nhu muc 5.2.2.2.a hodc 5.2.2.2.b sir
dung RFCD.

5.2.2.4 Chi sb xuyén diéu ché
Thuc hién nhu 5.2.2.3.

5.2.2.5 Mién nhiém dap ung tap
a. Po trong phong do

- Phong do ¢ yéu cau nhu trong phan do d6 nhay. Thiét 1ap gia tri cudng do
dién truong va phan do vong hoi tiép cling nhu vay.

- Tin hiéu khong mong mudbn cua hé théng cling nhu ctia dau cudi do. Trudng
tin hi¢u khong mong mudn duge dit sao cho ti sd cuong do dién truong dat gia tri
ctia mién nhiém dap tmg tap cho trudc.
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b. Do str dung RFCD

- Yéu cau RECD nhu do d6 nhay, RFCD dugc hi¢u chuin béng cung thiét bi
cho moi tan so do.

- Tin hiéu khéng mong mudn ctia hé thong ciing giéng nhu cua dau cudi do.
Truong tin hi¢u khong mong mudn dugc dat sao cho ti s6 cuong do di¢n trudong
dat gia tri cia mién nhi€ém dap ung tap cho trudec.
5.2.2.6 Cac thanh phﬁn birc xa tap dan

Vi ang ten ludn duge ndi, nén khong thé thyc hién phép do nay duoc.

5.2.2.7 Blic xa vo may

Vi ang ten ludn duge ndi, phép do phat xa nay bao gom ca phép do cac thanh
phan btic xa dan tap. Phuong phap do dua trén Blc xa vo mdy & phan phat trong
muc 5.1.1.9.

5.2.2.8 Phat hién song mang (yéu cau khe thoi gian phat)
a. Po ¢ phong do

- Phong do c6 yéu cau nhu do d6 nhay. Chi khéc 1a dién truong duoc thiét 1ap
sao cho dién ap vao dat mirc nhu & yéu cau do chir khong phai dé€ do nhay dat duoc
gia tri cho trudc.

- Cau trac hé thong do 13 cau tric ma céc song vo tuyén truyén qua nd giong
nhu trong truong hop c6 cac dau cuoi do va thuc hi¢n do vadi cing phuong phép do.
b. Po v61i RFCD

- Yéu cau RFCD nhu véi phan do d6 nhay.

- Thiét bj can thtr duogc lép dat bén trong RFCD, dau cudi RFCD duoc coi nhu
thiét bj dau cubi ang ten do, phép do phai dugc thuc hién gidng nhu trudng hop sir
dung cac dau cudi do.

5.2.2.9 B4 chinh xac chi thi cuong dg tin hiéu thu

a. Po trong phong do:

- Phong do c6 yéu cau nhu do d6 nhay. Chi khéc 1a dién truong duoc thiét 1ap
sao cho dién ap vao dat mirc nhu & yéu cau do chu khong phai dé do nhay dat duoc
gia tri cho trudc.

- CAu trac hé thdng do 13 ciu trac ma cac song vo tuyén truyén qua nd giong
nhu trong truong hop c6 cac dau cudi do va thuc hién do voi cing phuong phap
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do. Néu str dung thiét bi hién thi, dé tdi thiéu anh huéng cua thiét bi hién thi lén
cac két ndi v6i nd trong phép do dién truong, thiét bi hién thi nay phai rat nho so
véi thiét bi can thu, loai b tit ca cac day ndi khong can thiét. Két ndi trong
khoang cach ngén, va ¢ dinh.

b. Po v61i RFCD

- Yéu cau RFCD nhu véi phan do d6 nhay

- Thiét bi can thir duoc lap dit bén trong RFCD va két cudi RFCD duoc coi
nhu tuong thich v&i thiét bi dau cubdi dng ten do, phép do phai duge thuc hién cling
phuong phap do nhu truong hop ¢ cac dau cudi do.

Néu str dung thiét bi hién thi, dé ti thiéu anh hudng cia thiét bi hién thi lén
cac két ndi v6i nd trong phép do dién truong, thiét bi hién thi nay phai rat nhé so
v6i thiét bi can thu, loai b tit ca cac day ndi khong can thiét. Két nbi trong

khoang cach ngan va co dinh.

5.2.2.10 Chi tiéu san cho BER (do trong phong do)

Thi tuc do nhu do nhu do d6 nhay thu muc 5.2.2.1 (phan do trong phong
do). Chi khac & chd murc tin hi¢u 1a mirc sao cho BER dat gi tri yéu cau va so bit
phat it nhat 1a 2556 x 10°.

5.2.2.11 Chi tiéu san cho BER (do vd1 RFCD)

Thu tuc do nhu do nhu do d§ nhay thu muc 5.2.2.2 (phﬁn do ¢c6 RFCD). Chi
khac & chd mirc tin hiéu 1a mirc sao cho BER dat gia tri yéu cau va sb bit phat it
nhit 1a 2556 x 10°.

5.3. Cdc yéu cdu do kiém khdc
5.3.1 Kiém tra kha nang phdt md nhdn dang cudc goi
St dung so d6 do Hinh 5.3.1.
Chi thich
Yéu cau trude khi do:
- Mtic suy hao ctia bd suy hao ndi véi thiét bi can thir phai 1a 30 dB.

- Véi so dd A, chinh hai bo suy hao sao cho may phan tich phd c6 thé tach tin hiéu tir

thiét bi kiém tra lip ngoai va thiét bi can thir.
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- May phan tich ph6 duogc dat nhu sau:

- Thiét bi kiém tra lip ngoai phai duoc ndi v6i thiét bi can thir va phat di ma phia goi
da biét. C6 thé thay thiét bi kiém tra lap ngoai bang thiét bi ddi phuong c6 kha ning lién lac

Tan so trung tam

D0 rdng tan s quét

Do rong phan giai

Do rong hién thi

Thang do truc Y

Muc suy hao vao

Murc tham chiéu vao

v6i thiét bi can thir.

- Thiét bi can thtr dugc dit nhu sau:

Tai tan so kénh di€u khién

0 Hz

Khoang 300 kHz

Nhu do rong phan giai

10 dB/Div

20 dB
+10 dBm

+ Thiét bi can thtr duoc dit & ché do cho.

+ Thiét bi luu giit nhan dang cudc goi (ROM) sin sang dé chuyén trang thai tir khong
luvu gitr nhan dang cudc goi (hodc trang thai twong duong) téi trang thai cé luu gitt nhan

dang cudc goi.

A

* Thii tuc do (stt dung so d6 do Hinh 5.3.1)

- Thiét bj luu gilr nhan dang cudc goi: Béng cach két ndi thiét bi can thir

Thiét bi Tai gia B phan 86 suv hao Thiét bi kiém
can thir (B6 suy hao) phdi tin hiéu ) suy tra I&p ngoai
May phan
tich phé
ot O Téi gia Thiét bi
om fra (B6 suy hao) can thr
lap ngoai

theo so dd A va thuc hién nhu sau:

+ Thyc hién thao tadc goi ra hodc nhan cudc goi ¢ trang thai khong luu gil

nhan dang cudc goi va kiém tra li¢u co6 dung la thi€t bi khong birc xa ra song vo

tuyén hay khong.
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+ Luu gilt nhan dang cudc goi vao bd nhé cua thiét bi can thir.

+ Néu bo giai ma dugc cai dit trong thiét bi kiém tra lap ngoai, thuc hién
mot cudc goi ra va doc nhan dang cudc goi da dugc giai ma & thiét bi kiém tra
lap ngoai.

+ Néu chua cai bo giai md & thiét bi kiém tra lip ngoai, can kiém tra dé
dam bao thiét bi can thir phat binh thudng trong cac dicu kién thong thudng.

- Thiét bi nhan dang: N6i thiét bi can thir theo so dd B, tién hanh cac budc sau:

+ Phat di nhan dang cudc goi tu thiét bi kiém tra lép ngoai.

+ Kiém tra liéu thiét bi can thir c6 nhan va phat hi¢n dugc nhan dang cudc
goi hay khong

- Biéu dién két qua:

+ Biéu dién két qua phat va phat hién tin hiéu vo tuyén tot hay khong tot.

+ Bi€u dién két qua ndi1 dung nhan dang cudc goi néu can.

5.3.2 Kiém tra tan sé kénh séng mang kénh diéu khién

May phan
tich phd
Thiét bi Tai gia BoO ghép va Bo suy hao Thiét bi kiém
can thir (B6 suy hao) bé phan phéi kha bién tra I&p ngoai

Thiét bi tao tin
hiéu mau trén
nhiéu kénh

Hinh 5.3.2: So' dé6 kiém tra tan s6 séng mang kénh diéu khién

Chii thich: Y éu cau trude khi do

- Thiét bi tao tin hiéu mAu trén nhiéu kénh phat lién tuc tat ca cac song mang khong
duoc diéu ché trir tan sé danh cho kénh diéu khién (vi du: 1895,150MHz) va tan s6 danh
cho kénh luu lugng dinh st dung khi do.

- Thiét bi kiém tra 1p ngoai phai c6 chirc ning thao tac goi ra va nhan cudc goi ciing
nhu két ndi mach véi thiét bi can thir tai cac kénh diéu khién.

C6 thé thay thiét bi kiém tra lip ngoai bang thiét bi d6i phuong c6 kha niang lién lac

véi thiét bi duoc thu.
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- Thiét bi phan tich pho can duoc cai dit nhu sau:
Tan s trung tim Tan s trung tim cta bang tan di qui dinh
Do rong quét tin s0  Bing tan da qui dinh (vi du: 24 MHz)
Do rong phan giai 10 kHz
Do rong hién thi nhu do rong phan giai
Thang do truc Y 10 dB/Div
Muc suy hao vao 20 dB
Mirc vao tham chiéu +10 dBm

- Thiét bi can thir duge thiét 1ap nhu sau:
+ Thiét bi can thir ghi s liéu ctia thué bao vao bd nhd ROM bén trong.
+ Thiét bi can thtr dugc dat & ché do thu.

* Thii tuc do (st dung so d6 do trong Hinh 5.3.2)

- Bat mac ra cua thiét bi tao tin hiéu mau trén nhi€u kénh sao cho mirc vao

cua thiét bi can thir dat duoc 200 uVv.

- Néi thiét bi can thir voi thiét bi kiém tra lip ngoai tai kénh dicu khién dat

trude (1895,150 MHz) va kiém tra trén may phan tich pho séng vo tuyén tai kénh

Iwu lugng c6 duoce phat xa khong. Kiém tra céc thao tac:

44

+ Thuc hién cudc goi ra (thoai, dit may tir thiét bi can th).
+ Thyc hién nhan cudc vao (thoai, dat may tu thiét bi kiém tra lép ngoai).

- Biéu dién két qua: Tét hay Khong tt.
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PHU LUC A
(Quy dinh)
CAC PIEU KIEN PO KIEM

Céac diéu kién nhiét do va dién 4p cung cip danh dinh ap dung cho mdi phép
do duoc chi 10 trong diéu kién binh thuong va diéu kién khic nghié¢t nhu sau:

* Piéu kién binh thudng:
bi¢n ap: 3,6 V;
Ap suit bén ngoai: 86 ~ 196 kPa;
Nhiét do: 15°C ~ 35°C;
Do am tuong d6i: 5% ~ 75 % (khong co suong gia).
* Piéu kién khac nghiét:
Pién ap cao nhat: 3,6 x 1,25 V=4,5V; thip nhat 6,6 x 0,9 V=324 V.
Nhiét 6 cao nhat: 55°C + 1°C; thap nhét -10°C + 1°C.

Tat ca phép do dugc thuc hién trong cac diéu kién binh thuong. Piéu kién
khéc nghiét dugc xac dinh theo loai chi ti€u can kiém tra. Thiét bi can thur dugc
duogc dat trong hdp nhiét do dé kiém tra trong diéu kién khic nghié¢t. Phép do cong
suat phat xa gia phai duoc thyc hién trong phong cAm c6 kha ning dap g cc yéu
cau vé suy hao che chin va suy hao phan xa tai tudng nhu trén Hinh A.2.

I

I

I

I

I

I

) I

Ang ten do :

I Khoang cach do I i |

EUT l< » | 1

I | I
—— — 1 3m

Ban quay :

~ khong dan I

I

I

I

I

I

Hinh A.1: Phong cam khi do mirc cong sudt phdt xa gid
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Suy hao| (dB) Dai song UHF
100 4—
90 1 Dai séng trung

80 -
70 L~
60 J—
50 +—
40 +—
30 +—
20 4+—

Gidi han clia suy hao chan

Gi6i han clia suy hao phan xa
| | | |

Cuong do truong giao thoa Cudng d6 trudng giao thoa

|<— 0,1 pA/m —>|<— 0,5 uV/m
30 uVv/im

Hinh A2: Yéu cau vé phdn xa tai twong va suy hao che chan
cho phong boc véi chat liéu hdp thu
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PHU LUC B
(Tham Kkhao)
PHAN BAO HIEU - PIEU KHIEN CUQC GOI
TRONG HE THONG PHS
B.1 Lép 1
Lép 1 RCR STD-28 V3.2 Ghi chu

Cac tiéu chudn & Lop 1 4.2

Téng quan 4.2.1

Binh nghia cac chirc nang 422

M6 ta céac dich vu 4.2.3

Cac loai kénh 4.2.4

Cac phuwong phap str dung khe thoi gian vat ly 425

Anh xa cac kénh diéu khién logic 1&n cac khung TDMA 426

CAu truc kénh diéu khién logic 4.27
Phuwong phap chi dinh khe th&i gian vat ly trong lién lac 4.2.8

CAu truc khe thoi gian 429

Ma héa kénh 4.2.10
Phwong phap ngéu nhién héa 4.2.11

Co ché mat ma hda theo tiéu chuan 4.2.12

Diéu khién x ly tiéng néi 4.2.13 Tuy chon
Vi du vé su xap xép bit 4.2.14

Cac tha tuc kich hoat kénh Iwu lvgng va cac quy dinh cu thé 4.2.15

Phat hién sai hdng ctia PS 4.2.16
Nhirng yéu cau khi phat lai tw déng 4.2.17
Nhirng yéu cau khi tw ddng yéu cau phat lai 4.2.18
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B.2. Pha thiét 1ap kénh lién két

