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L&i noi dau
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o _QUY CHUAN KY THUAT QUOC GIA ]
VE THIET B VO TUYEN DIEN CONG SUAT THAP VUNG PHU RONG
LPWAN DAI TAN 920 MHz

National technical regulation
on radio equipment in low power wide area networks operating
in the 920 MHz frequency range

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

Quy chudn nay quy dinh cac chi tiéu ky thuat vé phd tan, diéu kién ky thuat va
phuwong phap do doi voi thiét bi vo tuyén dién trong mang dién rong cong suat thap
LPWAN (hay con goi la non-IMT loT) hoat déng tai bang tan 920-922,5 MHz.

Thiét bi vo tuyén dién trong mang LPWAN bao gébm cac cam bién (sensors hay end-
points) va thiét bj truy cap (access stations hay gateways) dugc két ndi v&i nhau qua
giao dién vo tuyen st dung pho tan dung chung (bang tan 920-922,5 MHz) v&i cac
thiét bj vé tuyén dién cw ly ngan khac.

Cac thiét bi trong hé théng LPWAN IMT (hay con goi la IMT IoT) st dung phd tan
cap phép cho thong tin di déng cong cong IMT khong thuc pham vi dieu chinh cta
Quy chuan nay.

1.2. P6i twrong ap dung

Quy chuan nay duoc ap dung cho cac t6 chirc, ca nhan Viét Nam va nwoc ngoai co
hoat dong san xuat, kinh doanh, st dung cac thiét bi thuéc pham vi diéu chinh cua
Quy chuan nay trén lanh tho Viét Nam.

1.3. Tai liéu vién dan

Recommendation ITU-T O.153 (10/92): "Basic parameters for the measurement of
error performance at bit rates below the primary rate".

ETSI TS 103 060 (V1.1.1): "Electromagnetic compatibility and Radio spectrum
Matters (ERM);

Short Range Devices (SRD); Method for a harmonized definition of Duty Cycle
Template (DCT) transmission as a passive mitigation technique used by short range
devices and related conformance test methods".

CISPR 16 (2006) (parts 1-1, 1-4 and 1-5): "Specification for radio disturbance and
immunity measuring apparatus and methods; Part 1: Radio disturbance and immunity
measuring apparatus".

Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014
on the harmonisation of the laws of the Member States relating to the making
available on the market of radio equipment and repealing Directive 1999/5/EC.

ETSI TR 100 028 (all parts) (V1.4.1): "Electromagnetic compatibility and Radio
spectrum Matters (ERM); Uncertainties in the measurement of mobile radio
equipment characteristics".

ETSI TR 102 273-2 (V1.2.1): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site)
and evaluation of the corresponding measurement uncertainties; Part 2: Anechoic
chamber".
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ETSI TR 102 273-3 (V1.2.1): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site)
and evaluation of the corresponding measurement uncertainties; Part 3: Anechoic
chamber with a ground plane".ETSI 11 ETSI EN 300 220-1 V3.1.1 (2017-02)

ETSI TR 102 273-4 (V1.2.1): "Electromagnetic compatibility and Radio spectrum
Matters (ERM); Improvement on Radiated Methods of Measurement (using test site)
and evaluation of the corresponding measurement uncertainties; Part 4: Open area
test site"

ETSI EN 300 220-1 (V3.1.1) (02-2017): "Short Range Devices (SRD) operating in the
frequency range 25 MHz to 1 000 MHz; Part 1: Technical characteristics and
methods of measurement".

1.4. Thuat ngir va dinh nghia
1.4.1. Xac nhan (acknowledgement)

Théng tin n,gén gon tr bd phat dap t&i bd khdi tao tin nhan xac nhan da thu thanh
cbng tin nhan.

1.4.2. Kénh lién ké (adjacent channel)

Bang tan sb, cé do rong bang do rong kénh danh dinh (OCW), nam & hai bén cla
kénh danh dinh.

- Bing thong kénh -—Bing thong kénkh——Bing thong kénh—— Bing thong kénk—L  Bing thong kénh -
Tansotruagtim | Tinsdtrungtim | Tansotrungtim | Tansd trungtim | Tin 0 trung tim
i " ] - [ - " [
! ; :

1
|
i

Kioh lién ki ké tiép thip Kémh lién kb dusi  Kénhdanh dinh  Keénh hénls trén  Kéah tin ké ki tiép cao
Hinh 1 - Dinh nghia cac kénh lién ké
1.4.3. Thiét bi phu tro’ (ancillary equipment)
Thiét bi dwoc st dung trong két ndi véi may thu hodc may phat.
CHU THICH: Mat thiét bj dwoc coi la thiét bj phu tro’ khi:

« Thiét bi dwoc str dung két hop voi mét may thu hoac may phat @é tao ra cac tinh nang hoat dong va hoac diéu
khién bd sung cho thiét bj thong tin vé tuyén (vi du nhw d& mé réng diéu khién t6i vi tri hodc khu vic khac); va

« Thiét bj khdng thé st dung riéng 1é dé tao ra cac chirc nang s dung ddc 1ap ctia mdt may thu hodc may phat;
va

« May thu/may phat ma no két ndi téi co kha nang tao ra mét s6 hoat dong da duoc dy tinh nhw phat va hoac thu
khong can c6 thiét bj phu tro' (nghfa la n6 khdng phai la mét khoi con cla thiét bi chinh can thiet dé duy tri chtre
nang co ban cua thiét bj chinh).

1.4.4. Thich rng kénh (channel adaptivity)

Kha nang thich &ng v&i cac ché do cla thiét bi ma khong thay ddi kénh truyén.

1.4.5. Khoang cach kénh (channel spacing)

Khodang céch, tinh theo Hz, gilra cac tan sb trung tam danh dinh lién ké.

1.4.6.  Tan s6 trung tam (centre frequency)
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Tan sbé trung tdm danh dinh clia mét kénh tan sb.
1.4.7. Phép do dan (conducted measurement)

Phép do dwoc thue hién bang cach dung dau néi truc tiép tré khang 50Q t&i thiét bi
duwoc do.

1.4.8. Truyén dan lién tuc (continuous transmission)

Truyén dan ma khéng bj gian doan trong théi gian do.

1.4.9.  Thei gian truyén dan lily ké (cumulative on time (Ton_cum))
Téng cia Ton, trong Tobs

CHU THICH: Xem hinh 2

T-Dr'.'l. . T-:I'I'.1 . Tn-'l...'

- S el .

T-e\:Lr:
Trong vi du nay Ton-cum = Ton,1 + Ton 2"
Hinh 2 - Minh hoa th&i gian truyén dan liiy ké
1.4.10. Thei gian chét (dead time)
Thoi gian gitra khodng cubi ctia CCA va bat dau cta truyén dan.
1.4.11. Ang ten chuyén dung (dedicated antena)

Ang ten co thé thao roi, dwoc kiém tra va cung cap kem theo thiét bj vo tuyén, duoc
thiét ké nhw mét phan khong thé thiéu caa thiét bi.

1.4.12. Thei gian tri hoan (deferral time)

Thoi gian ngau nhiénNmC)t truyén dan bj hoan lai trwéc khi thwe hién lai danh gia CCA
khi mét kénh khéng roi.

1.4.13. Theoi gian bé qua (disregard time)

Nha san xuét cong khai khoang thoi gian ma hai btrc xa vo tuyén riéng biét trong mot
kénh hoat ddng duwgc xem nhw mot khoi lién tuc dwgec phat di.

CHU THICH: Xem hinh 4
1.414.  Chu ky lam viéc (Duty cycle)
Ti sb dwoc biéu dién dwsi dang phan trdm, ctia khodng truyén dan iy ké Ton-cum

trong mét khodng quan sat Tovs. DC = (To:t;;:m)Fobs trén moét bang thong quan sat

Fobs.
1.4.15. MAau chu ky lam viéc (Duty Cycle Template)
Chu trinh 1am viéc c6 lién quan t&i cac gia tri truyén dan Ton-max va Toff-min.

1.4.16. Ang ten tich hop (Integral antena)

7
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Ang ten c6 dinh, dwgc gan cung vai thiét bi va dwoc thiét ké nh mét phan khong
thé thiéu cua thiét bi.

1.4.17. Nghe trwéc khi phat (Listen before transmit)

Co ché ma mot thiét bi ap dung danh gia kénh réi CCA trwdc khi thuwe hién truyén
dan (cing dwoc biét dén nhw nghe trwdc khi noi).

1.4.18.  Thoi lwong truyén dan téi da (Ton-max) (Maximum transmission duration
Ton-Max)

Truyén dan I&n nhat dwoc cho phép Ton
1.4.19. B6 khéi tao tin nhan (Message Initiator (MI))

Thiét bi ma phat ra mét tin nhan dé chuyén toi mét thiét bi khac, chang han nhw 1a
mot may phat dap tin nhan.

1.4.20. May phat dap tin nhan (Message Responder (MR))
Thiét bi thu mét tin nhan ttr thiét bj khac, chdng han nhw may khai tao tin nhan.

1.4.21. Khoang gilra cac truyén dan cwc tiéu (minimum inter-transmission
interval Toff-Min)

Khodng nhé nhat trong mét kénh gitra hai lan truyén dan béi cing moét thiét bi.
1.4.22. Bang théng quan sat (observation banwidth (Fobs))

Bang thong ma nang lwong ctia mot thiét bi dwoc xem xét cho muc dich danh gia
thoi gian truyén dan.

1.4.23. Theoi gian quan sat (observation period (Tobs))
Khodang thoi gian tham chiéu.
1.4.24. Bang théng chiém dung (Occupied BandWidth (OWB))

D6 rong clia mot bang tan sb sao cho duwdi tan sb thdp nhéat va trén tan sb cao nhét
clia nd, cong suat birc xa trung binh méi bién chi bang 0,5 % tong céng suat blrc xa.

CHU THICH: Xem hinh 3.