Pha thiét lap kénh lién két RCRV;TZD'ZS Ghi chu
Téng quan 4.31 Cac thong tin chung
Cac qui dinh chung 432 Tiéu dé
Cac qui dinh vé giao thirc 4321
Cac qui dinh vé& khudn dang 4322
Khuén dang ban tin 43.2.3
Cac théng tin dinh nghia 4324
Phuwong phap phat théng tin dinh nghia 4325
Quan ly phién ban RT-MM 4326
Phwong phap yéu cau chirc ndng 4327 Tiéu dé
St dung loai giao thirc LCH mé rong trong pha thiét 1ap kénh két néi | 4.3.2.7.1
Cac diéu kién dé& thuc hién chudi cac chirc ndng yéu ciu 43272
Danh sach cac loai ban tin 4.3.3
Khuén dang ban tin 434 Tiéu dé
Cac ban tin thiét 1ap kénh 4341 Tiéu dé
Khe thoi gian tréng (idle) 43411
Yéu cau thiét 1ap kénh két néi 43412
Cép kénh lién két 43413
Tt chéi cdp kénh lién két 43414
Tai yéu cau thiét 1ap kénh lién két 43415
Cac ban tin quang ba 4342 Tiéu dé
Ban tin quang ba théng tin v& kénh vo tuyén 4.34.2.
Ban tin quang ba thong tin vé& hé théng 43422
Ban tin th& hai vé quang ba thong tin hé théng 43423
Ban tin th& ba vé quang ba théng tin hé théng 4.3.4.24
Ban tin quang ba théng tin v& cac tuy chon 43425
Ban tin nhan tim 4343
Céc qui dinh chi tiét v& nhém nhan tim PCH 4344
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B.3. Pha thiét 1ap kénh dich vu va pha lién lac
B.3.1. Cdc tiéu chudn ciia lop 2

Cac tiéu chuan cua Iop 2 RCR STD-28 V3.2 Ghi cha
Cac tiéu chuén cla lép 2 442 Tiéu dé
Téng quan 4.421 Cac thong tin chung
Pham vi 4p dung clia tiéu chuan 44211
Téng quan vé LAPDC 44212
Cac qui dinh vé& khudn dang 44213
CAu truc khung 1&p 2 4422
Quan hé gilra khe thoi gian vat ly va khung tin 44221
Cac thanh phan ctia kénh SACCH 44222
Céc thanh phan cuda kénh FACCH 44223
Trwong dia chi 4423
Trweng didu khién 4424
Khuén dang trueéng truyén tin (1) 44241
Khuén dang trwdng giam sat (S) 44242
Khuén dang trudng khong sé (U) 44243
Cac thanh phan trong thao tac diéu khién 4425
Ché do lién lac 4.4.2.5.1
Bit P/F (Poll(P)/Final(F)) 44252
Céc chudi s6 va bién 44253
DBéng hd trong mang 44254
Lénh va dap &ng 4426
Lénh truyén tin (1) 4.4.2.6.1
Lénh d&t ché do can bing can déng bd SABM 44262
Lénh ngat két néi DISC 44263
Lénh/dap (rng san sang nhan (RR) 44264
Lénh/dap rng chwa sén sang nhan (RNR) 4.4.26.5
Dap ng bao nhan khong danh sé (UA) 44266
Dap tng ché dd ngét két néi DM 442867
Dap tng tir chéi khung FRMR 44268
Lénh tin khéng danh sé Ul 44269
Cac phan tt lién lac gitra cac I&6p 4427
Céc thao tac diéu khién lién két dir liéu 4428
Cac ché do hoat dong va cac Iép thua tuc 4.42.8.1
Cac hang sb hé théng 44282
Céc bd dém 44283
Céc tha tuc diéu khién lién két dir liéu 44284
Cac th tuc truyén tin khdng can bao nhan 442841
Cac tha tuc thiét 1ap ché dd bdo nhan da khung 442842
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Cac tiéu chuan cua lép 2 RCR STD-28 V3.2 Ghi chu
Tai thiét 1ap ché d6 bao nhan da khung 442843
Giai phoéng ché dd lam viéc bao nhan da khung 442.8.4.4
Xung dét gitkba 1énh va dap trng khong danh sb 442845
Truyén tin cé bdo nhan 442846
Truyén va nhan cac bao nhan 442847
Tao va huy trang thai ban & phia nhan 442848
Théng béo va khéi phuc trang thai 16i 4.42.84.9
Cac thi tuc chirc ndng giam sat lién két div ligu 4.42.8.4.10
B.3.2 Cdc tiéu chudn ciia Lép 3
B.3.2.1 Tong quat
Khai quat cac tiéu chuan cuta I&p 3 RCR STD-28 V3.2 Ghi chu
Cac tiéu chuén cla lép 3 443 Tiéu dé
Téng quan 4.431 Cac thong tin chung
Pham vi cla tiéu chuan 4.43.1.1
ng dung vao cau tric giao dién 44312
Binh nghia cac chirc nang cua lép 3 4432
Quan ly phat tAn sb vo tuyén (RT) 4.43.2.1
Quan ly tinh di ddng MM 44322
Quan ly cudc goi CC 4.43.2.3
Khai quat vé& cac phwong thire bao hiéu
CAu trdc bao hiéu va cac chirc nang cla lop 3 4.4.3.3.1
Khuén dang bao hiéu 4.43.3.2
Cac qui woc vé giao thirc 44333
Cac don vi nén tang cla I6p 2 4434

B.3.2.2 Qudn Iy tai nguyén vé tuyén (RT)

Cac tiéu chuan cta I&p 3 - Quan ly phat tan sé vé tuyén (RT) RCR STD-28 V3.2 Ghi chu
Quan ly phat tAn sb vo tuyén (RT) 4435
Cac dinh nghfa trang thai quan ly phat tin sé vo tuyén (RT) 44351
Trang thai RT & PS 443511
Trang thai RT & CS 443512
Dinh nghfa va ndi dung clia cac chirc nang tin nhan 44352
Yéu cau théng tin dinh nghia 4.4.3.5.2.1
Pap ng théng tin dinh nghia 4.43.5.22
Yéu cau vé diéu kién 443523
B&o céo diéu kién 443524
Diéu khién mat ma hoa 443525
Xac nhan diéu khién mat ma hoa 443526
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Cac tiéu chuan cta I&p 3 - Quan ly phat tan sé vé tuyén (RT) RCR STD-28 V3.2 Ghi chu
B6 khoa mat ma 443527
Yéu cau chirc nang 443528
Dap tng yéu cau chirc nang 443529
DPap &ng nhan tim 4.4.3.5.2.10
Giai phong PS 4435211
Ngét két ndi k&nh vo tuyén 4435212
Hoan thanh ngét két néi kénh vo tuyén 4435213
Chi thi chuyé&n kénh TCH 4435214
Tt chéi yéu cau chuyén kénh TCH 4435215
Yéu cau chuyén kénh 4435216
Tai yéu cau chuyén kénh TCH 4435217
Diéu khién cong suét phat 4435218
Diéu khién VOX 4.435219
Théng bao nhan dang PS 4.43.5.2.20
Chi thj théng tin vang hoat déng ctia PS 4.4.3.5.2.21
Khuon dang ban tin va ma héa cac thanh phan thong tin 44353
Khai quat 443531
Phan biét giao thirc 4.4.3.5.3.2
Loai ban tin 4.4.3.5.3.3
Cac phan tr tin tire va cac qui tAic ma hoa 443534
Théng tin vé ving 4.4353.4.1
Thoéng tin quang ba 4435342
Yéu cau théng tin dinh nghia 4435343
Sé séng mang 4435344
Nguyén nhan 4435345
Chtrc nang bao cao diéu kién 4435346
Thong tin nhan dang CS (CS-ID) 4435347
Ma héa bao mat 4435348
Théng tin diéu khién ma héa bao mat 4435349
Bo khoa mat ma hoa 44353410
Sé PS 4.435.3.4.11
S6 nhan dang PS 44353412
Thoéng bao didu khién nhan dang Sé nhan dang PS 44353413
Mtrc thu 44353414
Diéu kién bao cao 4.4353.4.15
Loai SCH 44353416
Sé khe thoi gian 4.43.53.4.17
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Cac tiéu chuan cta I&p 3 - Quan ly phat tan sé vé tuyén (RT) RCR STD-28 V3.2 Ghi chu
Chuyén kénh TCH 44353418
Diéu khién cong suét phat 4.4.353.4.19
Yéu cau didu khién cong suét phat 4.43.53.4.20
Piéu khién VOX 4.4.3.5.3.4.21
Théng tin v& chirc ndng VOX 4.4.3.5.3.4.22
Bao céo diéu kién viing 4.43.53.4.23
Chtrc nang chi thj théng tin ving 4.4.35.3.4.24
Loai dap (rng nhén tim 4.4.3.5.3.4.25
Cac qui woc bd sung trong RT 44354

B.3.2.3 Quan ly di dong (MM)

Quan ly di déng & 1&p 3 (MM) RCR STD-28 V3.2 Ghi cha

Quan ly di dong (MM) 4436
Cac dinh nghia trang thai quan ly di dong 4.4.3.6.1
Trang thai MM & PS 4.4.3.6.1.1
Trang thai MM & CS 4.4.3.6.1.2
NGi dung va dinh nghia cac chirc nang ban tin 4.4.3.6.2
Yéu cau nhan thyc 4.4.3.6.2.1
bap &ng nhan thyc 4.4.3.6.2.2
Yéu cau chirc nang 4.436.2.3
Dap tng yéu cau chirc nang 443624
Xac nhan dang ky vi tri 4.4.3.6.2.5
Bao cao vung dang Ky vi tri 4.4.3.6.2.6
Tt chdi dang ky vi tri 443627
Yéu cau dang ky vi tri 443628
M4 héa thanh phan tin tirc va khudn dang clia ban tin 4.4.3.6.3
Khai quat 4.4.3.6.3.1
Phan biét giao thirc 4.4.3.6.3.2
Loai ban tin 4.4.3.6.3.3
Cac phan ttr thong tin khac 4.436.3.4
Cac qui wéc ma hda 4.4.3.6.3.4.1
Kich hoat nhan thuc 4.43.6.3.4.2
MAau mat ma nhan thuc 4.4.3.6.34.3
Loai nhan thyc 4436.3.4.4
MAu nhan thyc ngau nhién 4.43.6.345
Nguyén nhan 4436346
Bao cao khu vy dang ky vi tri 4.43.6.3.4.7
Ving nhan tim 4436348
Nhém nhén tim 4.4.3.6.3.4.9
?]/I;grl: t\{itinh toan nhém nhén tim béng sé dw ctia phép chia nhém 44363491
S6 PS 4.43.6.3.4.10
Murc thu 4.4.3.6.3.4.11
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B.3.2.4 Piéu khién cudc goi

Diéu khién cudc goi & I&p 3 (CC) RCR STD-28 V3.2 Ghi cha
Diéu khién cudc goi (CC) 4437
Céc dinh nghfa trang thai diéu khién cudc goi (CC) 4.43.7.1
Trang thai CC & PS 443711
Trang thai CC & CS 443.7.1.2
Trang thai hoat dong theo chirc nang & PS 443713
Trang thai hoat dong theo chirc nang & CS 443714
NOi dung va dinh nghia cac chirc nang ban tin 4.43.7.2
Khai quat vé& ban tin CC 4.43.7.21
Canh bao ALERT 4437211
Tién trinh cla cudc goi CALL PROC 4437212
Két n6i CONN 4437213
Xac nhan két n6i CONN ACK 4437214
Ngét két néi DIS 4437215
Tinh nang FAC 4437216
Théng tin INFO 4437217
Pang thuwc hién PROG 4437218
Giai phoéng cudc goi REL 4437219
Giai phéng xong REL COMP 4.43.7.2.1.10
Thiét lap SETUP 4.43.7.21.11
Xac nhan thiét 1ap SETUP ACK 4.43.7.21.12
Trang thai STAT 4.43.7.2113
Yéu ciu trang thai STAT ENQ 4.43.7.2.1.14
Théng bao NOTIFY 4.437.21.15
M4 héa cac phan tr théng tin va khudn dang ban tin | 4.4.3.7.3
Khai quat 4.43.7.31
Phan biét giao thirc 4.4.3.7.3.2
Tham chiéu t6i cude goi 443733
Loai ban tin 4.43.7.3.4
Cac phan ttr thong tin khac 443735
Cac qui dinh ma hoa 4.43.7.3.51
(l;/;z’hrszgabo ma xac dinh phan t& thong tin va tha tuc 4437352
Dich khéa 4437353
Dung lwvgng mang 4.43.7.3.54
Trang thai cuéc goi 443.7.355
Sé bi goi 4.43.7.3.56
Dia chi con bén bj goi 4.43.7.357
Sé cha goi 4.43.73.56
Dia chi con bén cha goi 4.43.7.3.59
Nguyén nhan 4.43.7.35.10
Tinh nang 4.4.3.7.3.5.11
Tinh nang ban phim 4.4.3.7.3.5.12
Chi thj dién bién 4.43.7.3513
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Diéu khién cudc goi & Iop 3 (CC) RCR STD-28 V3.2 Ghi cha
Hoan thanh gui di 44373514
Bao hiéu 44373515
Théng bao cudc 4.4.3.7.3.5.16
Chi thj thong bao 44373517
Nhan dang PS 44373518
Twong thich véi 1&p trén 4.43.7.3.519
Twong thich vé&i 16p dudi 4.43.7.3.520
Chi thi Iap 4.43.7.3.5.21
Chi thj nguén cubc goi nhan céng 4.43.7.3.5.22
Loai lién lac 44373523
Cac dich vu b sung 44374
Cac loai dich vu bd sung 4.4.3.7.4.1
Phat tin hiéu PB 4437411
Phat tin hiéu dat may 4437412
Cac bang chuyén trang thai 44375

B.3.2.5 Trinh tw diéu khién & Lop 3
Trinh tw diéu khién & Lép 3 RCR STD-28 V3.2 Ghi cha

Trinh ty diéu khién 4438 Théng tin chung
Cubc goira 4.4.3.8.1 Tiéu dé
Gi theo kiéu En-bloc 4.43.8.1.1
GUi theo kiu Overlap 443812
Cubc goi vao 4.43.8.2
Ngét két ndi 44383
Dang ky vi tri 44384
Chuyén kénh trong qua trinh lién lac 4.43.85 Tiéu dé
Chuyén kénh trong khi lién lac (chuyén trén cing CS) | 4.4.3.8.5.1
Chuyén kénh trong qua trinh lién lac (chuyén sang CS | 4.4.3.8.5.2
khac: PS phai goi lai)
Chuyén kénh trong qua trinh lién lac (chuyén sang CS | 4.4.3.8.5.3
khac: loai goi lai v&i yéu cau cla PS)
Chuyén kénh trong qua trinh lién lac (chuyé&n sang CS | 4.4.3.8.5.4
khac: loai goi lai v&i chi thj tir CS)
Chuyén kénh trong qua trinh lién lac (chuyén sang CS | 4.4.3.8.5.5
khac): loai chuyén kénh TCH vé&i yéu cau tir PS
Chuyén kénh trong qué trinh lién lac (chuyén sang CS | 4.4.3.8.5.6
khac): loai chuyén kénh TCH vé&i chi thij tr CS
Chi thi théng tin viing 44386
Ving nhan tim 44387

54




TCN 68 - 223: 2004

PHU LUC C
(Tham Kkhao)

CHUYEN POI GIUA dBm VA dBpV

Pé doi cuong d6 truong (don vi dBuV/m) sang mat do cong suat (don vi
dBm/m®) ta cong 115,76 vao gia tri dBm/m” dé co gia tri dBuV/m tuong tng.
Quan hé nay dugc rut ra khi tinh tr¢ khang ctia khong gian tu do 1a 377 Q va cong
thic Pp= E*/Zy; trong d6 Pp 1a mat do cong suat, E 1a cuong do truong, Zy la tro
khang dic tinh cta khong gian ty do (377 Q);

Tai may thu, tré khang dac tinh 1a 50 Q, trir khi c6 chi dinh khac. Khi nhan
dugc cong sudt P, ta co thé doi sang thang do dién thé theo cong thirc sau P = V¥/Z;
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PHU LUC D
(Tham khao)

MAU PANH GIA KET QUA PO KIEM

D.1. Phan phat

56

Tén chi tiéu Yéu cau ::tk?él:il
Sai s6 tin s6 < +3 ppm
Cong suét phat xa gia
Trong bang (1893,5 MHz ~ 1919,6 MHz) <250 nW
Ngoai bang nay <2,5uW
Bang tan chiém dung < 288 kHz
Cong suét phat <10 mW

+20%, -50%

Cong suét rd trong thoi gian khéng co séng mang <80 nW
Cac dac tinh dap wng qua dod khi phat cum (Hinh 4.1)
- Thoi gian dap wng qua dd khi phat cum <13,0 us
- Cong suat trong thdi gian dap ng qua dé khi phat cum <80 nW
Do chinh xac diéu ché <12,5%
Cong suat k&nh lan can
Af =600 kHz <800 nW
Af =900 kHz <250 nW
Blc xa vé may <2,5uW
Tbc dd truyén dan tin hiéu (sai sb tan sd déng hd) <+5ppm

Binh thoi phat (Hinh 4.2)
Rung pha

+1 ky hiéu £5 ppm
< 1/8 ky hiéu
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D.2. Phén thu

Tén chi tiéu Yéu cau Két qua do kiém
Do nhay may thu <16 dBuVv
P6 chon loc kénh 1an can
Af =600 kHz. >50dB
Cac dac tinh xuyén diéu ché >47 dB
Mién nhiém véi cac dap ing tap > 47 dB
Cong suét birc xa tap dan <4nW

Blrc xa vé may
f<1GHz <4nW
f>1GHz <20 nW

Diéu kién phat séng mang tin lwu lwgng (Hinh 4.1)
Cac khe thdi gian thich hop chi dwoc phat di va ste dung | <2s
sau khi phat hién s6ng mang

Do chinh xac chi thj tredng tin hiéu thu duorc:

- Cac gia tri phat hién ra mcrc tin hiéu thu cho muc - Dac tuyén don diéu
tin hieu RF dau vao trong khoang 16 dBpV + tang vé} do chinh xac
60 dBuV (dai dong bing 44 dB) tuyét doila + 6 dB.

- Puwoc bidu dién

- Dai phat hién mc thu (mrc vao RF tr 10 dBpuV + ‘
trong Hinh 4.4.

80 dBuV) va khoang cho phép clia cac gia tri dw
doan muc RF

Chi tiéu san cho BER <25dBuVv

D.3. Yéu cau khac

Tén yéu cau Yéu cau Két qua (tét/khdng tot)
Kha nang phat di kénh nhan dang cudc goi: Tot
Tan sb kénh diéu khién 1895,150 MHz
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E.1.

E.2.

PHU LUC E
(Tham khao)

MAU PANH GIA TAI LIEU KY THUAT

Bao hi¢u, diéu khién cudc goi
" A 2 Tai liéu ky thuat
T Y ; )
en eu cau (C6/Khéng)
Bao hiéu va didu khién cudc goi Phu hop Phu luc B
Yéu cau khac
o, R Tai lidu ky thuat
Tén yéu cau Yéu cau A .
(C6/Khéng)
Cac tan sb séng mang: Bang 4.2

ba truy nhép/Phuwong thirc lam viéc

TDMA-TDD da s6ng mang

S mach ghép kénh da truy nhap theo thoi gian
(st dung bd ma hoa va giadi ma tiéng néi toan toc)

4

Phwong thirc diéu ché

n/4 QPSK v&ia =0,5

Tbc dd truyén dan

384 kbit/s

Tbc dd ma hoa tiéng néi (khi st dung bd ma héa
va giai ma tiéng nai toan téc)

32 kbit/s ADPCM

D6 dai khung

5ms

Do lgi ang ten

<4 dBi
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FOREWORD

The technical standard TCN 68-223: 2004 “PHS Terminal Equipment
— Technical Requirements” is compiled according to the standard ARIB
RCR STD-28 of Association of Radio Industries and Business of Japan and
the related standards of other countries in the East Asia area.

The technical standard TCN 68-223: 2004 is drafted by the Posts and
Telematics Quality Control Directorate at proposal of the Department of
Science & Technology and adopted by the Decision No. 33/2004/QD-BBCVT
dated 29/7/2004 of the Minister of Posts and Telematics.

The technical standard TCN 68-223: 2004 is issued in a bilingual
document (Vietnamese version and English version). In cases of

Interpretation disputes, Vietnamese version is applied.

DEPARTMENT OF SCIENCE & TECHNOLOGY
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PHS TERMINAL EQUIPMENT
TECHNICAL REQUIREMENTS

(Issued together with the Decision No. 33/2004/QD-BBCVT dated 29/7/2004
of the Minister of Posts and Telematics)

1. Scope

This technical standard specifies the minimum technical requirements to be
provided by Terminal Equipment in capable of connection to radio communication
systems using PHS technology. These requirements apply to terminal equipment of
the PHS System operating in the band of 1893.50 MHz + 1919.600 MHz.

This technical standard covers the requirements to the radio interfaces and
measurement method for type approval purpose of PHS Terminal Equipments.

This technical standard is used as the base of type approval for Terminal
Equipments of PHS Systems operating in 1900 MHz band.

2. Normative references

[1] ARIB RCR STD-28 Version 3.2 (02/12/1999): “Personal Handy Phone
System - ARIB Standard”.

[2] ARIB RCR TR-23 Version 3.2 (02/02/1999): “Personal Handy Phone
System - Test items and conditions for public personal station compatibility
confirmation”.

[3] HKTA 1027 Issue 2 - February 2003: "Performance specification for
Personal Handy phone system (PHS) equipment for private use".

[4] IDA TS PHS Version 2 - Issue 1 Rev 3, June 2001:"Type Approval
specification for PHS Equipment Version 2 For use within the confined area of a
building".

[5] ACA Technical Standard TS 034 — 1997: “Radio Equipment and Systems
Cordless Telecommunications - Personal Handy Phone System (PHS)”.

[6] “1900 MHz Digital Low Tier PHS Radio Terminal Equipment Technical
Specifications” (23/7/2001) - Directorate General of Telecommunications,
Ministry of Transportation and Communications, Taiwan.
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3. Definition and abbreviations
3.1. Definitions

Antenna measurement terminal: It is a device created so that it operates with
the same impedance when connected to the measurement equipment and when
connected to the antenna.

Burst: A period of modulated carrier less than one timeslot. The physical
content of a time slot. One burst in this description is 1 slot 0.625 ms in the
personal handy phone system.

Call control (CC): This is the layer 3 entity that performs call service control.

Frame: This is a signal interval made up of 8 TDMA - TDD slots.

Guard time: This is the no-signal time used between bursts so that the
transmission bursts do not collide with each other in adjacent slot intervals.

IA5  character: Coding recommended by ITU - T for putting
characters/numbers into a signal and sending.

Message type: This is the information element used to identity the function of
the message that is being transmitted.

Mobility management (MM): This is the layer 3 entity that performs the
location registration and authentication function.

Radio frequency transmission management (RT): This layer 3 entity controls
radio channel set up, holding, switching, etc.

Ramp time: This i1s a required transient response time for burst signal
transmission.

Relative slot number: This is the relative slot position of the radio channel.

Scramble: This is the randomization of the transmission code series by taking
the exclusive logical sum of the M series (Maximum period sequence: Largest
period series) and the code series that should be transmitted. The scramble patterns
are the same PN (10,3) for both PS transmission and CS transmission.

Slot: This is one signal interval of which 8 are provided in a 5 ms frame. They
have a length of 0.625 ms, and there are two varieties: Individual assignment slots
and common use slots.

Symbol: This corresponds to the 2 bits (5.2 us) radio interface transmission
signal.

Synchronization burst: This is the signal transmitted for establishing
synchronicity when switching channels and when setting up communication
physical slots. It includes a 32 - bit unique word.
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VOX control (Voice Operated Transmission): This is the function in which
the communicating personal station turns transmission output ON/OFF according
to the presence or absence of speech. This reduces personal station power
consumption.

3.2. Abbreviations
ADAPCM  Adaptive Differential Pulse Code Modulation

ARIB Association of Radio Industries and Businesses

CC Call Control

CS An abbreviation of Cell Station. It is the cell station.
CS-ID CS Identification

FCS Frame Check Sequence

FER Frame Error Rate

FFT Fast Fourier Transform

LCCH Logical Control Channel

PHS Personal Handyphone System

PN Pseudo-Noise

PS Personal Station. Also called personal station or sub - device
PS-1D PS Identification

R Ramp (time)

RA Rate Adaption

RCR Research & Development Center for Radio Systems
RFCD Radio Frequency Coupling Device

RLR Receive Loudness Rating

SLR Send Loudness Rating

STMR Sidetone Masking rating

TA Terminal Adapter

TCH Traffic Channel

TE Terminal Equipment

Uw Unique Word
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4. Technical requirements

TE must satisfy all technical requirements below.

4.1. General requirements
4.1.1 Radio frequency band

The radio frequency band used is the 1,900 MHz band (1893.50 MHz +
1919.600 MHz).

4.1.2 Carrier frequency spacing
The carrier frequency spacing is 300 kHz.
The carrier frequency is 1895.150 MHz or 1895.150 MHz + n x 300 kHz.

4.1.3 Communications system

It is a multiplex system that uses the multicarrier TDMA-TDD method.

4.1.4 Number of multiplexed circuits
The number of multiplexed circuits for TDMA is 4 (when using full rate codec).

Also, with the exception of during channel switching, the maximum number
of channels that can be simultaneously by a personal station is four.

4.1.5 Modulation method

The modulation method is n/4 shift QPSK modulation (quaternary phase
modulation which has been shifted by n/4 each symbol period).

Transmission side filtering is Square Root of Raised Cosine with Roll-off
factor (o) of 0.5.

4.1.6 Transmission rate

The signal transmission rate is 384 kbit/s.

4.1.7 Voice coding rate
The voice coding rate is 32 kbit/s-ADPCM (when applying full rate CODEC).

4.1.8 Frame length

The frame length is 5 msec (structure of 4 transmission slots + 4 reception slots).

4.1.9 Physical slot transmission condition

In the communications carrier, the appropriate corresponding slots are
transmitted and used only after sensing the carrier within 2 seconds after
transmission and confirming that the appropriate slot interval (called interval of
1 slot length) which can be used is idle across 4 or more frames. In the case where

63



TCN 68 - 223: 2004

the preceding burst and continuing burst exceed the prescribed interference level,
and they are present within or including the timing shown in Figures 4.1 and they
overlap the slot scheduled for use, or the existing burst overlaps with the same
timing as the slot scheduled for use, it is judged that.

Slot scheduled for use (f2) R R G
(4) .
| 16 I
-~ .
| ‘|
Existing burst (f2) Preceding | R G R | Following
burst burst
| (4) |
Units: Bit
R: Ramp bit
G: Guard bit

Figure 4.1: Carrier sensing method in PS side

In this case when the relevant channel's (called the relevant slot on the
relevant carrier) interference level is above level 1; it is decided that the relevant
channel is not available. However, only when the interference level of all channels
used by the relevant radio station exceed level 1 (when there is a channels
designation from the opposite station, called the relevant specified channel), it is
decided that channels at interference level 2 or less can be used. Therefore, only in
this case, it can be judged that channels whose interference level is level 2 or less
are available free. However, slots already used by the relevant radio station are not
objects of available slot determination.

Carrier sensing determination levels are as shown in Table 4.1.

Table 4.1: Carrier sensing levels

Level 1 26 dBuVv

Level 2 44 dBuV

4.1.10 Transmission timing and transmission jitter
(1) PS timing
a. Definition

At the antenna terminal, standard timing of the control physical slot is taken
as (5 x ky - 2.5) ms (k, is a natural number less than or equal to LCCH interval
value) after the timing of the received control physical slot.

Also at the antenna terminal, standard transmission timing of the
communication physical slot is taken as (5 x 1 — 2.5) ms (I is 1 when full rate, 2
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when half rate, 4 when quarter rate) after the timing of the received communication
physical slot. However, as for the relationship with the timing of the received
designation physical slot (it is the transmission timing in PS between the last
control or communication physical slot that contains a message that specifies the
communication physical slot to CS (abbreviated as designation physical slot) and
the relative communication physical slot at the antenna terminal), standard timing
of the transmission timing of the relative communication physical slot is (5 x kj -
2.5+ 0.625 x {absolute slot number of communication physical slot - absolute slot
number of designation physical slot}) ms (ks is a natural number) after the received
designation physical slot.

b. Requirements

PS transmission timing, in the synchronized state, is within +1 symbol of the
timing where interval accuracy of £5 ppm is added to standard timing.