1.4.25. The&i gian giira hai truyén dan (Off time (Tofr))

Khodang thoi gian gitra hai lan truyén dan thanh céng trong mét kénh danh dinh.
CHU THICH: Xem hinh 4

1.4.26. Thoi gian thwe hién mét truyén dan (on time (Ton))

Khoang thi gian thwc hién thanh cdng mét truyén dan.

CHU THICH: Xem hinh 4

1.4.27. Kénh hoat dong (Operating Channel OC)

Dai tan s6 ma thiét bj truyén dan trén do, dwoc dinh nghia bang hai gia tri ria tan sé:
Fiow Va Frigh dwgc cong khai b&i nha san xuat.

1.4.28. DO rong kénh hoat dong (Operating Channel Width OCW)

Bang thdng gitra hai tan s6 Fiow va Fhigh dwoc cdng khai gibng nhw kénh danh dinh.
1.4.29. Tan s6 hoat déng (Operating frequency)

Téan sb trung tdm danh dinh ctia kénh tan sb.

1.4.30. Bang tan sé hoat ddong (Operating frequency band)

8
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Bang tan dé thiét bj hoat dong va thyc hién day du cac chirc nang da duoc thiét ké
cua thiét bi, dwgc dinh nghia bang hai gia tri ria tan so: Fiow-ors va Fhigh-oFs.
1.4.31. Mién ngoai bang (Out of Band domain)

Dai tan s6 ngay ngoai kénh danh dinh va la két qua cta qua trinh diéu ché, nhung
khéng bao gom phat xa gia.

Tan sb trung tam
'fe

%
N\

-
|

Hinh 3 - Bang théng tin hiéu bj chiém dung
1.4.32. Phat xa ngoai bang (Out of Band Emission)
Cac phat xa trong mién ngoai bang.
1.4.33. Truy nhap phé dung chung (Polite spectrum access)
Ky thuat dé truy nhap phd va gidm nhiéu (rng dung céng nghé CCA.
1.4.34. Do blrc xa (Radiated measurements)
Céc phép do lién quan dén trwdng birc xa.
1.4.35. Ngwdng tin hiéu (Signal threshold (Pngusng))
Mirc cong suat clia bang thong may thu xac dinh diém bat dau va két thic cia mét
truyén dan. Pngu’c"rng duwoc thiét Iép & -26dB.
1.4.36. Phat xa gia (Spurious emission)
Céc phat xa trén mét hay nhiéu tan s6 & ngoai mién phat xa ngoai bang va mirc phat
xa co thé giam ma khéng anh huwdng dén viéc truyén dan thong tin.
CHU THICH: Cac phat xa gia bao gdbm phat xa hai, cac phat xa ky sinh, cac san
pham xuyén dieu ché va cac san pham bién doi tan s6 nhwng khong bao gom phat
Xa ngoai bang.
CHU THICH: Xem hinh 4.
1.4.37.  Truyén dan (transmission)
Phat xa vo tuyén lién tuc hodc chudi cac phat xa ma khodng cach gitra cac phat xa
ngan hon Tois, v&i mot murc tin hiéu I&n hon nguwdng tin hi€u Pngueng trong kénh danh
dinh.



QCVN 122:2020/BTTTT

Cong suit : ;
tin hiéu — Too = Tondexr
trong kénh :-—Tm = Lonhtn—wia— Tosr =TettMa—  Tot = Thireeand |

o\ I
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| | ] Nawéng tin hicu trong
ﬁ ?\ ﬁ !|| IE ,=|I IE ! bang thong may thu
: i ! H ! !
Théi gian
Hinh 4 - Cac dinh nghia truyén dan

1.5. Ky hiéu
dB DPéxiben
E Cuwdng do trwdng
NaCl Dung dich Natri Clorua
R Khoang cach
S Do nhay cua may thu
A Buwéc song

1.6. Chir viét tat

AC
ACK
ACP
ACS
AFA
APC
ARQ
AVG
BER
BW
CCA
CISPR

DC
DCT

Alternative Current
Acknowledgment

Adjacent Channel Power
Adjacent Channel Selectivity
Adaptive Frequency Agility
Adaptive Power Control
Automatic Repeat reQuest
Average

Bit Error Ratio

BandWidth

Clear Channel Assessment

International Special Committee on
Radio Interference

Duty Cycle

Duty Cycle Template
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Dong xoay chiéu

Xac nhan

Cong suét kénh lién ké
Do chon loc kénh lién ké
Kha nang thich &ng tan sb
Diéu khién céng suét thich &ng
Yéu cau 13p lai tw dong
Trung binh céng

Ti 1& 16i bit

Bang thong

Panh gia kénh ri

Uy ban quéc té vé nhiéu vé tuyén

Chu ky lam viéc

Mau chu ky lam viéc



e.r.p.
EU
EUT
FAR
FEC
FHSS

IMT

ITU-T

loT
LBT
LPDA
LPWAN
Ml

MR
OATS
oBW
oC
oCcw
OFB
OFDM

0O0B
PD

PSA
PSD

effective radiated power

European Union

Equipment Under Test

Fully Anechoic Room

Forward Error Correction

Frequency Hopping Spread Spectrum
Intermediate Frequency

International Mobile
Telecommunication

International Telecommunication
Union - Telecommunication
Standardization Sector

Internet of Things

Listen Before Talk

Logarithmic Periodic Dipole Ang ten
Low Power Wide Area Networks
Message Initiator

Message Responder

Open Area Test Site

Occupied BandWidth

Operating Channel

Operating Channel Bandwidth

Operational Frequency Band

Orthogonal Frequency Division
Modulation

Out Of Band
Power Density
Polite Spectrum Access

Power Spectral Density
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Céng suat birc xa hiéu dung
Uy ban Chau Au
Thiét bj can do kiém
Phong do khéng déi
Stra 16i truec
Trai phd nhay tan
Tan s6 trung tan
Théng tin di ddng toan cau
Lién minh vién théng qudc té - Bo
phéan tiéu chuan hoa vién thong
Van vat két ndi Internet
Nghe trudc noi
Ang ten LDPA
Mang dién rdng cong suét thap
Bo kh&i tao tin nhan
Bo phat dap tin nhan
Vuing do kiém mé rong
D6 rong bang tan chiém dung
Kénh hoat déng
Bang thdng kénh hoat dong
B&ng tan sbé hoat déng

Diéu ché phan chia theo tan sb
trwc giao

Ngoai bang
Mat dd coéng suat
Truy nhap phé dung chung

Mat d6 phé cong suéat
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RB Receiver Bandwidth Bang thong may thu

RBW Resolution BandWidth Bang thong phan dai

RBWret REFerence Resolution BandWidth Bang théng phan dai tham chiéu
RF Radio Frequency Tan sb vo tuyén

RMS Root Mean Square Gia tri hiéu dung

RX Receiver May thu

SA Spectrum Analyser May phan tich phd

SA Semi-Anechoic Room Phong do ban phan xa

SR Switching Range Dai chuyén mach

SRD Short Range Device Thiét bi cw ly ngén

TR Technical Report Bao cao ky thuat

TX Transmitter May phat

VBW Video Bandwidth Bang thdng video

VSWR  Voltage Standing Wave Ratio Ti s séng ding theo dién ap

2. QUY PINH KY THUAT

2.1. Yéu cau ky thuat chung

2.1.1. Tinh nang ngat may phat

Néu may phat cé tinh nang ngat tw dong, sé thiét 1ap tinh nang khong hoat dong
trong thoi gian do kiém. Trwong hop ngwoc lai, sé can phai c6 phwong phap do
kiém khac phu hop.

2.1.2. Thiét bi do kiém phu tro’

Khi yéu cau do kiém, bén co thiét bi can do kiém phai cung cép kém theo thiét b
toan bd cac thdng tin vé nguon tin hiéu do can thiét va thong tin cai dat thiét bi.

2.2. Cac diéu kién do kiém, nguén va nhiét dé6 méi trwong
2.2.1. Tin hiéu do kiém
2.2.1.1. Tin hiéu do kiém cho di¥ liéu

Doi voi do kiém cu thé, tin hiéu do kiém l1a séng mang duwoc diéu ché hoac khong
dieu ché dwoc tao béi EUT. EUT c6 kha nang phat ra cac tin hiéu do kiém sau:

D-M1: Tin hiéu do kiém bao gdbm mét séng mang khéng diéu ché. Tin hiéu

nay la tuy chon nhwng gitp don gidn héa mét sb bai do.

D-M2: Tin hiéu do kiém & mot séng mang dwoc diéu ché & trang thai hoat

12
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déng binh thwong véi bang théng chiém dung RF 1én nhat. Tin hiéu do
kiém wu tién bao gdm mét chudi bit gid ngdu nhién dai t6i thiéu 511 bit
theo Khuyén nghi ITU-T 0.153 [1]. Chudi nay sé& dwoc lap lai lién tuc.

D-M2a: Tin hiéu do kiém dwoc mo ta trong D-M2 nhwng dwoc tao ta khong lién
tuc. Cac tin hiéu RF dwoc tao phai gibng nhau cho méi lan truyén
ngoai trir chudi di¥ liéu, xay ra thuwdng xuyén theo thdi gian, cé thé Iap
lai chinh x&c va thoi lwong clia chidng thé hién hoat déng binh thwdng
clia EUT ngoai trir tuan tha gidi han chu ky hoat dong.

D-M3: Tin hiéu do kiém miéu ta hoat dong binh thwdng ctia EUT. Tin hiéu nay
phai dwoc phong thir nghiém va nha san xuat déng y trong trwdng hop
duing cac ban tin lwa chon va duwoc phat di hay dwoc gidi ma trong thiét
bi. Tin hiéu do kiém nay c6 thé dwoc dinh dang va cé thé chira ma tim
16i va slra 16i.

Tin hiéu do kiém cé thé dwoc tao ra bang cach ap dung do tin hiéu bang gbc vao

cbng diéu ché trén thiét bj hodc do bén trong thiét bi tao ra. Chi tiét vé phwong phap

thwe hién theo khai bao ctia nha san xuét va phai ghi vao bao cao do kiém.