Refer to Figure 4.2.
Time
(5xn)ms _
Downlink control
physical slot
(Time where time spacing
precision of +5ppm is added to

[5 x k,-2.5]ms) +1 symbol
Uplink control

physical slot
(a) Transmission timing of control physical slots
(5x1l)ms
Downlink communication
physical slot

-
%

Y

Time where time spacing
precision of *5ppm is added to
[5 x k,-2.5]ms +1 symbol

Uplink communication

physical slot (b) Transmission timing of control physical slots
Downlink Specification
physical slot

[Time where time spacing precision of *5ppm is added to {5 x k;-2.5 + 0.625
x (absolute slot number of communication physical slot - absolute slot number —‘

Relevant uplink specification of specification physical slot)}] 1 symbol
physical slot

(c) Transmission timing of relative communication physical slot with respect
to specification physical slot

(Note) Figure (a), (b) and (c) show timing at the PS antenna terminal when wave

propagation delay is not included

Figure 4.2: PS transmission timing
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(2) PS transmission jitter: PS transmission jitter is 1/8 symbol or less when PS is
detecting 16-bit UW from CS. However, if CS has transmission jitter, it is the
value minus the affected portion of CS transmission jitter.

4.2. Conditions relating to transmitter and receiver
4.2.1 Frequency bands and carrier numbers

Table 4.2. Relationship between frequency bands and carrier numbers

Carrier Numbers | Frequency bands (MHz)
251 1893.650
252 1893.950
253 1894.250
254 1894.550
255 1894.850

1 1895.150
2 1895.450
3 1895.750
4 1896.050
78 1918.250
79 1918.550
80 1918.850
81 1919.150
82 1919.450

Make sure that frequency used for control channels is the one of channel 1.

4.2.2. Transmission characteristics
4.2.2.1 Transmission power
(1) Definition
a. If there is an antenna measurement terminal: It is antenna supplied power.

b. If there isn't an antenna measurement terminal: It is antenna emission
power measured at the test site or at the RFCD (Radio - Frequency Coupling
Device) calibrated at the test site.

(2) Standards
Maximum transmission power: it is I0mW.
Output accuracy: Within + 20%, - 50%.

4.2.2.2 Transmission of calling identification code

When the calling identification code is transmitted, the signal transmitted
from the transmitter must be follows:

(1) For the personal stations, the signal is 28 bits, and for the digital cordless
telephone base stations, the signal comprises 29 bits (Refer to ARIB RCR STD-28
section 4.2.10);

66



TCN 68 - 223: 2004

(2) The signal has the established slot configuration, and transmits using

channel coding and scrambling methods.

4.2.2.3 Adjacent channel power

(1) Definition
Adjacent channel power is average power in a burst radiated with in a band of

+96 kHz centering on a frequency seperated by Af kHz from the carrier wave
frequency, in cases where it is modulated by a standard encoding test signal of the

same coding speed as the modulated signal.
(2) Standards
a. 600 kHz detuned: 800 nW or less.
b. 900 kHz detuned: 250 nW or less.

4.2.2.4 Transient response characteristics of burst transmission
Transmission burst

- 625 pis >

Control slots R [SS CAC uw CAC CRC| RG R s9
4 |2 62 32 108 16 (4)16

Communication slots R [SS|PR| UW | CRC| RG R |ss
4 1216|116 180 16 (4)16

[ e— 220 bit —————— >

— l«— 13.0us — l«—13.0 us

Upper limit of instantaneous power

{

Average power 4dB*
within burst

~\
>
>

14 dB*

.

of average power
when carrier is OFF

(80 nW)

e

) ) Lower limit of instantaneous power
Specification value i 4B L -

* The upper and lower limits of instantaneous power are the ratio of the max power and min
power with respect to average power of /4 QPSK (root roll off o = 0.5) (+2.9 dB and -11 dB)
plus margins (max +1.1 dB, min -3 dB)

Figure 4.3: Standards of transmission power time response
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(1) Definition

When burst waves modulated by the digital signal at the radio station are
ON/OFF, the burst transmission transient response characteristics is the time which
is from the starting point of the transient response accompanying the turning off of
the burst waves (refer Figure 4.4) until 80 nW is reached, or from 80 nW until the
point at the end of the transient response accompanying turning on of the burst

waves (refer Figure (4.4)).
(2) Standards

a. Time characteristics: The time characteristics standards are 13.0 ps or less.

Also the instantaneous Power is in the range of the template shown in Figure 4.3.

b. The power when off satisfies section 4.2.2.5.

I I
Control slot R|]|SS CAC Uuw CAC CRC| R G
4 2 62 32 108 16 | (4) 16
ot R||SS| PR [UW | CRC| R G
Communications slot 4 516 |16 180 16 | @) 16
1 l
Enlargement Enlargement
CRC R
Control slot R SS CAC (Last G
symbol) |(4)
iCRC R
Communications slot R SS PR i (Last G
i symbol) | (4)
\ ~L
A Interval of phase change Interval of phase change
that shows symbol SS that shows CRC last symbol

Transient response end point following burst

Transient response start point
wave on (initial phase identication point) I P pol

following burst wave off
Figure 4.4: Relationship between slot structure and burst wave on/off control
4.2.2.5 Carrier off time leakage power
(1) Definition

Carrier off time leakage power is power radiated in the relevant transmission

frequency band within the no - signal time.
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(2) Standards
It 1s 80 nW or less.

(3) The measurement is performed during communication, and the

measurement period is the non transmission slot.

4.2.2.6 Transmission spurious
(1) Definition

Transmission Spurious is the average power of spurious emission (it is
radiation of radio waves at 1 or more frequencies outside the required frequency
band, and at a level which can be reduced without affecting information
transmission. It includes harmonic emissions, subharmonic emissions, parasitic
emissions and intermodulation products, and does not include those generated in
the course of modulation for information transmission by power emission at
frequencies near the required frequencies near the required frequency band) for
each frequency supplied to the power line.

(2) Standards
a. Within band 1,893.5 MHz ~ 1,919.6 MHz): 250 nW or less.
b. Outside of band (except above): 2.5uW or less.

(3) Measurement is performed during communication, and the measurement

period is transmission slots and non - transmission slots (except within the band).

4.2.2.7 Allowed value for occupied bandwidth
(1) Definition

The occupied bandwidth is the frequency range that contains 99% of the
Transmission Power, with 0.5% of the Transmission Power above this range, and
0.5% below this range.

(2) Standards
The allowed value is 288 kHz.

4.2.2.8 Frequency stability
(1) Definition

The frequency stability is the largest deviation that can be accepted from the
assigned frequency of the frequency of the occupied bandwdth due to emissions.
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(2) Standards

Absolute accuracy: +3 x 10 or less.

4.2.2.9 Modulation accuracy
(1) Definition

It 1s the actual value of the error of the signal point vector (the square root of
the result of dividing the sum of the squares of the errors of the signal point vectors
by the number of phase identification points within the slot).

(2) Standards
Itis 12.5% or less.

4.2.2.10 Transmission rate accuracy

The absolute accuracy of the personal station and cell station is 5 x 10 or less.

4.2.2.11 Cabinet radiation
Standards
Itis 2.5 uW or less.

4.2.3 Reception characteristics

4.2.3.1 Sensitivity
(1) Definition
Sensitivity is the reception input level where the bit error rate (BER) becomes

1 x 10™ when transmitting 2556 bits or more of a signal modulated by a 511-bit-
period binary pseudo-noise series signal on TCH.

(2) Standards
Itis 16 dBuV or less.

4.2.3.2 Adjacent channel selectivity
(1) Definition

Adjacent channel selectivity is the ratio of (specified sensitivity +3dB) to (the
unwanted wave level at which the TCH BER becomes 1 x 107 due to unwanted
signals added to the wanted signal of specified sensitivity +3 dB (detuned by

Af kHz) modulated by a digital signal (binary pseudo-noise series with code length
32,767 bits)).
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(2) Standards
It 1s 50 dB or more when detuned 600 kHz.

4.2.3.3 Intermodulation performance
(1) Definition

Intermodulation characteristics are the ratio of (specified sensitivity +3 dB)
and the unwanted signal level at which the TCH bit error rate (BER) becomes
1 x 10 due to 2 unwanted signals added to the wanted signal of specified
sensitivity (16 dBuV) +3 dB and detuned by 600 kHz and 1.2 MHz.

(2) Standards
It 1s 47 dB or more.

4.2.3.4 Spurious response immunity
(1) Definition

Spurious response immunity is the ratio of (specified sensitivity (16 dBuV)
+3 dB) and the unwanted signal level at which the TCH bit error rate (BER)
becomes 1 x 10” due to unmodulated unwanted signals added to the wanted signal
of specified sensitivity (16 dBuV) +3 dB.

(2) Standards
It 1s 47 dB or more.

4.2.3.5 Conducted spurious component
(1) Definition

It is the intensity of radio waves generated from the antenna terminal under
reception conditions.

(2) Standards
It 1s 4 nW or less.

(3) Measurement is performed during standBy, and the measurement period is
the entire interval.

4.2.3.6 Cabinet radiation
Below 1 GHz it i1s 4 nW or less; and above 1 GHz it is 20 nW or less.

4.2.3.7 Receive signal strength indicator accuracy

The reception level detection values (RF level predicted values) for RF input
level of 16 dBuV + 60 dBuV (dynamic range = 44 dB) have monotonically
increasing characteristics, and absolute accuracy is +6 dB.
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The reception level detection range (RF input level 10 dBuV + 80 dBuV) and
the permitted range of RF level predicted values for that are shown in Figure 4.5.

o717 T 1T  F

(o]
o

RF level predicted value (RSSI) (dBuV)

90
RF input level (dBuV)

Figure 4.5: RF input level indicator accuracy

4.2.3.8 Bit error rate floor performance
(1) Definition
It is the input level which results in a bit error rate (BER) of 1 x 10™ when a

signal modulated by a S511-bit period binary pseudo-noiseseries signal is
transmitted by TCH.

(2) Standard: 25 dBuV or less.

4.3. Antennas

Cabinet-built-in-type antenna with gain of 4 dBi or less. However, in cases
where the effective radiated power is less than the value when the specified
antenna power is applied to an antenna of absolute gain 4 dBi, the portion by
which it is lower may be compensated by the gain of the antenna.

5. Measurement methods

It is mandatory to test the items list in part 4.1.9, 4.1.10 and 4.2 under normal
test conditions, and also, where stated, under extreme test conditions specified in
Annex A.

The terminal equipment should have guarantee documents which show its’
conformity to the requirements in part 4.1, 4.3.
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In this document, measurement methods for the case when there are antenna
measurement terminals and data input/output terminals will be showed in 5.1 and
5.2. Measurement methods where there i1s no measurement terminals will be
showed in 5.3.

The items common to each measurement method are as follows:

1. The standard coded test signal used in modulation is a binary pseudo-noise
series of code length 511 bits, and travels on information channel I (TCH) or all
slot intervals.

2. The definition of inside a burst period is at least 98 symbols from the first
symbol immediately after rising until the last symbol immediately before falling.

3. The definition of outside a burst period is at least 720 symbols from the last
symbol immediately before falling, excluding the last three symbols, to the first
symbol immediately after the next slot rises, excluding the previous three symbols.

5.1. Testing the technical requirements
5.1.1 Transmission systems
5.1.1.1 Frequency error

a. Frequency error (frequency counter method)

Pattern Equipment | Testload _ i Beatdown _ | Frequency
— > > N >
generator under test (Attenuator) circuit meter

Figure 5.1.1.1a: Frequency error (frequency counter method)

Note
- Set at test frequency and transmit. Modulate with the standard coded test signal.

- In test mode measurement and so forth, in cases where special code modulation is
possible in the traffic channel or all slot intervals, it can be measured and the offset portion can
be corrected. (Reference: If there is zero continuation, Offset is 24 kHz.)

- In test mode measurement, in cases where unmodulated carrier can be output, it can be
measured unmodulated in cases of circuit methods where the center of the modulation spectrum
is the carrier frequency.

- In test mode setting, if continuous transmission is possible, measurement in that state is
possible.

* Measurement procedures (Measure diagram is shown in Figure 5.1.1.1a)

Measure 100 individual bursts or more and find the average; that is the
measured value. In the case of continuous transmission, measure with a gate time
by which accuracy 1 order of magnitude can be obtained, better than the required
accuracy.
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* Other methods

Measurement of the reference oscillator output frequency can be substituted if
the transmitter circuit construction is one in which the reference oscillator’s
frequency accuracy is the transmitter output frequency accuracy.

b. Frequency error (phase locus method)

Pattern Equipment | Testload _ | Frequency
generator under test " | (Attenuator) | T | meter

Figure 5.1.1.1b: Frequency error (phase locus method)

(Measure diagram is shown in Figure 5.1.1.1b), Measure output frequency of
the equipment under test with the frequency meter.

5.1.1.2 Spurious emission

Pattern _ | Equipment | | Testload .| Spectrum .| Waveform
generator | | under test (Attenuator) | | analyzer ~| recorder

Figure 5.1.1.2: Spurious emission

* Measurement procedures (Measure diagram is shown in Figure 5.1.1.2)

- Detection of spurious emission: For the required band, sweep slowly and
confirm spurious frequency. Frequency band to be detected is in a band from
100 kHz to 4 GHz detuned at least =1 MHz from the transmission frequency.

- Center frequency setting: The center frequency setting of the spectrum
analyzer is aligned to the spurious frequency.

- Measurement: Make a single sweep in the time domain and measure power
distribution. When the resolution bandwidth is varied and the level varies, convert
to designated bandwidth (192 kHz) for adjacent channel leakage power.

- Data input: When the sweep is completed, the values of sample points inside
and outside the burst period are entered into the array variable of the computer.

- Antilogarithm conversion: The dBm value of the input data is converted to
the antilogarithm of the power dimension.

- Power average: The converted antilogarithm data is averaged within the
burst period of the spurious emission, and the average power is found. The sample
spacing is the reciprocal of the signal transmission rate or less.

Note: For the spectrum analyzer, sweep time is about 1 msec (one or more bursts per

sample, for examples if there are 1001 points, 5 seconds or more). Sample detection mode is
positive peak.
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5.1.1.3 Occupied bandwidth

Pattern Equipment | Testload .| Spectrum

generator under test " | (Attenuator) “| analyzer
A

Computer

Figure 5.1.13: Measurement diagram of Occupied bandwidth

* Measurement procedures (Measure diagram is shown in Figure 5.1.1.3)

- Measurement: The spectrum analyzer does a single sweep and measures the
spectrum distribution with more than or equal 400 sample points (for example
1001 sample points).

- Data input: When the sweep is completed, the values of all sample points are
entered into the computer’s array variable.

- Antilogarithm conversion: The dBm value for all data is converted to the
antilogarithm (relative value may be used) of the power dimension

- Calculation of total power: The total power of the whole sample is found
and recorded as "total power".