Doi voi méi bai do kiém, tin hiéu do kiém sé& duwoc ghi lai trong bdo cao do kiém.
Khuyén nghij tin hiéu do kiém cho méi bai do dwgc chi trong Bang 2

Bang 2 - Tin hiéu do kiém

Yéu cau Tin hiéu do kiém

Coéng suat phat xa hiéu dung D-M1, D-M2, D-M2a, D-M3
Chu ky hoat dong D-M3

Bang théng chiém dung D-M2, D-M2a, D-M3

Phat xa ngoai bang D-M2, D-M2a, D-M3

Phat xa khéng mong muén trong mién phat xa | D-M1, D-M2, D-M2a, D-M3
gia

Coéng suét tire thoi D-M3
Phat trong diéu kién dién ap thap D-M1, D-M2, D-M2a, D-M3
Qua tai dau vao may thu D-M3

2.2.2. Nguon dién do kiém
2.2.2.1. Yéu cau chung

Thiét bi dwoc do kiém bang cach st dung nguon dién do klem phu hop theo quy
dinh tai cac diéu 2.2.2.2 hoac 2.2.2.3 tuy thudc thiét bi dwoc cap nguon bang nguén
bén ngoai hodc tich hop bén trong, thiét bi sé dugc do kiém ngudn dién bén ngoai
theo quy dinh tai muc 2.3.2.1, sau dé s&r dung nguén dién bén trong theo quy dinh tai
muc 2.3.2.2.

Ngudn dién do kiém dwoc str dung phai dwoc ghi trong bao cao do kiém.

2.2.2.2. Ngudn dién do kiém ngoai
13
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Nguodn dién do kiém ngoai phai cé kha ndng tao ra dién ap do kiém mirc d6 binh
thwdong va cao dwgc quy dinh tai muc 2.2.3.2 va 2.2.4.2. Tr& khang bén trong cua
ngudn ngudn dién do kiém ngoai phai du thap dé khéng anh hwéng téi két qua do
kiém. Tuy thude muyc dich do kiém, dién ap ctia ngudn do kiém phai duoc do tai dau
vao cua thiét bi. Luu y, day co thé la diém nbi chinh clia thiét bi voi mot ngudn dién
cung cap ngoai. Ngudn dién do kiém ngoai phal duwoc tach r&i phu hep va duwoc ap
dung cang gan cac cuc pin cda thiét b cang tot. Dbi v&i cac phép do birc xa, bat ky
day dan nguon dién ngoai phai duwoc sap xép sao cho khéng anh hwéng dén phép
do (vi du str dung ferit trén day cap dién).

Trong qué trinh do kiém, dién ap ngudn dién do kiém sé& nam trong khodng pham vi
dung sai < +1% d6i v&i dién ap luc dau ctia méi bai do kiém. Gia tri cla dung sai nay
c6 thé c6 anh hwdng nhat dinh dbi véi mot vai phép do. Do d6 ddi véi nhirtng phép
do nay nén st dung gia tri dung sai nhd hon dé tang dé chinh xac ctia phép do.

DPbi v&i do phat xa, bat ky day dan nguén dién ngoai phai dwoc sép xép sao cho
khéng anh hwéng téi phép do.

2.2.2.3. Nguon dién do kiém tich hop
péi v&i do phat xa trén thiét bi di dong c6 ang ten tich hop san hay ang ten doi,
nguon dién bén trong dwoc sac day sé dugc st dung. Pin str dung theo cung cap
hodc khuyén nghi cta nha san xuat. Neu pin dugc siv dung, & cudi bai do kiém dién
ap phai trong khoang sai < +5% so v&i dién ap ¢ dau bai do kiém. Trong tredng hop
khéng phu hop, ap dung dieéu khoan C.3.1.
Néu can th|et déi véi phép do dan, diéu kién do kiém khac nghiét hodc st dung hop
ghép do, nguon dién cung cap ngoai dwoc mo ta tai muc 2.2.2.1 V@i dién ap yéu cau
c6 thé thay thg cho pin theo cung cép hay khuyén nghi. Diéu nay can dwoc ghi trong
bao cao do kiem.
2.2.3. Diéu kién do kiém théng thwong
2.2.3.1. Nhiét d6 va dé6 4m théng thwong
Cac diéu kién nhiét do va dd &m thong thweng cho do kiém phai ndm trong pham vi
sau:

e Nhiét dé: +15 °C t¢i +35 °C

e D0 am twong dbi: 20% t&i 75%
'!'rong trwdng hop khong thl_fq hién do kiém trorJg cac diéu kién trén, nhiét dd va do
am cua mbi trwong trong sudt qua trinh do kiém phai dwoc ghi trong bao cao do
kiem.
2.2.3.2. Nguén dién do kiém théng thwéng
a) Dién ap lwéi
Dién ap do kiém thong thuwong cho thiét bi dwoc két ndi voi dién ap lwdi phai la dién
ap danh dinh. Doi v&i tai liéu nay, dién ap danh dinh sé la dién ap khai bao hoac bat
ky dién ap nao dwoc khai bao khi thiét ké thiét bi.
Tan s6 clia ngudn dién do kiém twong (ng v&i ngudn dién xoay chiéu va phai nam
trong khoang 49 Hz dén 51 Hz.
b) Cac nguén ac qui axit-chi théng thwong
DPbi voi cac thiét bi vo tuyén duoc thiét ké hoat déng voi cac loai ngudn ac qui axit-
chi, dién ap do kiem théng thwong 1a 1,1 lan dién ap danh dinh cua pin (vi du 6 V,12
V, ...).
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c¢) Cac nguén khac

DPé hoat dong nh& cac ngudn cap hoac p|n kiéu khac (so' cAp hodc thiy cap) dién ap
do kiém thong thwdng phai dwoc nha san xuét va phong thtr nghiém déng y céng
nhan. Nhirng gia tri nay dwoc ghi rd trong két qua do kiém.

2.2.4. Piéu kién do kiém khac nghiét

2.2.4.1. Yéu cau chung

Trir khi cé quy dinh khac, bai do kiém (ju’c_yc thuc hién trong diéu kién do kiém khéc
nghiét sé ap dung trong trwdng hop dong théi dieéu kién nhiét dé va dién ap khac
nghiét.

2.2.4.2. Nhiét dé khac nghiét

a) Yéu cau chung

Trudc khi thye hién cac phép do, thiét bj phai dat can bang nhiét trong budng thir
nghiém. Thiét bi phai dwoc tat trong thoi gian 6n dinh nhiét do.

Trong trwong hop thiét bi cé chira cac mach 4n dinh nhiét dwoc thiét k& hoat dong
Iié‘n tuc, cac mac,:h on dinh nhiét sé dwoc b‘é\t trong 15 phut sau khi dat dwgc can
bang nhiét va thiét bi phai dap trng cac yéu cau quy dinh.

Néu can bang nhiét khong duwoc kiém tra bing do dac, thoi gian 6n dinh nhiét d it
nhat 1& mot gie hodc khodng thdi gian duwoc quyét dinh béi phong do kiém. Trinh tw
cac phép do phai duwoc lwa chon va dd &m trong budng th» nghiém phai dwoc kiém
soat dé khong xay ra hién twong ngwng tu.

b) Quy trinh déi vé&i thiét bi dwoc thiét ké dé hoat dong lién tuc

Néu thiét bi dwoc nha san suét thiét ké dé hoat dong lién tuc thi quy trinh do kiém
dwoc thyc hién nhw sau:
- Trudc khi do kiém & nhiét d6 cuc cao, thiét bi phai duoc dat & trong budng do kiém
cho‘dén khi dat dwoc can béng nhiét. Sau do, thiét bi sé Quqc bat trong diéu kién
truyén séng khoang 30 phut, thiét bi phai dap trng cac yéu cau quy dinh.
- D6i voi cac do kiém & nhiét do cue thap, thiét bi phai dwoc dat & trong budng do
kiém cho dén khj dat dwoc can bang nhiét. Sau do, thiét bi sé dwoc bat khoang thoi
gian 01 phut, thiét bi phai dap trng cac yéu cau quy dinh.
c) Quy trinh d6i v&i thiét bi dworc thiét ké dé hoat dong khéng lién tuc
Néu thiét bi dwgc nha san suat thiét ké dé hoat dong khong lién tuc thi quy trinh do
kiém dwoc thwe hién nhuw sau:
- Trwde khi do kiém & nhiét d6 cyce cao, thiét bi phai dwoc dat & trong budng do kiém
cho dén khi dat dwgrc can bang nhiét. Thiét bj sé:
e Bat tat truyén séng theo chu ky hoat ddng ma nha san xuét khai bao trong
khoang th&i gian 05 phut hoac:
 Néu nha san xuat cong bo khoang thoi gian vuret qua 01 pht thi truyén trong
dieu kién khong qqé 01 phat, sau do thiét bj ‘c’y ché doé tat hoac cho trong
khoang 04 phut, thiét bi phai dap trng cac yéu cau quy dinh.
- Boi vai cac do kiém & nhiét d6 cuc thap, thiét bi phai duoc dat trong budng do kiém
cho dén khi Q‘at dwoc can bang nhiét. Saq do, thiét bi sé duwoc chuyén sang ché do
ch& hoac ché dd nhan khoang 01 phut, thiét bi phai dap rng cac yéu cau quy dinh.
d) Khoang nhiét d6 khac nghiét
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Do kiém & nhiét dd kh&c nghiét phai duwoc thwe hién theo cac quy trinh quy dinh tai
muc a muc 2.2.4.2 & nhiét do trén va nhiét d6 dudi theo thong tin cong bd clia nha
san xuét.

Vi du vé& pham vi thuwéng dung cho thiét bi:

- Chung: ttr -20 °C dén +55 °C;

- Cam tay: tr -10 °C dén +55 °C;

- Sr dung trong nha: t» +5 °C dén +35 °C;

- O t6: ttr -40 °C dén +125 °C.

Trong bao cao do kiém phai néu pham vi dwoc st dung.

2.2.4.3. Pién ap ngudn do kiém khac nghiét

a) bién ap lwéi

Dién ap do kiém khac nghiét di vai thiét bi dwoc két noi véi ngudn dién xoay chiéu
phai la dién ap danh dinh £10 %. D4i vai thiét bi hoat dong ngoai dai dién ap lwdi ap
dung muc d muc 2.2.4.3.

b) Cac nguén ac qui axit-chi théng thwong

Khi thiét bj vo tuyén duoc thiét ké dé hoat dong tlr ngudn ac qui axit-chi thong
thwong, dién ap do kiem khac nghiét sé la 1,3 va 0,9 nhan v&i dién ap danh dinh cua
pin (6V, 12V, ...).

Débi v&i cac tng dung sac ndi sir dung loai pin "gel-cell", dién ap khac nghiét sé 1a
1,15 va 0,85 nhan v&i dién ap thdong thuwdng cua dién ap pin dwoc khai bao.

c¢) Nguén str dung cac loai pin khac

Dién ap do kiém cwc thap cho cac thiét bi c6 nguén sir dung pin nhw sau:

- Béi véi thiét bi c6 chi bao pin, dién ap cudi nhw chi béo;

- Béi véi thiét bi khong co chi bao pin thi dién ap cubi sé& dwoc st dung nhw sau:
+ Pdi v&i pin Lechance hay pin lithium: 0,85 nhan véi dién ap danh dinh cda pin;
+ Pdi v&i pin nickel-cadmium: 0,9 nhan v&i dién ap danh dinh cta pin.

Boi voi cac loai pin khac hay thiét bi khac, dién ap do kiém cwc thap cho diéu kién
phéng dién sé theo thong bao clia nha san xuat thiét bi.

Dién ap do kiém cuc cao sé theo khai bao clia nha san xuat néu cé suw khac biét voi
dién ap danh dinh.

d) Cac nguodn khac

Boi voi thiét bi stir dung cac nguon khac hay co kha nang van hanh tir nhiéu nguon
khac nhau, g’ién ép do kiém khac nghiét phai dwoc dong y tlr nha san xuat thiét bj va
phong do kiém. Diéu nay duwgc ghi lai trong bao cao do kiem.

2.2.5. Po kiém thiét bj v&i cac mirc cong suéat twong thich

Thiét bi c6 bd tuong thich nang lwong dau ra bang cach st dung cac mé-dun cong
suat riéng biét can phai dwoc khai bao. M6i mo-dun sé dwoc do kiem khi két hop v&i
thiét bi.

2.2.6. Ang ten gia

Truong hop phép do phai st dung ang ten gia dé thir nghiém thiét bj thi n6 phai
thudc loai tai thuan tré, dwoc ndi véi dau két ndi ang ten. Hé s6 séng ding (VSWR)
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trén dau két néi RF 50 Q khong duoc vuot qua 1,5:1 cho toan b dai tan s6 can do
kiém.

2.2.7. Thiét bj khéng c6 dau két néi RF ngoai
2.2.7.1. biéu kién chung

Doi vai thiét bi co ang ten tich hop hodc co dau két ndi ang ten khac voi dau noi
dong truc 50 Q, cac phép do dan duoc tién hanh nhw sau:

- Lap dau két ndi bén trong

- Lap dau két ndi tam thoi;

- Sr dung hép ghép do.

2.2.7.2. Thiét bj c6 bd két néi trong

Thiét bi dwoc do kiém (EUT) cé dau két néi ddng truc 50 Q gitba &ng ten va mach
dién, c6 thé s dung dé thwc hién cac phép do dan. Viéc truy cap vao dau két ndi
phai dwoc dau theo so dd. Thuc té viéc st dung cac dng ten bén trong dé thwe hién
cac do dac phai dwoc ghi trong bao cao do kiém.

2.2.7.3. Thiét bi c6 bo két ndi ang ten tam thoi

Boi voi mot bo thiét bi véi ang ten thong thuong dwoc két nodi, co thé duoc do kiém
cho phép do phat xa. Nha san xuat phé[ tham dy budi do kiém khi ket thuc cac phep
do phat xa dé ngat két noi ang ten va lap dau két n6i tam thoi. Nhan vién phong do
kiém sé khéng két noi hay ngat két noi bat ky dau két noi ang ten tam thoi nay.

Ngoai ra, hai bd thiét bi co thé dwoc giri toi phong do kiém, mét bd dwgc gan voi dau
két n6i ang ten tam thoi v&i ang ten khong két ndi va thiét bi khac ndi voi ang ten.
Mc}i thiét bi sé dwoc st dyng ’cholcéc bai do kiém thich hop. Sé c6 hai bé thiét bi
giong hét nhau ngoai trir dau két ndi ang ten.

2.2.7.4. Hop ghép do

Hop ghép do 1a mot cau tric dé ghép ndi ang ten tich hop voi mét dau cudi RF 50 Q
tai tat ca cac tan s6 ma phép do kiém can thwc hién.

Hop ghép do chi duwoc sir dung cho phép do twong dbi.
Théng tin vé hop ghép do tham khao tai Phu luc B.
2.2.8. Phép do dan va phép do birc xa

Méc du phwong phap do cho phép do dan, nhing can chi y rang thiét bi va cac phu
kién ang ten cda né phai tuan tha yéu cau ky thuat hién hanh.

Phwong phap do kiém st dung két néi do dan co thé thay thé s dung bang do phat
xa. Boi voi cac phép do nhat dinh, mét do kiem twong dwong str dung hdp ghép do
co thé duoc st dung thay thé. Trong cac trwong hop nhw vay, quy trinh thich hop
dwoc thiét 1ap cac mirc tham chiéu sé dwoc sir dung va ghi lai.

Néu phuwong phap do kiém chi dinh la phép do phat xa thi khong thé thay thé phép
do duwoc tien hanh véi phép do dan hoac véi hdép ghép do.

Hwéng dan chi tiét vé bb tri do kiém birc xa dwoc mb ta trong Phu luc C.

Bang 3: Hwdng dén vé cac phép do co thé thic hién st dung két ndi do dén hoac
hop ghép noi.
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Bang 3 - Tuy chon phép do

Mb ta Thwc  hién | Hop ghép noi Blrc xa

véi dau noi

trén EUT
Tan sb hoat dong Co Co Co
Céng sudt phat xa hiéu | Cé Chi ap dung cho | Co6
dung bai dq kiem nhiét

dé khac nghiét

Bang thoéng chiém dung | Co Céo Céo
I[&n nhat
Phat xa ngoai bang Co Chi ap dung cho | Cé

bai do kiém nhiét
d6 khac nghiét

Phat xa khong mong mubdn | C6 Khéng Co
trong mién phat xa gia

Coéng suét tirc thoi Co Khoéng Céo
Phat trong diéu kién dién | Co Co Co
ap thap

Do nhay may thu Cé Khéng Cé
Qua tai dau vao may thu Céo Khéng Co
Phat xa gia may thu Co Khéng Cé

Néu thiét bi dugc do kiém co nhiéu hon mét cong ang ten, vi du ang ten riéng cho
thu va phat hoac ang ten riéng cho cac tan sd hoat ddng khac nhau hoac nhiéu loai
ang ten khac nhau thi:

- Néu moi cong ang ten co6 dau két ndi 50 Q, phép do dan c6 thé duoc thuc hién nhw
trong Bang 3. Tat ca cong ang ten dwoc két ndi 50 Q nhw miéu ta tai muc 2.2.7.

- Cac trwong hop khac, chi thye hién phép do phat xa. Tat ca cac cong ang ten phai
gan ang ten twong trwng trong diéu kién sir dung théng thwdng.

CHU THICH: Viéc thay thé mot dng ten bang mot dwong truyén co thé anh hwdng dén hoat dong clia ang ten
khac.

2.2.9. May thu do

2.2.9.1. Khai niém

Thuat nglr "May thu do" dung dé chi mét vén ké chon loc tan sb hodc moét may phan
tich phd. Théng tin chi tiét trong muc A.1. Tr» khi c6 quy dinh khac, may tach séng
RMS sé dwoc str dung.

2.2.9.2. Bang théng tham chiéu

Thong thuong, bang thdng phan giai cua may thu do (RBW) sé phai bang v&i bang
thdng tham chiéu (RBW'ref) trong Bang 4.
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Bang 4 - Bang théng tham chiéu cho may thu do

o Bang thong phan giai may thu do
Dai tan so: (f) (RBWhrer)
f< 150 kHz 200 Hz hoac 300 Hz
150 kHz < f < 25 MHz 9 kHz hoac 10 kHz
25 MHz <f<1 000 MHz 100 kHz hoac 120 kHz
f>1 000 MHz 1 MHz
CHU THICH: Dai tan s6 va gia tri RBWrertwong (rng dwoc lay tv CISPR 16 [ i.1].

Dé tang do chinh xac, d6 nhay va hiéu qua phép do, RBW c6 thé khac voi RBWrer.
Khi RBWgo<RBW'ref, két qua

1 (P(l)

1y z (10G0Y)

n i=0

B = 10log (RBW;.¢f x RBWg,

Trong dé:

- P(i) 1a mau do v&i RBW;,;

- n la sb lwvong mau bén trong RBW,.¢f;

- B la gia tri twong tng tai RBW,..

Khi RBWao > RBWrer, két qua cho phat xa bang rong
B =A+ 10l %

- °9 RBW,,

Trong do:

- A la gia tri do tai bang théng do I&n hon RBW,,;

- B la gia tri twong tng tai RBW,..¢.