- Calculating lower frequency limit: Sequentially look up at the whole of
sample points from the sample with the lowest frequency to find out the first
sample point of which power is about 0.5% of "total power". That sample point is
converted to a frequency and recorded as "lower frequency limit".

- Calculating upper frequency limit: Sequentially look up at the whole of
sample points from the sample with the highest frequency to find out the first
sample point of which power is about 0.5% of "total power". That sample point is
converted to a frequency and recorded as "upper frequency limit".

- Calculating occupied bandwidth: the occupied bandwidth is found as "upper
frequency limit" - "lower frequency limit".

Note: For the spectrum analyzer, sweep time is one or more bursts per sample; if there are
1001 points, 5 seconds or more. Detection mode is positive peak.

5.1.1.4 Antenna power

Pattern Equipment | Testload _ Power
generator under test " | (Attenuator) [ T |  meter

Figure 5.1.1.4 a: Measurement diagram of antenna power (a)
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a. Diagram 5.1.1.4.a

Use a power meter which has a time constant adequately longer than the burst
and which displays the true root mean square value power. The power is measured
by the power meter. When transmitting multiple slots, divide the displayed value
by the number of transmission slots.

b. Diagram 5.1.1.4.b

- Measurement: The spectrum analyzer does a single sweep and measures the
power distribution. Sweep time is about Ims (for 1 slot transmission)

- Data input: When the sweep is completed, the values of the sample points
within the burst period are entered into the computer’s array variable.

- Antilogarithm conversion: The voltage value for the acquired data is
converted to the antilogarithm of the power dimension.

- Power averaging: The antilogarithm converted data is averaged, and this is
multiplied by (burst period: 0.583 ms ')/(frame period: 5 ms).
The sample spacing is the reciprocal of the signal transmission rate or less.

Note: *1: The time of 0.583 ms is set as the time for each 110 symbol + the preceding
symbol and subsequent symbol. For different designs, however, another value can be used.

Pattern Equipment | | Testload .| Spectrum .| Waveform
—> > >
generator under test (Attenuator) analyzer recorder

Figure 5.1.1.4 b: Measurement diagram antenna (b)

5.1.1.5 Carrier off time leakage power

_ | Spectrum
analyzer

A

Pattern ) Equipment | | Testload
generator under test | (Attenuator)

» Coupler » Computer

Overall operating
characteristics test equipment

Y

Figure 5.1.1.5: Measurement diagram of carrier offtime leakeage power

The overall operating characteristics test equipment can output to the
spectrum analyzer the gate signal corresponding to the burst period.

Measurement procedures (Measure diagram is shown in Figure 5.1.1.5)

- Detecting carrier off time leakage power: The spectrum analyzer gate
function is used so that the output in the burst period does not appear; single sweep
is done, and the indicated value is recorded for the carrier-off time leakage power.
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- Transmitter power measurement: The gate function is disabled and the
spectrum analyzer does a single sweep and measures the indication of the carrier
power.

- Carrier-off time leakage power computation: The carrier-off time leakage
power is computed from the difference between two indicated values above, based
on the measured value of the antenna power.

- Average power within burst: If one feels that measurement accuracy up
through computed carrier-off time leakage power above is insufficient due the fact
that carrier-off time leakage power is burst-shaped, etc., measure the average
power within the burst (Indicates the period of the of leakage power burst) with the
spectrum analyzer set in the same way as in Section 5.1.1.2 Spurious emission.
However, the period to be measured is outside of the transmission burst period.

Note: For the spectrum analyzer, sweep time is one or more bursts per sample; if there are

1001 points, 5 seconds or more. Detection mode is positive peak. Video gate: the gate timing is
adjusted so that the output in the burst period does not appear.

5.1.1.6 Transient response characteristics of burst transmission

Pattern Equipment | | Testload _ _ | Spectrum .| Waveform
— » Coupler > >
generator under test (Attenuator) analyzer recorder

A A

_| Overall operating
characteristics
test equipment

Figure 5.1.1.6: Measurement diagram of transient characteristics
of burst transmission

The video output signal is taken by the waveform recorder. Sweep trigger of
the video output signal is external trigger that can be combined with delay sweep,
and sweep time is about 30 us. The overall operating characteristics test equipment
can output a trigger signal corresponding to the transmission burst timing.

Measurement procedures (Measurement diagram is shown in Figure 5.1.1.6):
The spectrum analyzer video output signal is measured by the waveform recorder.

5.1.1.7 Modulation accuracy
a. Definition

If 1deal transmitter output passes through an ideal root roll-off reception filter
and is sampled at ideal points with one symbol spacing, since interference between
codes does not occur, modulation sequence values can be defined by the following
equation.
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S(k) = S(k - 1) exp[(m/4 + B(k))* 1/2]

Here, the following table shows B(k) =0, 1, 2, 3.
Xk Yk B(k)
0

0 0
0 1 1
1 1 2
1 0 3

Xk and Yk indicate two pieces of data that have been converted by serial-
parallel conversion from a binary data series. On the other hand for actual
transmitted signals, interference between code occurs. The modulated accuracy is
defined by measuring this error.

b. Modulation accuracy definition formula

When transmission is done with actual transmitters and passes through an
ideal reception filter, if Z(k) is the signal obtained at instant k with 1-symbol
spacing, we can show the following using S(k).

Z(k) = [Co+ Ci*{S(k) + E(k)} ]*W*
Here:

W = "% Amplitude change of dr [neper/symbol] and frequency offset
that corresponds to phase rotation of da [rad/symbol];

Co: Fixed zero offset signifying imbalance in quaternary
modulators;
Ci: Complex constant signifying transmitter’s optional phase and

output power
E(k): Residual vector error of sample S (k).

The sum of the squares of the vector errors is the following equation.

Max Max

S -

2
([ZKOW™ - C,/C,} - S(K))
k=Min
Co, C;, W are selected in order to make this equation smallest, and are used to

compute the vector error in relation to each symbol. The symbol timing position of
the reception output is also selected to minimize the vector error.

The channel (individual assignment) Max and Min can be given by:
Min = 2 (vector immediately after ramp-up);

Max = 112 (vector immediately before ramp-down).
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The r.m.s. value for vector error is calculated as the square root of the result
of dividing the sum of the second power of the vector error by the number of phase
identification points in a slot (111).

The r.m.s. value of this vector error is defined as the modulation accuracy.

c. Measurement procedures (Measurement diagram is shown in Figure 5.1.1.7)

Pattern Equipment Test load Modulation accuracy

- o

generator under test (Attenuator) " | measurement apparatus

Figure 5.1.1.7: Measurement diagram of modulation accuracy

The modulation accuracy measurement equipment has a reception root roll-
off filter function, and it can measure the r.m.s. difference between the transmitted
signal and the ideal signal.

- Measure difference between actual transmission wave and ideal vector
convergence point in signal space.

- Add the square of the vector errors for each point obtained in a. above;
divide it by the number of phase identification points within a slot; find the square
root of this.

5.1.1.8 Adjacent channel leakage power

Pattern _ | Equipment | | Testload _ | Spectrum
generator | | undertest [ | (Attenuator) ~| analyzer
A

Computer

Figure 5.1.1.8: Measurement of Adjacent channel leakage power

* Measurement procedures (Measurement diagram is shown in Figure 5.1.1.8)

- Step 1: Set the center frequency of the spectrum analyzer to the carrier
frequency.

- Step 2: After sweeping is finished, enter all sample points into the array
variable of the computer.

- Step 3. For all samples, convert the dBm value into the antilogarithm of the
power dimension (relative value may be used).

- Step 4: Determine the power sum of all samples in specified bandwidth, and
record total power (Pc).

- Step 5: Measurement of upper adjacent channel power (Pu)

Set the center frequency of the spectrum analyzer to the frequency set in Step

1 + Af kHz (specified detuned frequency), and repeat Step 2 to Step 4. The sum is
referred to as Pu.
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- Step 6: Measurement of lower adjacent channel power (Pl): Set the center
frequency of the spectrum analyzer to the frequency set in Step I - Af kHz (specified
detuned frequency), and repeat Step 2 to Step 4. The sum is referred to as Pl.

- Step 7: Presentation of results: Upper adjacent channel power ratio is 10 log
(Pc/Pu). Lower adjacent channel power ratio is 10 log (Pc/Pl). Subtract the above
calculated value - 9 dB from the measured value of antenna power (dBm), and use
this as the dBm measured value of each adjacent channel power. For measured

values, these values can be converted to nW units.

- Step 8: For specification in which Af varies, repeat Step 5. and Step 6. while
varying Af.

5.1.1.9 Cabinet radiation

Pattern _ | Equipment > Test load Test site
generator under test (Attenuator)
Measurement
antenna
- Reference antenna
Standard signal | (/2 dipole) Spectrum
generator (SG) analyzer

Figure 5.1.1.9: Measurement diagram for Cabinet radiation

Note:
Measurement equipment conditions, etc.
- The equipment under test terminates the antenna terminal with a test load.

- Perform in a anechoic chamber with measurement distance 3 m or at an open area test site
where ground-reflected waves are suppressed, and use a directional antenna for the measurement
antenna. To suppress ground-reflected wave, install radio wave absorbers or a radio wave curtain
on the ground at the measurement mid-point. The equipment under test should be set as high as
possible.

- If one side of the equipment under test exceeds 60 cm, the measurement distance must be
at least 5 times that. If the measurement frequency is less than 100 MHz, perform at an open area
test site with measurement distance of 30 m.

- If using an RFCD: Radio-Frequency Coupling Device, calibrate coupling for each
frequency measured, using the same model of the equipment, at the above mentioned test site.

- The reference antenna for replacement is a A/2 dipole, and the measuring frequency range
is 25 MHz + 4 GHz.

- In the case where the detected radiation is burst-shaped, add conditions and procedures
that conform to "spurious emission".
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* Measurement procedures (Measurement diagram is shown in Figure
5.1.1.9)

- Step I: Install the equipment under test on a turn table, and for the band of
specified frequency, confirm the radiation of a spectrum.

- Step 2: Among those checked above, the spectrum analyzer is tuned to one
frequency component.

- Step 3: The measurement antenna is vertically or horizontally polarized as
inferred from the structure of the equipment under test.

- Step 4: The turn table is rotated, and set to the maximum indication angle of
radiation (average power within burst period).

- Step 5: The measurement antenna is again raised and lowered, and set to the
maximum indication.

- Step 6: The equipment is rotated on the vertical plane that contains the
measurement antenna, and it is set at the angle of the maximum indication.

- Step 7: By varying the measurement antenna polarization, it is confirmed
that it conforms to Step 3. If different, Step 4, 5 or 6 is repeated as needed at the
polarity in the different directions, and the frequency, maximum indication, each
angles and measurement antenna and polarity are recorded.

- Step 8: The Steps 2—7 above are carried out for all the spectrum frequencies
found in Step 1.

- Step 9: The equipment under test is replaced with the reference antenna.

- Step 10: The reference antenna is tuned as needed to the frequency of the
spectrum measured in Step 7 above.

- Step 11: The reference antenna and the measurement antenna are both
polarized in the way when measured in Step 7 above.

- Step 12: The measurement antenna is raised and lowered, and the output
level of the SG is adjusted so that the largest maximum indication of the spectrum
analyzer matches the maximum value above found in Step 7. The SG output level
and the measurement antenna height at this time are both recorded.

- Step 13: Steps 10 - 13 are repeated for all frequency components measured.

- Step 14: Exchange the measurement antenna as necessary, and repeat until
measurement of 25 MHz — 4 GHz is finished.

* Presentation of results

The cabinet radiation is reference antenna gain and SG/reference antenna
cable loss correction added to the SG output level found in the measurements in
Step 1 to 14.
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5.1.1.10 Signal transmission rate (clock frequency error)

Pattern Equipment Test
generator under test load

Figure 5.1.1.10: Measurement diagram for signal transmission rate
(clock frequency error)

* Measurement procedures (Measurement diagram is shown in Figure
5.1.1.10)

The clock frequency of the equipment under test is measured.

Calculate the error with respect to the nominal value of the measured value
determined above.

Note:

- The frequency resolution of frequency meter should be smaller than one tenth of the
transmission rate specification (clock frequency error). If the clock is a burst output, a frequency
counter is used that can measure the burst clock frequency.

- The EUT should be set in a state where the direct communication between personal
stations are possible or transmission test mode are possible.

- If a reference clock source of a frequency synthesizer that generates a transmission carrier
1s used as the transmission clock source, the error measured in section 5.1.1.1 can be used.

- If the clock output from the equipment under test is other than 384 kHz and the clock
source is shared, the measured frequency error can be used.

5.1.1.11 Transmission timing

Overall operating

Pattern —> Equipment | | Testload <+»| Coupler 4| characteristics test

generator undertest [ | (Attenuator)

equipment
A '
QPSK Downlink UW Frequency/time
demodulator ” detector > countgr or digital
oscilloscope
Uplink UW
- detector

Figure 5.1.1.11a: Measurement system diagram for Transmission timing a

a. Measurement diagram 5.1.1.11.a
Note:
+ Measurement equipment conditions:

- The overall operating characteristics equipment performs control sequences such as call
origination with the equipment under test (cell station or personal station).
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- The QPSK demodulator can demodulate the specified burst signal.

- The uplink and downlink UW (unique word) detectors each have a clock synchronization
circuit and UW detection circuit, and by narrowly dividing the timing detection, the required
detection accuracy is obtained. If necessary, UW detection output of uplink or downlink only is
possible.

- The digital oscilloscope can perform delay sweep, and its time axis resolution is
sufficiently fine, and is calibrated by a high-stability oscillator.

+ Equipment under test is set to the test frequency, and transmit. It is in communication
state with the overall operating characteristics test equipment.

* Measurement procedures:

- The downlink UW detector and uplink UW detector are operated, and the
detected output pulse spacing is measured.

- It is measured multiple times, and the averaged value is taken as the
transmission timing, and the jitter is the maximum deviation from this average.

- The measured values in time units are converted to number of symbols.

b) Measurement system diagram 5.1.1.11 b

e I G OO DO s O o)
generator under test (Attenuator) " pler <= -
equipment
Y
Spectrum _ Digital
analyzer ~| oscilloscope

Figure 5.1.1.11b: Measurement system diagram b

* Measurement procedures

Using the delayed sweep of the digital oscilloscope, measure the spacing of
the same point of the envelope line having a specific pattern. Measure several
times, and take the averaged value as transmission timing. The jitter is the
maximum deviation from the average value. The measured value of time units is
converted to number of symbols.