2.3. Giai thich két qua do

Giai thich két qua do dwoc ghi trong bao cao do kiém dbi véi cac phép do dwoc miéu
ta trong tai liéu nay thyc hién nhw sau:

- Gia tri do lién quan dén gidi han twong rng sé dwoc s dung dé& quyét dinh xem
thiét bi c6 dap rng dwoc yéu cau cua tai liéu;

- Gia trj cua d6 khong dam bao do dbi v&i phép do clia mdi thong sb phai dugc dwa
vao bao cao do kiem;

- Gia tri dwoc ghi lai cua méi phép do khéng dam bao dbi véi mbi phép do phai bang
hoac thap hon gia tri trong Bang 5.

Dbi v&i phwong phap do kiém, theo tai liéu nay, sb liéu sai sb phai dwoc tinh toan va
twong ng v&i cac yéu td mé rong (yéu té vung phu) k =1,96 hay k = 2 (theo mtrc tin
cay 95% va 95,45% trong trwdng hop phan bd binh thuwdng theo ham Gaussian.
Nguyén ly tinh toan sai sé theo tai liéu ETSI TR 100 028][i.3], dac biét trong phu luc D
cua ETSI TR 100 028-2][i.3].

Bang 5 - D6 khéng bao dam do

Tan sb vo tuyén +0,5 ppm

Cong suéat RF, phép do dan +1,5dB
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Phat xa giad phép do dan ciia may phat, cé thé &n t&i 6 GHz +3 dB
Phat xa dan cia may thu +3 dB
Phat xa birc xa clia may phat, cé thé 1&n t&i 6 GHz +6 dB
Phat xa blrc xa cila may thu, cé thé 1én t&i 6 GHz +6 dB
Do khéng ddm bao mare RF dbi véi BER cho truéc +1,5dB
Bang théng chiém dung +5 %
Nhiét 6 +2,5°C
D6 &m +10 %

2.4. Yéu cau va phwong phap do cho cac loai thiét bj
2.4.1. Tan sé hoat dong
2.4.1.1 Khai niém

Tan sb hoat ddng danh dinh |a tAn sbé trung tdm clia kénh cé d6 rong OCW.

2.41.2, Giéi han

Tan sb hoat déng cua thiét bi phai nam trong pham vi bang tan tr 920 MHz dén

922,5 MHz.
2.4.1.3. Phwong phap do

Thong tin trong bang 6 phai dwoc ghi lai trong bao cao do kiém.

Bang 6 - Thong tin ghi lai déi véi bao cao do kiém cho bai do tan s6 hoat dong

Gia tri

Ghi chu

Tan s hoat ddng mét bang hay nhiéu badng | Theo khai bao ctia nha san xuét

M6t hay nhiéu tan sb hoat déng danh dinh Theo khai béo clia nha san xuét

Do réng kénh hoat dong - OCW Theo khai bao clia nha san xuét

2.4.2. Phat xa khéng mong muén trong mién gia
2.4.2.1. Khai niém

a) Phat xa khéng mong muén cho ché dé phat
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Kénh hoat dong

m
-36 dBm/10kHz

m
-36 dBm/10kHz

<36 dBm 100KHz et N | 36 dBm/100kHz
feu fe- fe- f. fo+ fe+ fo+
o Max(10xOCW,500kHz)  4xOCW 2.5x0CW 2.5%x0CW 4xOCW  Max(10xOCW,500kHz)
'Y & b
\ A

b ”

Hinh 5 - Mat na phé cho phat xa khéng mong muén trong mién phat xa gia véi
bang thong tham chieu

Phat xa gia la nhirng phat xa khong mong mudn trong mién phat xa gia & nhirng tan
sO khac so v&i kénh hoat déng va mién phat xa ngoai bang. Moi quan hé mién phat
xa gia dwoc chi & Hinh 5.

b) Phat xa khéng mong muén cho cac ché dé khac
Phat xa gia tr EUT 1a mot td hop & bat ky tAn s nao, phat xa bai thiét bi va ang ten.
2.4.2.2. Gi&i han tham chiéu

Coéng suét clia bat ky phat xa khéng mong muén trong mién phat xa gia khéong dwoc
vuwot qua gia tri trong Bang 7.

Bang 7 - Gi¢i han phat xa mién phat xa gia

47 MHz té&i 74 MHz Tan sb duwoi Tan sb trén
87,5 MHz t&i 118 MHz
174 MHz t&i 230 MHz 1000 MHz 1000 MHz
470 MHz t&i 790 MHz
Ché do TX -54 dBm -36 dBm -30 dBm
RX va cacché do |-57 dBm -57 dBm -47 dBm
khac

2.4.2.3. Phwong phap do
a) Diéu kién do kiém d6i véi ché do phat
D&t EUT hoat ddng binh thuwéng & ché do twong trng.

Doi voi EUT khong b dau ndi ang ten dong truc 50 Q bén ngoai, mirc phat xa gia sé
dwoc thiét 1ap theo trinh tw do btrc xa tai muc ¢.1 muc 2.4.2.3.

Déi v&i tAt cd EUT khac, mire phat xa gid duworc thiét 1ap:

e Trinh tw do d& din theo muc ¢.0 muc 2.4.2.3 va
e Trinh tw do birc xa theo muc c.1 muc 2.4.2.3 v&i céng ang ten dau cudi voi tai gia.
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1) May phat dwoc cho hoat ddng & tan sé hoat ddng thap nhét va cao nhat theo khai
bao clia nha san xuéat. M6t sé tn sb bd sung c6 thé do kiém.

2) Phép do duoc thuc hién khi EUT hoat déng & mirc cdng suat cao nhat clia nd
theo khai bao ctia nha san xuéat va khi EUT & ché do cho.

3) RBW ctia may thu do theo Bang 8.

Bang 8 - Thong s6 cho do phat xa gia ché do phat

Ché d6 hoat déng Dai tan sb6 RBW:ef (Ghi chu 2)
Ché do phat 9 kHz < f< 150 kHz 1 kHz
150 kHz < f < 30 MHz 10 kHz
30 MHz <f<fc-m 100 kHz
fe-m<f<fc-n 10 kHz
fo-nsf<fc-p 1 kHz
fe+tp<fsfc+n 1 kHz
fern<f<fc+m 10 kHz
fe+m<f<1GHz 100 kHz
1GHz<f<6 GHz 1 MHz

CHU THICH 1: f 1a tan sb do duwoc
fsla tan sb dang hoat dong
m la 10 x OCW hoac 500 kHz, Iéy gia tri lén hon
nla 4 x OCW hodc 100 kHz, 14y gia trj I&n hon
013 2,5 x OCW.
CHU THICH 2: néu gia tri cia RBW st dung cho phép do khac v&i RBWret st dung diéu chinh bing théng
theo muc 2.3.10.1

b) Piéu kién do kiém cho ché dé thu va cac ché dé khac

Dat EUT hoat déng binh thudng & ché do twong (ng.

DPbi v&i EUT khong cé dau nbi &ng ten ddng truc 50 Q bén ngoai, mirc phat xa gia sé
dwoc thiét 1ap theo trinh tw do blre xa tai muc ¢.1 muc 2.4.2.3.

Déi v&i tAt cd EUT khac mire phat xa gid duoc thiét 1ap ca:

e Trinh tw do d& dan theo muc ¢.0 muc 2.4.2.3 va

e Trinh tw do birc xa theo muc c.1 muc 2.4.2.3 v&i cc“3ng &ng ten dau cubi voi tai gia.
¢) Trinh tw do

c.0. Do dan

Két nbi cong ang ten clia EUT va&i tai gid va dau ra cla tai gid duwoc két ndi véi may
thu do.

Cho EUT hoat déng.

Ap dung muc a muc 2.4.2.3 v&i ché do phat.

Diéu chinh may thu do t&i dai tan sé theo Bang 9.

Bang 9 - Bang tan do bang phwong phap dan phat xa gia

Bang tan

9 kHz t6i 6 GHz

CHU THICH: Chi can thuc hién phép do trong dai 4 GHz t&i 6 GHz néu phat hién phat xa trong pham vi gi¢i han
10 dB gitra 1,5 GHz va 4 GHz.

DPbi véi mbi tan sb trong thanh phan phat xa gia xac dinh dwoc, mirc cdng suat sé
dwgc do va ghi chu.

c.1. Do blrc xa

Lwa chon vij tri do kiém thich hop tr mo ta tai muc C.1.

Két ndi EUT vé&i ang ten hoat ddng binh thwdng clia no.

Két ndi dau ra cta ang ten do kiém v&i may thu do. Thwe hién phép do dwoc mo ta
st dung phuwong thirc do blrc xa thich hop miéu ta tai muc C.5.1 (hoac C.5.2) phu
thudc vao vj tri do kiém, sau dé thwe hién theo muc C.5.3. Khéi déong EUT.
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Ap dung muc a myc 2.4.2.3 dbi voi ché do phat.
bieu chinh may thu do t&i dai tan so theo Bang 10.

Bang 10 - Bang tan do bang phwong phap birc xa phat xa gia

Bang tan

25 MHz t6i 6 GHz

CHU THICH: Chi can thuc hién phép do trong dai 4 GHz t&i 6 GHz néu phat hién phat xa trong pham vi gi¢i han
10 dB gitra 1,5 GHz va 4 GHz.

DPéi v&i méi tan sbé trong thanh phan phat xa gia xac dinh duoc trong dai tan sb theo
Bang 22, mirc cong suat phat xa gid dwoc thiét |ap bang cach st dung quy trinh
dwoc moé ta theo muc C.5 va dwoc ghi chu vao trong bao cao.

CHU THICH: Mtc tin hiéu cao nhat dwoc do béi may thu do theo phan cwc dirng va phan cwc ngang.