Note: The output signal of overall operating characteristic test equipment is lower than that
of the equipment under test, and the signal of equipment under test can easily be distinguished
it's self on the screen of a digital oscilloscope. This equipment can also has trigger signal output
that correspond to it's transmission timing.

5.1.2 Reception system

Here, facts common to the measurement items that accompany error rate
measurement are described.
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* Measurement system diagram (figure 5.1.2)

Pattern »| Radio frequency » | Equipment .| Biterror

generator signal generator under test meter

Figure 5.1.2: Measurement system diagram for error rate

* Measurement equipment conditions, etc.
- Radio-frequency signal generator
+ Frequency of the specified frequency band
+ Frequency accuracy: Within + 1 x 107
+ Modulation accuracy: Within r.m.s. vector error 3% (recommended value)
+ Adjacent channel leakage power:

+600 kHz detuned at least 80 dB below carrier power (recommended
value)

+900 kHz detuned at least 80 dB below carrier power (recommended
value)

+ Level calibration: In the state where a continuous carrier wave is
modulated by repetition of a standard coded test signal, it is performed
with a power meter. Output level of overall operating characteristics test
equipment is the same.

+ Undesired signal timing: Transmitted at least across entire burst period of
the desired signal.
- Pattern generator:
+ Clock frequency: 384 kHz;
+ Clock frequency accuracy: Within +1 x 10°;

+ Generated pattern: The standard coded test signal that is transmitted by
the information channel I (TCH) (binary pseudo-noise series of code
length 511 bits conforming to ITU-T O.153) is generated continuously.
Further, other patterns needed in communications to parts of the traffic
channel other than the I (TCH) are generated.

* Measurement procedures

-The radio-frequency signal generator repeatedly sends the communication
physical slot burst following the pattern input from the pattern generator.

-The equipment under test is put into reception mode at the test
communication frequency, and the information channel I (TCH) of the
demodulated data is supplied to the bit error meter.

84



TCN 68 - 223: 2004

- The bit error meter accumulates bit sequence from the information channel I
(TCH) and measures the error rate for 2556 bits or more.

5.1.2.1 Sensitivity

Power
J meter
- Matching/
Pattern > IT\"adlo frequency »| combining Equipment Bit error
generator signal generator network o> under test > meter

Fig 5.1.2.1: Measurement system diagram for Sensitivity

Measurement procedures (Measurement diagram is shown in Figure 5.1.2.1)
- The radio frequency signal generator is to be tuned to the test frequency.

- The radio frequency signal generator transmits bursts. The signal level is set
at the standard sensitivity level. And the switch is changed, signal is supplied to
equipment under test.

- The bit error meter accumulates bit sequence from the information channel I
(TCH) and measures the error rate for 2556 bits or more.

5.1.2.2 Adjacent channel selectivity

Power
meter
Pattern Radio frequency -
generator »| signal generator > Matching/ - -
1 1 combining network o | Equipment | | Biterror
7y under test meter
Pattern Radio frequency
generator [ | signal generator
2 2

Figure 5.1.2.2: Measurement system diagram for Adjacent channel selectivity

a. Measurement equipment conditions: Radio frequency signal generator and
Pattern generator 1 is refered to Error rate measurement. Pattern generator 2: Clock
frequency 384 kHz Clock frequency accuracy within +1 x 10°.

Generated pattern Digital signals (binary pseudo-noise series of code length
32,767 bits conforming to ITU-T O.151) are continuously generated.

b. Measurement procedures (Measurement diagram is shown in Figure 5.1.2.2)
- The radio frequency signal generator 1 is to be tuned to the test frequency.

- The radio frequency signal generator 2 is to be tuned to the frequency of the
adjacent channel.
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- Radio frequency signal generator 1 does burst transmission. The signal level
is set to the value at which the specified sensitivity level + 3 dB is obtained.

- Radio frequency generator 2 does continuous or burst transmission. The
signal level is set at the value which produces

[(specified sensitivity level + 3 dB) + (adjacent channel selectivity specified
value) dB] dBuV.

- The bit error meter accumulates bit sequence from the information channel I
(TCH) and measures the error rate for 2556 bits or more.

5.1.2.3 Intermodulation characteristics

Radio frequency
signal generator Power

2
 J meter
Patt Radio frequency Matching/ J
attern »| signal generator »| combining

generator | Equipment Bit error
1 network under test meter

Radio frequency
signal generator
3

Figure 5.1.2.3: Measurement system diagram for Intermodulation characteristics

* Measurement procedures (Measurement diagram is shown in Figure 5.1.2.3)
- The radio frequency signal generator 1 is to be tuned to the test frequency.

- The radio frequency signal generator 2 is to be tuned to test frequency
+600 kHz and the radio frequency signal generator 3 is to be tuned to test
frequency £1200 kHz.

- Radio frequency signal generator 1 does burst transmission. The signal level
is set at the value which produces the specified sensitivity level +3 dB.

- Radio frequency signal generators 2 and 3 do continuous or burst
transmission, and are not modulated. The signal levels of radio frequency
generators 2 and 3 are set at the value which produces [(specified sensitivity level

+3 dB) + (intermodulation characteristics specified value)] dBuV.
- And the switch is changed, signal is supplied to equipment under test.

- The bit error meter accumulates bit sequence from the information channel I
(TCH) and measures the error rate for 2556 bits or more.
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5.1.2.4 Spurious response immunity
Measurement procedures (Measurement diagram is shown in Figure 5.1.2.4)
- The radio frequency signal generator 1 is to be tuned to the test frequency.

- The radio frequency signal generator 2 is to be tuned to the spurious
frequency.

- Radio frequency generator 1 does burst transmission. The signal level is set
at the value which produces the specified sensitivity level + 3 dB.

Power
meter
Pattern Radio frequency x?r:%t:r:r:r?é
generator | signal generator [ network Equipment | Biterror
1 under test | meter

ﬁu

Radio frequency
signal generator
2

Figure 5.1.2.4: Measurement system diagram for spurious response immunity
- Radio frequency signal generator 2 does continuous or burst transmission,
and is not modulated. Also, the signal level is set at the value which produces

[(specified sensitivity level + 3 dB) + (spurious response immunity specified
value) dB] dBuV.

- The bit error meter accumulates bit sequence from the information channel I
(TCH) and measures the error rate for 2556 bits or more.

5.1.2.5 Conducted spurious component:

Equipment | || Test load .| Spectrum
under test (Attenuator) analyzer

Figure 5.1.2.5: Measurement system diagram for spurious components

* Measurement procedures (Measurement diagram is shown in Figure 5.1.2.5)

- Confirm the EUT in standby receiving mode and able to receive test
frequency.

- With the spectrum analyzer, confirm spurious components in the specified
frequency band.

- Set the spectrum analyzer’s central frequency to the frequency checked
above, and measure the level of that spurious components.
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5.1.2.6 Cabinet radiation

Set the equipment under test to the test frequency, put in reception state, and
use the same measurement methods as section 5.1.1.9.

5.1.2.7 Carrier sensing (slot transmission conditions)
a. Equipment conditions

- The overall operating characteristics test equipment has a function that
assign any communication physical slot to the equipment under test in access
timing. Also, it provides a slot timing signal to the pattern generator and radio-
frequency signal generator.

- The radio-frequency signal generator supplies a signal modulated by the
signal from the pattern generator to the overall operating characteristics test
equipment-side transmission slot of the communication carrier assigned by the
overall operating characteristics test equipment. The overall operating
characteristics test equipment and equipment under test are set up while
considering the required C/I etc. so that call originating and terminating procedure
can be performed.

- The overall operating characteristics test equipment transmits carriers of the
level specified in measurement procedures in all communications carriers, except

for one certain frequency.

Overall operating
characteristics test

equipment
Power
+ meter
Y \
Pattern »| Radio frequency | Matchirjg/ . :
generator signal generator combining o—p| EQuipment
network under test

Figure 5.1.2.7: Measurement diagram for carrier sensing

b. Measurement procedures (Measurement diagram is shown in Figure 5.1.2.7)

- Using the overall operating characteristics test equipment, the carrier level is
set to 45 dBuV, and progress a call processing sequence with PS under test using a
signal of a higher level than this, and it confirms that the communications phase is
established at the aforementioned certain frequency.

- Then, transmit a 45 dBuV signal of the timing specified in section 4.1.10 at the
aforementioned certain frequency synchronized to the overall operating
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characteristics test equipment by the radio-frequency signal generator. It confirms
that the communications phase is not established even if the calling operation is
performed from PS under test.

5.1.2.8 Received signal strength indicator accuracy
a. Method by area information and standby zone holding function

* Measurement procedures (Measurement diagram is shown in Figure 5.1.2.8a)

Equipment [ _ | Testload [g .| Spectrum
under test (Attenuator) analyzer

Firgure 5.1.2.8 a: Measurement Diagram for Received signal strength indicator

accuracy (Method by area information and standby zone holding function)

- Step 1: Set the standby zone holding level of the overall operating
characteristics test equipment to the appointed value, and set the standby zone
selection level sufficiently higher than that value. Activate the equipment under
test under sufficient high input level.

- Step 2: Confirm that the equipment under test has performed location
registration. (Operate if manual operation is required.)

- Step 3. After setting the input level from the overall operating characteristics
test equipment to the equipment under test at 7 dB (upper allowance + 1 dB) lower
than the aforementioned appointed value, confirm the equipment under test
displays the out-of -service-area or does not progress the control sequence even if
the outgoing call procedure is performed.

- Step 4: Change the paging area number of the overall operating
characteristics test equipment, and after sufficiently increasing the input level to
the equipment under test, confirm that the equipment under test performs location

registration.

- Step 5. After setting the input level from the overall operating characteristics
test equipment to the equipment under test at 7 dB (| lower allowance - 1 dB |)
higher than the appointed value, confirm the equipment under test displays the in-
service-area or does progress the control sequence and the communication phase is
established with the outgoing call procedure.

- Step 6: If necessary, set the standby zone holding level to another value, and
repeat Steps 1-5.
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b. Method by which reception level value is displayed on display or provided

display equipment:
cge\algitli;igﬁ(r;ntgit <] Testload | | Equipment [ Display
(Attenuator) under test device

equipment

Firgure 5.1.2.8 b: Measurement Diagram for Received signal strength indicator
accuracy (Method by which reception level value is displayed on display or
provided display equipment)

* Measurement procedures (Measurement diagram is shown in Figure 5.1.2.8b):

- Step 1. Equipment under test is set in standby state.

- Step 2: Progress the outgoing call or incoming call control sequence
between the overall operating characteristics test equipment and the equipment

under test, and establish the communications phase.

- Step 3: The input level from the overall operating characteristics test
equipment to the equipment under test is set to the value required in measurement,
and the display of the display equipment or the equipment under test is read out as

the measured value.

- Step 4: 1f necessary, the input level to the equipment under test is set to

another value, and Steps 2-3 are repeated.

- Step 5. Absolutely accuracy is calculated from the measured value of Step 3.

5.1.2.9 Bit error rate floor characteristics
Measure with the similar procedure to 5.1.2.1 sensitivity. However, the signal

level is the bit error rate floor characteristics specified value, and the number of
bits transmitted is at least 2556 x 10°.

5.2. Measurement methods in case of no measurement terminal

In equipments where there is no antenna measurement terminal and no data
input/output terminal, a loop-back path should be able to form between voice
CODEC and channel CODEC as shown in Figure 5.2, and by keyboard operations
or reception signal commands, it can be set. The loopback should be performed for
the information channel I (TCH).
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CH. CODER Voice Coder —@

Tx

A

Rx »| CH. DECODER Voice Decoder

:

Figure 5.2: Measurement system diagram

5.2.1 Transmission system
5.2.1.1 Frequency error

a. In case of no transmission data input terminal

A is a circulator or resistive coupler
1 2
Attenuator [«—» A - » Attenuator > Frequency
meter
A
3
Equipment Radio frequency | Pattern
under test signal generator | generator

Figure 5.2.1.1: Measurement system diagram in case of no transmission
data input terminal

Note:

- The attenuators connected to each terminal of A are set as required for circuit impedance
stabilization.

- The measurement system of terminal 2 of A conforms to the case where there are
measurement terminals. The system of terminal 3 conforms to the reception system measurement
where there are measurement terminals.

- Provides reception input of the degree where almost no errors occur in the reception
output of the equipment under test. This level is such that leakage to the terminal 2 of A can be
ignored in frequency measurement.

- In the case of a equipment under test that can supply an unmodulated carrier which is the
center of the modulated spectrum, the frequency meter can be connected directly to the output of
the RFCD.

* Measurement procedures (Measurement diagram is shown in Figure 5.2.1.1)

- Set to the loop-back test mode, and transmit at test frequency. If the above
unmodulated carrier can be supplied, transmit without modulation.

- Measure the output frequency of the equipment under test in the same way
as 5.1.1.1.
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b. In case of having data input terminals

The same as (a) is preferable, but the standard coded test signal is supplied
from the transmission data input terminal, and the RFCD output or the coupled
antenna output can be measured in the same way as when there is a measurement
terminal.

Note: Both of RFCD and antenna coupling method can be used where using of RFCD or
the antenna coupling method are described except otherwise mentioned. However, if no coupling

change during the measurement is required, this must be guaranteed. Similarly in the items
below.

5.2.1.2 Spurious emission
a. Measurement of effective radiated power

Using the same test site as measurement of cabinet radiation, or an RFCD
whose coupling co-efficient is calibrated for each frequency measured using the
same model of device at this test site, other measurement conditions are the same
as where there is an antenna measurement terminal. The method of providing a
loop-back test mode reception signal is the same as 5.2.1.1a. In case of having the
data input terminals, it is desirable to use the same manner mentioned above.
However, the standard coded test signal can be supplied using urethane carbon
impregnated high resistance lines which were confirmed not to affect the
peripheral electric field.

b. Presentation of results

Effective radiated power is calculated by dividing the prior measured value by
the real value of relative gain of the antenna. In this case, antenna relative gain is
the ratio of the gain which results in the maximum within a 360° 3-dimensional
angle of the equipment antenna at the transmission frequency, and the gain in the
axial perpendicular direction of the half-wavelength no-loss dipole, and the stated
value or the measured value is used for this relative gain.

5.2.1.3 Occupied bandwidth

Similar to 5.2.1.1 but the standard coded test signal is supplied by antenna
coupling and loop-back test mode, and other measurement conditions are the same
way as 5.1.3. The case where a transmission data input terminal is used also
conforms to section 5.2.1.1.