Phép do birc xa trong muc C.5.1 (hodc muc C.5.2) dugc thye hién bdi phép do thay
thé dworc dinh nghta tai muc C.5.3 vai thiét lap tan so clia may phat tin hiéu da dwoc
hiéu chuan toi tan so cta thanh phan phat xa gi? dwoc xac dinh, néu can thiét, thiét
Iap suy hao dau vao cia may dugc dieu chinh dé tang d6 nhay thu cua may thu do.
Phép do cong suat phat xa hiéu dung clia cac thanh phan phat xa c6 mirc I16n hon
hai mrc cong suat tai dau vao ang ten thay the, mirc tang do tang ich ang ten thay
thé dwoc dieu chinh bdi suy hao cap (gia tri dB). . ) ) )

Ghi lai mrc cbng suat do dwoc trong bao cao do kiém ddi véi moi thanh phan phat
Xa gia.

2.5. Yéu cau va phwong phap do cho may phat

2.5.1. Céng suat phat xa hiéu dung

2.5.1.1. Khai niém

Céng suét phat xa hiéu dung la cong suat phat xa & hwéng co mtrc phat cwc dai va
dwai cac dieu kién xac dinh cua phép do doi v&i tin hiéu khdng diéu cheé. boi vai thiet
bi c6 ket nc“gi ang ten c@ diph hoac tam th&i thi cbng suat phat xa hiéu dung co the lay
la cong suat t¢i dau két ndi co tinh dén tang ich ang ten.

2.5.1.2. Gi&#i han

Céng suat phat xa hiéu dung khéng vwot qua 24,86 dBm (306,2 mW) ERP (twong
dwong 500 mW EIRP hoac 27 dBm EIRP).

2.5.1.3. Phwong phap do

a) Cong suat phat xa hiéu dung (Po bang phwong phap dan)

a.0 Yéu cau chung

Phép do chi thwe hién cho EUT c6 dau ndi ang ten ngoai cb dinh.

a.1. Diéu kién do kiém

1) Thwe hién phép do tai tan s6 hoat dong thap nhét va tan s6 hoat dong cao nhat
theo khai bdo clia nha san xuat. Cé thé bo sung thém mét vai tan s6 do kiém.

2) Bat may phat, néu co thé, khong didu ché va may thu do dwoc diéu chinh téi tn
sO cla may phat. Khéng st dung tin hiéu do kiém D-M1 (séng mang khong diéu ché)
cho thiét bj cé diéu ché dwdng bao khéng cb dinh.

3) RBW clia may phan tich phd phai du rong dé bao phl toan bé duong bao céng
suat (= OCW) cua tin hiéu EUT.
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a.2. Trinh tw do kiém

May phat duwoc két ndi véi tai gid theo muc 2.2.7 va cong suét dan thu dwoc duwoc do
b&i may thu do theo muc 2.2.10.
Trong trwdng hop diéu ché dwéng bao khoéng cb dinh thi stv dung ché d6 tach séng
dinh.
D6 tang ich t6i da cla ang ten sé dwgc st dung voi thiét bj theo khai bao clia nha
san xuat va ghi lai trong bao cao do kiém.
Gidi han cong suat phat xa hiéu dung (Perp) dwgc tinh bang gia tri toi da cong suat
dan (Pdan) dwoc dieu chinh bang d6 tang ich ang ten (so voi mire luvdng cue) (Perp
= Pdan + tang ich ang ten).
Théng tin Bang 11 dwoc ghi trong bao céo do kiém.

Bang 11 - Théng tin bao cao do kiém déi véi do bang phwong phap dan céng

suat phat xa hiéu dung.

Gia tri Ghi chu

M@i truéng do kiém Soéng mang hoat dong hoac khong diéu
ché danh dinh

Tan sb trung tam Tan sb hoat ddng danh dinh

Két qua do cong suat phat xa hiéu dung | Gia tri do dwoc I&n nhat cha gia tri cong
suat cla phép do dan dwoc diéu chinh
bédi tang ich ang ten (so v&i ang ten
lwdng cyc)

CHU THICH: Béi v&i dng ten chuyén dung thi d6 tang ich ang ten theo khai bdo clia nha san xuét.

b) Céng suat phat xa hiéu dung (Do birc xa)

b.0. Yéu cau chung

Phwong phap nay ap dung dbéi véi EUT khéng do theo muc a muc 2.5.1.3.
b.1. Diéu kién do kiém

1) Thwc hién phép do tai tan so hoat dong thap nhat va tan s6 hoat dong cao nhat
theo khai bao cla nha san xuat. Cé thé bd sung thém moét vai tan s6 do kiem.

2) Thuc hién phép do tai mirc cong suat cao nhat clia may phat dy kién hoat dong.

3) Bat may phat, néu co thé, khong didu ché va may thu do dwoc diéu chinh téi tan
sO cua may phat. Khong st dung tin hiéu do kiém D-M1 (s6ng mang khéng diéu ché)
cho thiét bi cé diéu ché dwdng bao khéng cb dinh.

4) RBW clia may phan tich phé phai du rong dé bao phl toan bé duong bao céng
suat (= OCW) cua tin hiéu EUT.

5) Trong trwérng hop ang ten cé thé thao roi thi ang ten dwoc 1ap nhw dang st dung
binh thwdng.

6) DOi v&i phép do trong diéu kién nhiét do khac nghiét nén str dung dau két ndi bén
trong hoac tam th&i thay vi str dung bd ghép noi.

b.2. Trinh tw do
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Vi tri do kiém thich hop sé& dwoc Iwa chon theo mé ta tai muc C.1 va cdng suét birc
xa duoc tbiét lap theo trinh tw dwgc moé ta tai muc C.5.1 (hoac C.5.2) tuy thudc vao
vi tri do kiém theo muc C.5.3.

S&r dung ché dd tach séng dinh trong trudng hop dwdng bao diéu ché khoéng cb
dinh.

Ghi thong tin trong Bang 12 vao bao cao do kiém.

Bang 12 - Thong tin trong bao cao do kiém déi véi cong suat phat xa hiéu dung

Gia tri Ghi chu
M6i treéng do kiém S6ng mang hoat ddng danh dinh hodc khéng diéu ché
Tan sb trung tam Tan sb hoat ddng danh dinh

Phép do clia cong suat | Gia tri Ién hon tir phép do theo chiéu ngang va doc
phat xa hiéu dung cong suat phat xa twong dwong, cong véi tang ich ang
ten cua thiét bi

CHU THICH: Trong trwdng hop ang ten cé thé thao rdi thi tang ich dng ten theo khai bao clia nha san xuét.

2.5.2. Chu ky hoat déng
2.5.2.1. Khai niém

Chu ky hoat déng |a ty 1& phan tram gitra thdi gian truyén Ton_cum va thoi gian quan
sat Tobs.

Ton_cum a A £ .
DC = ( —— )Fobs trén tan sd quan sat Fobs.

Trir khi c6 quy dinh khac, Tobs trong mot gio' va bang théng quan sat Fobs trong dai
tan s hoat dong. M&i dwdng truyén bao gébm mét tin hiéu vé tuyén hodc chudi cac
tin hiéu vo tuyén trong khoang thdi gian ndi tai < Tois.

MGt thiét bi co thé hoat dong dong thoi trén nhiéu bang tan, gidi han chu ky hoat
déng cua méi bang riéng biét ap dung cho véi moi truyen dan trong bang tan dé.
Trwong hop diéu ché da song mang trong mét bang tan, chu ky hoat dong ap dung
cho toan bé tin hiéu thwc hién truyén séng (vi du nhw OFDM).

Thiét bi c6 thé kich hoat bang tay trong thoi gian dinh san hoac ngudn ngoai. Tuy
thuéc vao phuong phap kich hoat, thoi gian cé thé dinh san hoac ngau nhién.
2.5.2.2. Gi¢#i han

Chu ky hoat déng cia thiét bi LPWAN khoéng qua 10% (&p dung dbi VoI thiét bi truy
cap Access station/Gateway) va khéng qua 1% (ap dung doi v&i thiét bi cam bién
Sensor/End point).

2.5.2.3. Phwong phap do

Panh gia chung mét chu ky bang khodng thoi gian quan sat Tobs trén bang théng
quan sat Fobs. Trir khi c6 quy dinh khac, Tobs trong mot gio’ va bang thong quan sat la
bang tan hoat déng.

Khoang thoi gian dai dién la thoi gian thiét bj kich hoat trong ché d6 st dung théng
thuwong. Ché do sir dung thong thwong dwoc xac dinh 1a dap (ng cua thiet bj trong
suot 99% truyén dan sinh ra trong vong doi thiét bi.
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Quy trinh gém thiét Iap, van hanh thir, bao tri khéng c6 trong chu ky hoat déng binh
thwong.

Khi ché dd xac nhan du’c_yc‘ st dung, bd phat bd sung ding gi® tor bd tra I&i tin nhan
phéi dwoc khai bao mét lan cho du co trong chu ky nhiém vy cla bd khéi tao tin
nhan hay trong chu trinh nhiém vu tra 1&i tin nhan.

CHU THICH: Muc dich cla nguyén tac la khéng cho phép EUT vwot qua gia tri chu
ky hoat déng t6i da.

2.5.3. Bang théng chiém dung

2.5.3.1. Khai niém

Bang théng chiém dung (OBW) la dai tan sb trong dé tap trung 99% tbng cong suét
trung binh cla phat xa thu dwoc. Trong trwéng hop phd dbi xirng, phan duw clia téng
cobng suat (ky hiéu 1a B) sé dwoc chia thanh B/2 & méi bén cta phd. Trir khi cé quy
dinh khac, B/2 dwoc 14y la 0,5% theo miéu ta tai Hinh 3.

Bang thong chiém dung Ion nhat bao gom cac bang tan bén canh & trén mirc phat
xa riéng biét va 16i tan s hay dé dich duwdi diéu kién do kieém khac nghiét.

2.5.3.2. Gi&i han
Kénh hoat dong dwoc khai bao va nam hoan toan trong dai tAn sb hoat déng.

Bang thong chiém dung t6i da & mirc 99% sé& nam trong kénh hoat dong duoc dinh
nghia béi tan so thap va tan so cao.

2.5.3.3. Phwong phap do

a) Diéu kién do kiém

1) Thc hién phép do tai tn s6 hoat dong thap nhét va tan s6 hoat dong cao nhat
theo khai bao clia nha san xuat. Cé thé bd sung thém mét vai tan s6 do kiém.