5.2.1.4 Antenna power
Similar to 5.2.1.2.
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5.2.1.5 Carrier off time leakage power

Similar to 5.2.1.3 however, confirm that coupling co-efficient variation
between measurement frequencies can be ignored.

5.2.1.6 Transient response characteristics of burst transmission
Similar to 5.2.1.3.

5.2.1.7 Modulation accuracy
Similar to 5.2.1.3.

5.2.1.8 Adjacent channel leakage power
Similar to 5.2.1.5.

5.2.1.9 Cabinet radiation

Since the antenna is always connected, it is included in the measurement of
spurious emission in 5.2.1.2.

5.2.1.10 Signal transmission rate
Similar to 5.2.1.3.

5.2.1.11 Transmission timing

The equipment under test is installed inside the RFCD, and the RFCD
terminal i1s treated in conformance with an antenna measurement terminal, and
measurement should be performed by the same method as the case where there are
measurement terminals.

5.2.2 Reception system

5.2.2.1 Sensitivity (test site measurement)

Bit error Reference
meter receiver
Equipment \r Radio frequency | _ Pattern
under test signal generator | generator
B
A Selective
voltmeter

Figure 5.2.2.1.a: Measurement Diagram for Sensitivity (test site measurement)
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Note
- Test site conditions are the same as cabinet radiation (section 5.1.1.9).

- A is substituted for the equipment under test, and the electric field strength of that
position is measured. The antenna is a half-wavelength dipole antenna.

- The B system is one used for reception system measurement connected to an antenna

terminal of the equipment under test where there are measurement terminals.

- The reference receiver receives the waves of the equipment under test, and supplies to the
bit error meter that demodulated data that conforms to the signal output to the reception data
output terminal of the equipment under test in the case where there are measurement terminals.
The waves of the equipment under test can be received nearly error-free, and the reference
receiver is to be about 3 m from the equipment under test and 4.2 m from the measurement
antenna of B in order not to affect other measurement systems.

* Measurement procedures (Measurement diagram is shown in Figure 5.2.2.1.a)

- Set Equipment under test to loop-back test mode, and transmit the test
frequency. In case of having the data output terminals, it is desirable to use the
same manner mentioned above. However, the measurement may be carried out
with the output terminals being connected to the underground bit error meter by a
cord which is hung down just under the equipment. The equipment preassigned
surface is to be aligned with the direction of the incoming radio waves.

- Transmit from B, and using A, set the electric field strength of the
installation location of the equipment under test to the following value E
(dBuV/m).

300

E = Sensitivit ified value (dBpV) — 20 log————
ensitivity specified value (dBuV) o8 nf (MHz)

(dBm) — antenna

relative gain (dBd).

- Move on A, set the equipment under test at the location and activate it. The
radio waves from the equipment are received by the reference receiver, and

measure error rate using the bit error meter.

- Accumulate the bit sequence of the information channel I (TCH) from B,

and measure the error rate for 2556 bits or more.

5.2.2.2 Sensitivity (RFCD measurement)

a. When there is no data output terminal
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A is a circulator or resistive coupler

1 2 ;
Attenuator [w—»{ A »| Attenuator [—» Refergnce > Bit error
receiver meter
A
3
B
Radio frequency | Pattern
Equipment signal generator | generator
under test

Figure 5.2.2.1.b: Measurement diagram when there is no data output terminal

Note:

- The attenuators connected to each terminal of A are set as required for circuit impedance
stabilization and for level adjustment of the two signal systems.

- The measurement system B conforms to the case where there are measurement terminals.

- The reference receiver receives radio-frequency signals of the test frequency, and
supplies to the bit error meter the demodulated data that conforms to the signal output to the
reception data output terminal of the equipment under test in the case where there are

measurement terminals.

- The RFCD has coupling of about 20 dB, and has little effect on the operation of the
equipment under test, and is calibrated at the measured frequency using the same equipment in
the same test site as in measurement of cabinet radiation (5.1.1.9).

- Input from the equipment under test to the reference receiver is to the degree that there
are almost no errors. Output of the radio-frequency signal generator to the equipment under test
to be the sensitivity measurement level, and is a level such that there is almost no effect on the

aforementioned output to the reference receiver.
* Measurement procedures (Measurement diagram is shown in Figure 5.2.2.1.b)

- Set to loop-back test mode, and transmit at test frequency. The equipment

under test is aligned to the appointed way of holding and position.
- Conforms to procedure for the case where there are measurement terminals.
b. Where there are reception data output terminals

It is desirable to do the same as (a), however, extending the reception output
cord through the RFCD so as not to affect the degree of coupling, and it can be
measured in the same way as where there are measurement terminals. In this case

as well, the requirement for RFCD should be the same as in (a).
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5.2.2.3 Adjacent channel selectivity

In cases where there either are or are not the data output terminals, it should
be performed based on the case where there are measurement terminals and section
5.2.2.2.a. or b using an RFCD.

5.2.2.4 Intermodulation performance

Similar to 5.2.2.3.

5.2.2.5 Spurious response immunity
a. Test site measurement

- The test site has the same conditions as the sensitivity measurement. Electric
field setting and loop-back measurement are also the same.

- The undesired signal system is the same as for the measurement terminal.
The undesired signal strength is set such that the electric field strength ratio is the
specified value of the spurious response immunity.

b. RFCD measurement

- The RFCD has the same conditions as the sensitivity measurement, and
calibrated with the same equipment for each measurement frequency.

- The undesired signal system is the same as for the measurement terminal.
The undesired signal strength is set such that the electric field strength ratio is the
specified value of spurious response immunity.

5.2.2.6 Conducted spurious components

Since the antenna is always connected, measurement is impossible.

5.2.2.7 Cabinet radiation

Since the antenna is always connected, this measurement includes the
radiation of the conducted spurious components. The measurement method is
based on transmission cabinet radiation (section 5.1.1.9).

5.2.2.8 Carrier sensing (slot transmission conditions)
a. Test site measurement

- The test site has the same conditions as the sensitivity measurement. Electric
field setting is performed in the same way as the input voltage for which
measurement is required, instead of sensitivity specification.
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- The measurement system structure is a structure where the radio waves pass
through the same structure as in the case where there are measurement terminals,
and it is measured by the same method.

b. RFCD measurement
- The RFCD has the same conditions as the sensitivity measurement.

- The equipment under test is installed inside the RFCD, and the RFCD
terminal is treated in conformance with the antenna measurement terminal, and
measurement is performed by the same method as the case where there are
measurement terminals.

5.2.2.9 Received signal strength indicator accuracy
a. Test site measurement

- The test site has the same conditions as the sensitivity measurement. Electric
field setting is performed in the same way as the input voltage for which
measurement is required, instead of sensitivity specification.

- The measurement system structure is a structure where the radio waves pass
through the same structure as in the case where there are measurement terminals,
and it is measured by the same method. If a display equipment is used, in order to
minimize the effect of its connection on the measurement electric field, it is to be
much smaller than the equipment under test, and connection lines other than to the
equipment under test are to be unnecessary. Connection should be performed at a
short distance, and is affixed where the effect on the equipment under test is small.

b. RFCD measurement
- The RFCD has the same conditions as the sensitivity measurement.

- The equipment under test is installed inside the RFCD, and the RFCD
terminal 1s treated in conformance with an antenna measurement terminal, and
measurement is performed by the same method as the case where there are
measurement terminals.

If a display equipment is used, in order to minimize the effect of its
connection on the measurement electric field, it is to be much smaller than the
equipment under test, and connection lines other than to the equipment under test
are to be unnecessary. Connection is performed at a short distance, and is affixed
where the effect on the equipment under test is small.

5.2.2.10 Bit error rate floor characteristics (test site measurement)

Measure with the similar procedure to 5.2.2.1 sensitivity (test site
measurement).

However, the signal level is the value of the bit error rate floor characteristics
specification, and the number of bits transmitted is at least 2556 x 10°.
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5.2.2.11 Bit error rate floor characteristics (RFCD measurement)

Measure with the similar procedure to 5.2.2.2 sensitivity (RFCD
measurement).

However, the signal level is the value of the bit error rate floor characteristics
specification, and the number of bits transmitted is at least 2556 x 10°.

5.3. Method for other test items
5.3.1 Transmission of Calling Identification Code

A
i Dummy load External
Equipment Y Distributor Attenuator testing
under test (attenuator) osting

Spectrum
analyzer
B
External -
. Dummy load Equipment
testing (attenuator)
device under test

Figure 5.3.1: Measuring system block diagram for transmission
of calling identification code

Note: Conditions before testing done
- Attenuation of the attenuator connected to equipment under test shall be about 30 dB.

- In the case of the measuring system diagram A, adjust two attenuators so that the
spectrum analyzer can separate signals from the equipment under test and external testing
device.

- Set the spectrum analyzer as follows:

Center frequency : Specific frequency of control channel
Frequency sweep width :0 Hz

Resolution bandwidth : About 300 kHz

Video bandwidth : About the same as for resolution bandwidth
Y-axis scale : 10 dB/Div

Input attenuator :20dB

Input reference level : +10 dBm

- External testing device shall be the device that can be connected to equipment under test
and can transmit the prescribed calling code. An opposite equipment communicable with the
equipment under test may be used as a substitute.
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- Equipment under Test is set as follow:
+ Place it in a normal operating (standby) state.

+ Arrange the calling name storage device (ROM) ready for switching from a state
having no storage of calling name (or equivalent state) to a state having the storage
of call name.

* Measuring Operation Procedures (use diagram in figure 5.3.1)

- Call name storage device: By connecting the equipment under test
according to the system block diagram A, conduct the following tests:

+ Make an outgoing or incoming call operation in a state having no call
name storage and check that the equipment does not emit radio waves.

+ Have the call name stored in the equipment.

+ If the decoder is installed with the external testing device, make an
outgoing call operation and read with the external testing device the call
name decoded.

+ If the decoder is not installed with the external testing device, check that
the equipment makes normal transmission under ordinary conditions.

- Identification device: By connecting the equipment under test according to
the system block diagram B, conduct the following tests:

+ Transmit the prescribed call name from the external testing device.

+ Check that the equipment under test has received and detected the
transmitted call name.

- Presentation of results
+ Indicate the radio wave transmission and detection with Good or No Good.

+ Indicate the results on the content of call name if necessary.

5.3.2 Test for the Control Channel

Spectrum
analyzer

External
testing
device

Equipment Dummy load Coupler and Variable
under test (attenuator) distributor attenuator

Multichannel
signal
generator

Figure 5.3.2: Measuring system block diagram for control channel
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Note: Conditions before testing done

- The multichannel signal generator generates continuously all carriers without modulation
except the specified two frequencies for control (e.g: 1895,150 MHz) and the specified
frequency for communication.

- The external testing device has functions of circuit connection with the equipment under
test at the specified control channels and confirmation of outgoing/incoming call operations. An
opposite equipment communicable with the equipment under test may be used as the substitute
of it.

- Set the spectrum analyzer as follows:

Center frequency : Center frequency of the prescribed bandwidth
Frequency sweep width : Prescribed bandwidth (e.g : 24 MHz)
Resolution bandwidth : About 10 kHz

Video bandwidth : About the same as for resolution bandwidth
Y-axis scale : 10 dB/Div

Input attenuator :20dB

Input reference level : +10 dBm

- Equipment under Test is set as follows:
+ Write the subscriber data to the internal ROM.
+ Set the receiving state.
* Measuring Operation Procedures (use diagram in figure 5.3.2)
- Set the output level of the multichannel signal generator that the input

voltage to the equipment under test reaches about 200 puV.

- Connect the equipment under test with the external testing device at the
specified control channels (e.g: 1895.150 MHz), and check with the spectrum
analyzer that the radio wave of communication channel is emitted. Check also
operations as follows:

+ Outgoing call operation. (speech, and include on-hook from the
equipment under test)

+ Incoming call operation. (speech, and include on-hook from the external
testing device)

- Presentation of Results: Indicate the result with Good or No Good.
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ANNEX A
(Normative)
TEST CONDITIONS

The temperature conditions and rated voltage supply applied in each test are
specified as either nominal or extreme condition as follows,

- Nominal test conditions:
Voltage: 3.6V Ambient Pressure: 86 ~ 196 kPa
Temperature: 15°C ~ 35°C Relative Humidity: 5% ~ 75% (no frost)
- Extreme test conditions:
Voltage: max. 3.6 x 1.25 V; min. 3.6 x 0.9V
(max. 4.5 V; min. 3.24 V)
Temperature: max. 55°C + 1°C; min. -10°C = 1°C

All tests are contained in the nominal test conditions. The extreme test
conditions are determined by the type of the test item. The EUT shall be put in the
temperature box for extreme test condition. The measurement of spurious
emissions shall be performed in the anechoic chamber which should meet the
requirements for shielding loss and wall return loss as shown in Figure A.2.

Measuring
antenna
Measuring distance

|
»|
I

|

—/—

w
3

Non-conductive

Turntables >

D e et

Figure Al: Anechoic chamber used in measurement of spurious emissions
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Attenuation in (dB)

A

100 4—
90 |-
80 |
70 1
60 |
50 |-
40 +
30 +
20 +
10 +

(UHF - Broadcasting)

(MW-Broadcasting)

Limit of the Shielding loss

Limit of Return Loss

Interfering Field Strength

Interfering Field Strength
< 0.1 uA/m
| 20 EV/m >t 0.5 uV/m >

Figure A2: Shield room with absorbers for shielding loss
and wall return loss requirements
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ANNEX B

(Informative)

SIGNALLING AND COMMUNICATION
CONTROL METHODS IN PHS SYSTEM

B.1. Layer 1
Layer 1 RCR\:LD-ZS Remarks

Layer 1 standards 4.2
Overview 4.21
Definition of functions 422
Service characteristics 4.2.3
Channel types 424
Physical slot usage method 425
Mapping of logical control channels on the TDMA frame 4.2.6
Structure of logical control channel 4.2.7
Communication physical slot designation method 4.2.8
Slot structure 429
Channel coding 4.2.10
Scramble method 4211
Standard encryption mechanism 4212
VOX control 4213 Optional
Specific examples of bit arrangement 4.2.14
TCH activation procedure and detailed regulations 4.2.15
Malfunction detection for personal station 4.2.16
Constraints during automatic response detection 4,217
Constraints when automatically retransmitting 4218
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B.2.

104

Link channel establishment phase
Link channel establishment phase RCR STD-28 V3.2 Remark
Overview 4.31 General
Information
General regulations 4.3.2 Heading
Protocol regulations 4.3.21
Format rules 43.2.2
Message format 4.32.3
About definition information 4324
Definition information transmission method 4.3.2.5
RT-MM version management 4.3.2.6
Function request method 4.3.2.7 Heading
Usage of the extension LCH protocol type at the link channel | 4.3.2.7.1
establishment phase
Conditions for execution of function request sequence 4.3.2.7.2
Message type list 4.3.3
Message format 434 Heading
Channel setup messages 4,341 Heading
Idle 4.34.1.1
Link channel establishment request 4.3.4.1.2
Link channel assignment 43413
Link channel assignment reject 43414
Link channel establishment re-request 4.3.4.15
Broadcasting messages 4.34.2 Heading
Radio channel information broadcasting message 4.34.21
System information broadcasting message 4.34.2.2
2nd system information broadcasting message 4.34.2.3
3rd system information broadcasting message 43424
Option information broadcasting message 4.34.25
Paging message 4.34.3
Detailed regulations of PCH paging group 4344
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B.3. Service channel establishment phase and Communications phase

B.3.1 Layer 2 standards
Layer 2 standards RCRV?-ZD-ZS Remarks
Layer 2 standards 442 Heading
Overview 4421 General
Information

Range of application of the standard 44211

LAPDC overview 44212

Format rules 44213

Layer 2 frame structure 4422

Relationship between physical slot and frame 44221

Elements of SACCH 44222

Elements of FACCH 44223

Address field 4423

Control field 4424

Information transfer (I) format 44241

Supervisory (S) format 44242

Unnumbered (U) format 44243

Control operation elements 4425

Communication mode 44251

P/F (Poll(P)/Final(F) bit 44252

Variables and sequence numbers 44253

Timers 44254

Command and response 4426

Information transfer (1) command 44261

Set asynchronous balanced mode (SABM) command 4.426.2

Disconnect (DISC) command 4.4.26.3

Receive ready (RR) command / response 44264

Receive not ready (RNR) command/response 4.4.26.5

Unnumbered acknowledgment (UA) response 4.42.6.6

Disconnected mode (DM) response 4.4.2.6.7

Frame reject (FRMR) response 4.4.2.6.8

Unnumbered information (Ul) command 4.4.26.9

Elements for communication between layers 4427

Data link control operations 44238

Procedure classes and operation modes 4.4.2.81

System constants 4.42.8.2
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Layer 2 standards RCRV?-ZD-ZS Remarks
Counters 44283
Data link control operation procedures 44284
Unacknowledged information transfer procedures 442841
Multiframe acknowledged operation mode establishing | 4.4.2.8.4.2
procedures
Multiframe acknowledged operation mode re-establish 442843
Multiframe acknowledged operation mode release 442844
Collision between unnumbered command and response 442845
Acknowledged information transfer 4.42.8.4.6
Transmission and reception of acknowledgment 442847
Generation and cancel of reception busy state 442848
Report and recovery of error state 442849
Data link supervisory function procedures 4.4.2.8.4.10
B.3.2. Layer 3 standards
B.3.2.1 General
Layer 3 standards RCR STD-28 V3.2 Remarks
Layer 3 standards 443 Heading
Overview 4.4.3.1 General
Information
Range of standard 44311
Application to interface structure 4.431.2
Definition of layer 3 functions 4.43.2
Radio frequency transmission management (RT) 4.4.3.21
Mobility management (MM) 4.43.2.2
Call control (CC) 4.43.2.3
Overview of signal methods
Layer 3 functions and signal structure 4.4.3.31
Signal format 4.4.3.3.2
Protocol rules 4.43.3.3
Layer 2 primitives 4434
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Layer 3 standards - Radio frequency transmission management (RT) RCR STD-28 V3.2 Remarks
Radio frequency transmission management (RT) 4435
Radio frequency transmission management (RT) state definitions 4.4.3.51
RT state in PS 443511
RT state in CS 4.43.51.2
Definition and contents of message functions 44352
Definition information request 4.4.3.5.2.1
Definition information response 443522
Condition inquiry 443523
Condition report 443524
Encryption control 443525
Encryption control acknowledge 4.43.5.2.6
Encryption key set 4.43.5.2.7
Function request 443528
Function request response 4.43.5.2.9
Paging response 4.4.3.5.2.10
PS Release 4.4.3.5.2.11
Radio-channel Disconnect 4435212
Radio-channel Disconnect Complete 4.4.3.5.2.13
TCH Switching Indication 4.435.2.14
TCH Switching Request Reject 4.43.5.2.15
TCH Switching Request 4.4.3.5.2.16
TCH Switching Re-Request 4.4.3.5.2.17
Transmission Power Control 4.43.5.2.18
VOX Control 4.4.3.5.2.19
PS-ID notification 4.43.5.2.20
PS Zone information indication 4.4.3.5.2.21
Message format and information element coding 44353
Overview 4.4.3.5.3.1
Protocol discriminator 4.43.5.3.2
Message type 443533
Coding regulations and information elements 443534
Area information 4.43.5.3.41
Broadcasting information 4435342
Definition information request 4435343
Carrier number 4435344
Cause 4435345
Condition report function 4435346
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Layer 3 standards - Radio frequency transmission management (RT) RCR STD-28 V3.2 Remarks
Cs-ID 4435347
Encryption 44353438
Encryption control information 4435349
Encryption key set 4.43.5.3.4.10
PS number 4.43.5.3.411
PS-ID 4.43.5.3.4.12
PS-ID Notification control information 44353413
Reception level 44353414
Report Condition 44353415
SCH type 4.43.5.3.4.16
Slot Number 4.43.5.3.417
TCH switching 4.435.3.4.18
Transmission Power Control 4.3.5.3.4.19
Transmission Power Control Request 4.4.3.5.3.4.20
VOX Control 4.35.3.4.21
VOX Function Information 4.43.5.3.4.22
Zone condition report 4.43.5.34.23
Zone information indication function 4.43.534.24
Paging response type 44353425
RT supplementary regulations 44354

B.3.2.3 Mobility management (MM)
Layer 3 standards - Mobility management (MM) RCR STD-28 V3.2 Remarks

Mobility management (MM)

443.6

Mobility management (MM) state definitions 4.4.3.6.1
MM state in PS 4.43.6.1.1
MM state in CS 4.43.6.1.2
Message function definitions and contents 4.4.3.6.2
Authentication Request 4.4.3.6.2.1
Authentication Response 4.4.3.6.2.2
Function request 4.4.3.6.2.3
Function request response 4.4.3.6.24
Location Registration Acknowledge 4.4.3.6.2.5
Location Registration area report 4.4.3.6.2.6
Location Registration reject 4.4.3.6.2.7
Location Registration Request 4.4.3.6.2.8
Message format and information element coding 4.43.6.3
Overview 4.4.3.6.3.1
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Layer 3 standards - Mobility management (MM) RCR STD-28 V3.2 Remarks
Protocol discriminator 4.43.6.3.2
Message type 4.4.3.6.3.3
Other information elements 4.436.3.4
Coding regulations 4.4.3.6.3.4.1
Active Authentication 4.43.6.34.2
Authentication Ciphering Pattern 4.4.3.6.3.4.3
Authentication Type 4.4.3.6.3.4.4
Authentication Random Pattern 4.43.6.345
Cause 4.43.6.3.4.6
Location registration area report 4.4.3.6.34.7
Paging area 4.4.3.6.3438
Paging group 4.4.3.6.349
Example of calculation of Paging Group by paging group number | 4.4.3.6.3.4.9.1
division remainder
PS number 4.43.6.3.4.10
Reception level 4.4.3.6.3.4.11
B.3.2.4 Call control (CC)
Layer 3 standards - Call control (CC) RCR STD-28 V3.2 Remarks
Call control (CC) 4437
Call control (CC) state definitions 44371
CC state at PS 443.711
CC state at CS 4.43.71.2
Functional operation state at PS 443713
Functional operation state at CS 443714
Message function definitions and contents 4.43.7.2
CC message overview 4.4.3.7.21
ALERT (ALERTIng) 4437211
CALL PROC (CALL PROCeeding) 4437212
CONN (CONNect) 4437213
CONN ACK (CONNectACKnowledge) 4437214
DIS (DISConnect) 4437215
FAC (FACility) 4437216
INFO (INFOrmation) 4437217
PROG (PROGress) 4437218
REL (RELease) 4437219
REL COMP (RELease COMPlete) 4.43.7.2.1.10
SETUP (SETUP) 4.43.7.21.11
SETUP ACK (SETUP ACKnowledge) 4.43.7.21.12
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Layer 3 standards - Call control (CC) RCR STD-28 V3.2 Remarks
STAT (STATus) 4.43.7.21.13
STAT ENQ(STATus ENQuiry) 4.437.2.1.14
NOTIFY (NOTIFY) 44372115
Message format and information element coding 4.43.7.3
Overview 4.4.3.7.3.1
Protocol discriminator 4.43.7.3.2
Call reference 4.43.7.3.3
Message type 4.43.7.34
Other information elements 4.43.735
Coding regulations 4.4.3.7.3.51
Information element identifier code set extension and locking shift | 4.4.3.7.3.5.2
procedure
Locking shift 4437353
Bearer capability 4.43.7.3.54
Call state 4.43.7.355
Called party number 4.43.7.3.5.6
Called party subaddress 4.43.7.357
Calling party number 4.43.7.3.5.6
Calling party subaddress 4.43.7.3.59
Cause 4.43.7.3.5.10
Facility 4.43.7.3.5.11
Keypad facility 4.4.3.7.3.5.12
Progress indicator 4.4.3.7.3.5.13
Sending complete 4.4.3.7.3.5.14
Signal 4.43.7.35.15
Charge notification 4.4.3.7.3.5.16
Notification indicator 4.43.7.3.517
PS identity 4.43.7.35.18
High Layer compatibility 4.43.7.3.519
Low Layer compatibility 4.43.7.3.5.20
Repeat indicator 4.43.7.3.5.21
Manual call origination indicator 4.4.3.7.3.5.22
Communication type 4.4.3.7.3.5.23
Supplementary services 44374
Supplementary service types 4.43.7.4.1
PB signal transmission 4437411
Hooking signal transmission 4437412
State transition tables 4.43.75
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B.3.2.5 Control sequences - Layer 3 standards

Layer 3- Control sequences RCR STD-28 V3.2 Remarks

Control sequences 443.8 General
Information

Outgoing call 4.4.3.81 Heading
En-block sending 4.4.3.81.1
Overlap sending 4.4.3.8.1.2
Incoming call 4.4.3.8.2
Disconnect 4.43.8.3
Location registration 44384
Channel switching during communication 4.4.3.8.5 Heading
Channel switching during communication (switching on same CS) 4.4.3.8.5.1

Channel switching during communication (switching to other CS: PS | 4.4.3.8.5.2
recalling-type)

Channel switching during communication (switching to other CS: Recalling- | 4.4.3.8.5.3
type with PS request)

Channel switching during communication (switching to other CS: Recalling- | 4.4.3.8.5.4
type with CS indication)

Channel switching during communication (switching to other CS: TCH | 4.4.3.8.5.5
switching-type with PS request)

Channel switching during communication (switching to other CS: TCH | 4.4.3.8.5.6
switching-type with CS indication)

Zone information indication 4.43.8.6
Zone Paging 4.43.8.7
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ANNEX C
(Informative)

CONVERSION OF dBm INTO dBuV

To convert the field strength, with unit of dBuV/m, to the power density, with
unit of dBm/m’, we add 115.75 dB to the dBm/m” number to get the corresponding
dBuV/m; This relationship is detected by the free-space impedance of 377 Ohms,
and is of the form: Pp = Ez/Zo; Where Pp is the power density, E is the field
strength, and Z, is the characteristic impedance of the free space (377 Ohms);

At the receiver, the characteristic impedance is 50 €2, (unless otherwise
specified). Whenever there is certain power being received, we can convert it to a
corresponding voltage reading through the relationship of P = V¥/Z;
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ANNEX D

(Informative)

SAMPLE FORM OF ASSESSING TEST REPORTS

D.1. Transmission system

Items Requirements Result

Frequency error: <+ 3 ppm
Transmission spurious:

Within band (1893,5 MHz ~ 1919,6 MHz) <250 nW
Outside of band <25uW
Allowed value for occupied bandwidth < 288 kHz
Transmission power <10 mw

+20%, -50%

Carrier offtime leakage power <80 nW
Transient response characteristics of burst transmission

- Time <13.0 us

- Power <80 nW
Modulation accuracy <12.5%
Adjacent channel power

- Af =600 kHz <800 nW

- Af =900 kHz <250 nW
Cabinet radiation < 2.5uW
Transmission rate accuracy <+5ppm
Transmission timing (Figure 4.2) + 1 symbol £ 5 ppm
Jitter < 1/8 symbol

D.2. Reception system
Items Requirements Result

Sensitivity <16 dBuV
Adjacent channel selectivity

Af =600 kHz > 50 dB

Intermodulation performance >47 dB

Spurious response immunity >47 dB

Conducted spurious component <4nW

Cabinet radiation

f<1GHz <4nW

f>1GHz <20 nW
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Items

Requirements

Result

Physical slot transmission condition (Figure 4.1)

In communication carrier, appropriate corresponding
slots are transmitted and used only after sensing the
carrier

within 2 seconds

Receive signal strength indicator accuracy

D.3

Items

Requirements

- The reception level detection values (RF level | monotonically increasing
predicted values) for RF input level of 16 dBuV + 60 | characteristics, and  absolute
dBuV (dynamic range = 44 dB) accuracy is + 6 dB
- The reception level detection range (RF input level | - shown in Figure 4.4
10dB uV + 80 dBuV) and the permitted range of RF
level predicted values for reception level detection
range
BER floor performance <25dBuVv
. Other tests
Result

(Good/ No good)

Transmission call identification Good

Frequency of control carrier

1895.150 MHz
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(Informative)

OR TEST REPORTS

E.1. Signalling and call control

TCN 68 - 223: 2004

SAMPLE FORM OF ASSESSING TECHNICAL DOCUMENTS

Items

Requirements

Technical
documents (Y/N)

Signalling and call control

Comply to Annex B

E.2. Other requirements

Technical

Items Requirements documents (Y/N)
Carrier frequencies Table 4.2
Multiplex Access/Duplex method multicarrier TDMA-TDD
Number of multiplexed circuits for TDMA | 4

(use full rate CODEC)

Modulation method

n/4 QPSK with o = 0.5

Transmission rate

384 kbit/s

Voice coding rate (use full rate CODEC)

32 kbit/s ADPCM

Frame length

5ms

Antenna gain

<4 dBi
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