2) Thuc hién do véi may phan tich phd.

3) Doi voi thiét bi co cong suét phat xa hiéu dung < -30 dBm thi bang théng chiém
dung (OBW) c6 thé do hoac lay bang OCW trong dai tan s6 hoat déng.

b) Do burc xa

Vi tri do kiém thich hop sé dwoc Iwa chon theo mé ta tai muc C.1 va thwc hién cac
phép do theo muc d muc 2.5.3.3 si¢ dung cac phwong phap do blrc xa twong rng
dwoc mo ta tai muc C.5.

c) Po bang phwong phap dan

Ang ten gia sé dwoc két nbi gitka EUT va thiét bi do kiém thong qua bod suy hao thich
hop.

Thwc hién cac phép do theo muc d muc 2.5.3.3.

d) Trinh tw do

May phan tich phd dwoc cau hinh phu hop cho cac théng sé tai Bang 13.

Bang 13 - Cac théng s6 do kiém déi véi phép do bang thong chiém dung téi da

Cai dit Gia tri Ghi chu
Tan sb trung tam Tan sb hoat ddng danh dinh | TAn sé hoat ddng cao nhéat

hodc thap nhat theo khai
bao cta nha san xuét.
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RBW 1% t&i 3% cia OCW khong
duwoc dwéi 100 Hz
VBW 3 x RBW Gia tri gan nhat trén phan
tich pho t¢i 3 x RBW
Span Téi thiéu 2 14n d6 rong kénh | Span can dd I6n dé& bao

hoat dong

gdm tat cac cac thanh phan

chinh cla tin hiéu va bang
tan bén canh

Ché d6 tach song RMS
Max hold

Trace

Phép do OBW duorc thuwe hién trong diéu kién do kiém théng thudng va khac nghiét.
Bét ky yéu cau két qua cho OBW I&n nhat dwdi diéu kién khéc nghiét dwoc xac dinh
bang cach cong va trir cac két qua 16i tan sé trén va dwdi cho tirng phép do bang
théng trong bai do kiém nay.

Buwoc 1:

Dé EUT hoat dong & tan s6 hoat dong cao nhét theo khai bao clia nha san xuat voi
tin hiéu do kiém phu hop.

Diéu chinh suy hao tin hiéu dé dam bao dwdng bao cong suat tin hiéu da cao hon
mac nhiéu nén cua may phan tich dé tranh phép do bao gdm tin hiéu nhiéu & hai
bén duwéng bao cong suét.

Budc 2:
S dung danh dau may phan tich phé tai gia tri dinh ctia Trace.
Budc 3:

St dung chirc nang bang théng chiém dung 99% trén may phan tich ph6 dé do bang
thdng chiém dung cua tin hiéu.

d) Ghi théng tin
Boi voi méi diéu kién do kiém, thong tin tai Bang 14 sé& duoc ghi_trong bao cao do
kiém.

Bang 14 - Ghi thong tin trong bao cao do kiém déi véi bing thong chiém dung

Gia tri

Ghi chu

Diéu kién do kiém

Diéu kién binh thuwérng hodc khac nghiét

Tin hiéu do kiém

Tin hiéu do kiém dwoc s dung theo Bang 2

Tan sb trung tam

Tan s6 hoat dong cao nhat hoac thap nhat theo
khai bao clia nha san xuat va bat ky tan s nao
dwoc str dung trong cac trwdng hop do kiém.

Béang théng chiém dung

Gia trj do dwoc v&i phan tich phd

B&ng théng chiém dung téi da

Gia tri OBW do dwoc I&n nhat hodc néu phép do
chi thwc hién & diéu kién nhiét do binh thwong,
két qua 16i tan sb trén va dudi sé tinh véi OBW
do dwoc dé tinh bang thong chiém dung téi da
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2.5.4. Phat xa ngoai bang cia may phat
2.5.4.1. Khai niém

Binh nghta 2 mién ngoai bang, mét cho OC (Hinh 6) va mét cho dai tan s6 hoat dong
(Hinh 7). Mat na pho cho hai mién ngoai bang cé thé chong Ian Ién nhau.

Kénh hoat dong
Channel

0 dBm/1kHz

0 dBm/1kHz

-36 dBm/1kHz
AN

-36 dBm/1kHz

%

hoat
dong

[ [
I I
| 5_ |
| ;| Tansd [ |
I : I
I I
I I

fc - 2.5x0CW fc +2.5x0CcwW

Hinh 6 - Mién phat xa ngoai bang doi véi kénh tan s6 hoat dong vei BW tham
chieu
Hinh 7 chi méi lién quan gitra mién phat xa ngoai bang va ap dung trong dai tan sé
hoat déng.

Dai tan s6 hoat déng

0 dBm/1kHz 0dBm/1kHz
-36 dBITI/‘IkHZl | -36 dBm/1kHz
-36 dBm/10 kHz I [ ~36.dBmi10'kHz
I I £
| |
| |
fiow oFB flow oFB fisi oFe — fhigh_oFB frigh_oFs
- 400kHz - 200 kHz = x + 200 kHz + 400 kHz
~

Hinh 7 - Mién phat xa ngoai bing d6i cho dai tan s6 hoat déng v&i BW tham
chieu
Céc gi¢i han ap dung dbi véi tan sd ngay phia trén va ngay phia dwéi dai tan sé hoat
déng dwoc chi trong Hinh 7.
Ghi chu: fiow_ors la bién thAp hon dai tan s6 hoat déng.
frigh_oFB la bién cao hon dai tan s6 hoat dong.
2.5.4.2. Giéi han
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Mirc phat xa clia EUT trong mién OOB dbi voi kénh hoat dong va dai tan sb hoat
déng sé it hon hoac bang so v&i mirc mat na pho tai Bang 15.

Bang 15 - Gi#i han phat xa trong mién phat xa ngoai bang

Mién Dai tan s6 RBWrer | Gidi han
cong  suat
I&n nhat
Gioi han OOB ap | f < fiow_ors — 400 kHz 10 kHz |-36 dBm
dung cho dai tan so
hoat déng fiow oF8 — 400 kHz < f < fiow oF8 — | 1 kHz -36 dBm
(Nhw Hinh 6) 200 kHz
fiow_oFs — 200 kHz < f < fiow_oFB 1 kHz Nhw Hinh 6
f = flow_oFB 1 kHz 0 dBm
f = fhigh_oFB 1 kHz 0 dBm
fhigh_orB< f < fhigh_ors + 200 kHz 1 kHz Nhuw Hinh 6
fhigh ors + 200 kHz < f < fhigh ors + | 1 kHz -36 dBm
400 kHz
fhigh_ors + 400 kHz < f 10 kHz | -36 dBm
Gi¢i han OOB ap | f=f.-2.5x OCW 1 kHz -36 dBm
dung cho kénh
hoat déng fc-25x0OCW<f <f.-0.5x0OCW | 1kHz Nhw Hinh 5
(Nhw hinh 5) f=f.-0.5x OCW 1kHz | 0dBm
f=f.+0.5x0OCW 1 kHz 0 dBm
fc + 0.5 x OCW < f <f.+25x|1kHz Nhw Hinh 5
ocw
f=f.+25x0CW 1 kHz -36 dBm

CHU THICH: flatan sb do
fc 1a tan sé hoat dong
fiow_orFs 1a bién thap hon dai tan sb hoat dong.
frigh ors la bién cao hon dai tan sb hoat déng.

OCW la bang théng kénh hoat dong

2.5.4.3. Phwong phap do
a) Piéu kién do kiém

1) Thuwe hién bai do kiém theo muc b muc 2.5.4.3 néu EUT khéng c6 dau két ndi cb
dinh hoac tam thoi.

2) Thuc hién bai do kiém theo muc ¢ muc 2.5.4.3 néu EUT c6 dau két ndi ang ten cb
dinh hoac tam thoi.
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3) D6i v&i phép do trong diéu kién nhiét d6 khac nghiét nén st dung b két ndi bén
trong hodc tam th&i thay vi str dung bd ghép noi.

b) Phép do birc xa

Thuwce hién phép do theo muc d muc 2.5.4.3 tuy thudc vi tri do kiém lwa chon phép do
thich hgp theo mod ta phép do blrc xa twong ng tai muc C.5.1 (hoac C.5.2) hay
C.5.3.

c) Do d6 dan
Két ndi EUT va thiét bj do kiém thong qua ang ten gid v&i bd suy hao thich hop.
Thwc hién phép do theo muc d muc 2.5.4.3.
d) Trinh tw do
Bang 16 - Thong sé do kiém cho phép do ngoai bing tin kénh hoat dong

Cai dat phan tich phé Gia tri Ghi chu
Tan sb trung tam Tan s6 hoat déng
Span 6 x dé réng kénh hoat
déng
RBW 1 kHz (xem ghi chu) Bang thong phéan giai cho
phép do mién phat xa
ngoai bang
Chilrc nang tach séng RMS
Ché d6 theo dbi Trung binh tuyén tinh Chi ap dung doi voi EUT
tao tin hiéu do kiém D-M2.
Lay trung binh s lwong
mau thich hop dé cé ket
qua 6n dinh
Max hold Chi ap dung dbi voi EUT
tao tin hiéu do kiém D-
M2a hoac D-M3.

CHU THICH: Néu gia tri str dung RBW khéac v&i RBWrer trong muc 2.5.4.2 thi str dung bang théng hiéu chinh theo
muc 2.2.9.2.

CAu hinh thiét bj do kiém twong &ng vé&i véi thong sb trong Bang 16.
Buéce 1:

Khai dong EUT & tan s6 hoat dong cao nhat theo khai bao clia nha san xuat voi tin
hiéu do kiém twong ng.

Ghi lai hinh dang tin hiéu khi dn dinh dwdi mat na phf) ngoai bang cho kénh hoat
dong.

Buwoc 2:

CAu hinh lai thiét bi do kiém v&i théng sb twong ng tai Bang 17.
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Bang 17 - Cai dat théng sé do kiém déi véi phép do mién ngoai bang (bién tan

dwéi)
Cau hinh phan tich phé | Gia tri Ghi cha
Tan sb trung tam fClow Tan s6 hoat dong thap
nhat trong dai
Span 2 x (500 kHz + fcow -|BPam bao mat na ngoai
flow_oFB) cung bén trai duy tri trong
dai

CHU THICH: fiow_ors |& bién dwdi clia dai tn sb hoat dong.

Khai dong lai EUT véi tin hiéu do kiém thich hop & tan sb hoat dong thap nhét theo
khai bao cla nha san xuat.

Néu thiét bi chi stv dung duy nhat mét tan s6 hoat dong trong bang tan sé hoat dong
thi thwe hién phép do vai tan s6 hoat ddng danh dinh.

Ghi lai hinh dang ’Ein hié‘u kh'i dn dinh dwdi mat na ph6 ngoai bang cho kénh hoat
déng va mat na pho dai tan s6 hoat déng.

Budc 3:
CAu hinh lai thiét bj do kiém v&i théng sb twong trng tai Bang 18.
Bang 18 - Cai dat théng sé do kiém déi v&i phép do mién ngoai biang (bién tan

trén)

Cau hinh phan tich phé | Gia tri Ghi chu

Tan sb trung tam fChigh Tan sb hoat ddong cao nhét
trong dai

Span 2 x (500 kHz + fhigh oF — | PAm bdo mat na ngoai

fChigh) cung bén phai duy tri trong

dai

Ghi chu: frigh_ors 1a bién trén cta dai tAn sb hoat déng.

Khai dong lai EUT vai tin hiéu do kiém thich hop & tan sb hoat dong cao nhét theo
khai bao cla nha san xuat.

Néu thiét bi chi stv dung duy nhat mét tan s6 hoat dong trong bang tan sé hoat dong
thi thwc hién phép do véi tan s6 hoat ddng danh dinh.

Ghi lai hinh dang t[n hiég khi, 6n dinh dwéi mat na phd ngoai bang cho kénh hoat
déng va mat na pho dai tan s6 hoat déng.

Buéc 4:
Déi v&i thiét bi dap (rng nhanh tan s, 1ap lai phép do cho méi tan sé hoat dong.
Buéc 5:

Néu yéu ciu, |&p lai phép do tr buwdc 1 dén buwdc 5 duwdi diéu kién do kiém khac
nghiét.
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2.5.5. Cong suét tirc thoi
2.5.5.1. Khai niém

Cong suat tirc thoi clia may phat la cong suét tap trung vao nhirng tan sb ngoai kénh
hoat dong do viéc bat va tat may phat.

2.5.5.2. Gi&i han
Coéng suét tire thoi khéng dwoc vt qua gia tri trong Bang 19.
Bang 19 - Gi®i han cong suat tirc th&i ciia may phat

Do léch tuyét dbi tir tAn s6 | RBWrer Gi6i han cong suat dinh tai
trung tdm cac diém do

< 400 kHz 1 kHz 0 dBm

> 400 kHz 1 kHz -27 dBm

2.5.5.3. Phwong phap do

a. Diéu kién do kiém

1) Thuc hién phép do tai tan s6 hoat dong thap nhat va cao nhat theo khai bao clia
nha san xuat. Co thé bd sung do kiém thém cac tan so6 khac.

2) Thwe hién cac phép do tai mirc cong suat cao nhat tai d6 may phat dw kién hoat
doéng.

b. Trinh tw phép do
Két nbi dau ra ctia EUT t¢i may phan tich phd hoac thiét bj do twong dwong.

Cac phép do dugc thuc hién & ché do zero span. Thiét lap tan so trung tam cla may
phan tich v&i mét dé dich tir tan so trung tdm hoat déng. Gia tri A6 dich va cai dat
RBW twong trng dwoc liét ké tai Bang 20.

Bang 20 - RBW cho phép do cong suét tirc thei

Cac diém do: do léch so v&i tan sé | RBW phan tich RBWRer
trung tdm
-0,5 x OCW - 3 kHz 1 kHz 1 kHz

0,5 x OCW + 3 kHz
Khéng ap dung cho OCW < 25 kHz

Iwa chon gia tri Ion hon: Toi da (mdu RBW 1,3,10 | 1 kHz

+ 12,5 kHz hosic + OCW kHz) < d§ léch tan s6 /6
(xem ghi chu)

-0,5 x OCW - 400 kHz 100 kHz 1 kHz
0,5 x OCW + 400 kHz

-0,5 x OCW -1 200 kHz 300 kHz 1 kHz
0,5 x OCW + 1 200 kHz

CHU THICH: Téi da (mau RBW 1,3, 10 kHz) 13 bang thong téi da dwoc trang bi phd bién trén cac may phan
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tich phd.

Vi du: néu OCW la 25 kHz thi gia tri RBW twong (rng dbi v&i mot tan s6 d6 1éch OCW la 3 kHz. Cac thong s6
cai dat khac dwoc liét ké & Bang 21, va néu OCW la 250 kHz thi RBW twong trng v&i do léch OCW la 30 kHz.

Bang 21 - Cac théng s6 cho phép do céng suéat tirc thoi

Cai dat phan tich phd Gia tri Ghi chu

VBW /RBW 10 Tai gia tri RBW cao hon
VBW c6 thé dwoc chinh
tédi gia tri I&n nhat cua

no.
Thoi gian quét 500 ms

B6 loc RBW Gaussian

Chtrc nang tach RMS

Ché dd Iwu Trace Max hold

S6 diém quét 501

Ché do do Quét lién tuc

CHU THICH: Ti 1§ gira sb diém quét va thoi gian quét cung ti 1& nhuw trén néu st dung s6 luong
khac nhau cta diém quét.

S dung ché d6 diéu ché D-M3. Cai dat phan tich phé theo Bang 21 va thyc hién
mot phép do cho moi dé 1éch tan so. EUT sé Ntruyén it nhét 5, tin hiéu do kiém D-M3.
Ghi lai gia tri dinh va lap lai phép do doi v&i moi do léch tan sb trong Bang 20.

Bién dbi gia tri cong suét ghi dwgc sang gia tri cong suat do dwgc ddi voi RBWrer
bang cbng thirc trong muc 2.2.9.2.

2.5.6. Hoat dong ciia may phat dwéi diéu kién dién ap thap
2.5.6.1. Khai niém
Phat trong diéu kién dién ap thap la kha nang cua thiét bi co thé duy tri tan s hoat
dong va khong sinh ra phat xa nao vwot qua gioi han lién quan khi dién ap pin xuong
dwéi mire dién ap khac nghiét thap.
Chi tiéu nay chi ap dung déi vai thiét bi EUT str dung pin.
2.5.6.2. Gi¢i han
Chi tiéu vé hoat dong clia may phat dudi diéu kién dién ap thap chi ap dung cho thiét
bi can do dwoc cap dién bang pin.
Khi dién ap tut xubng dwéi dién ap hoat déng theo khai bao clia nha san xuét, thiét bi
Sé:
a) Duy tri OC kénh hoat dong ma khéng vwot qua bat ky gi¢i han nao (vi du chu ky
hoat dong); hoac
b) Giam céng suét birc xa hiéu dung dwéi gi¢i han phat xa gid ma khéng vwot qua
bat ky gi¢i han nao (vi du chu ky hoat déng); hoac
c) T4t (nglrng chirc ndng).

33




QCVN 122:2020/BTTTT

2.5.6.3. Phwong phap do

a) Diéu kién do kiém

Thuc hién do kiém tai tan s6 hoat dong theo khai bao clia nha san xuét.
b) Thu tuc do

Buérc 1:

Khai dong EUT hoat dong tai tan s6 hoat dong theo khai bdo clia nha san xuét voi
tin hiéu do kiém thich hgp va dién ap hoat déng binh thwong.

Do va ghi lai tAn s6 trung tdm cua tin hiéu phat.

Buérc 2:

Giam dién ap hoat ddng theo tirng murc thich hop dén khi dién ap vé khong.

Do va ghi lai tAn sb trung tdm cua tin hiéu phat.

Ghi lai bat ky d4u hiéu b4t thuwong.

2.6. Phwong phap do va cac yéu cau cho may thu

2.6.1. Qua tai dau vao may thu

2.6.1.1. Khai niém

Qua tai diu vao may thu 1a phép do kha nang cia may thu c6 thé thu dwoc mét tin
hiéu diéu ché mong mudn véi mirc sut giam khong vwot qua mot gia tri cho trudc khi

cg hién dién cad mot tlp hlqu vao khong‘ mong‘muqn tai bag ky yan s nao trir cac tan
sO dap rng gia hoac tan so kénh lién ké hay tan s6 bang lién ke.

2.6.1.2. Gi&i han tham chiéu cho may thu loai 3

Mirc qua tai dau vao may thu doi voi do léch tan s6 chi dinh phai lon hon hoac bang
murc gi¢i han Bang 24, ngoai trir tai tan so cé cac dap rng gia.

Bang 24 — Gi&i han mirc qua tai dau vao may thu cho may thu loai 3

Yéu cau Gi&i han

May thu loai 3

Qua tai dau vao may thu tai +2 MHz ti ria kénh tan sb | = -80 dBm
fcao Va fthap

Qua tai dé}u vé}o may thu tai £10 MHz tw bién kénh hoat | = -60 dBm
dong dai tan so fcao va finap

Qua tai dau vao may thu tai +5 % tlr tan s6 trung tam | 2 -60 dBm
hoac 15 MHz néu gia tri ndo Ion hon

2.6.1.3. Gi&i han tham chiéu cho may thu loai 2

Mirc qua tai dau vao may thu doi voi do léch tan s6 chi dinh phai lon hon hoac bang
murc gi¢i han Bang 25, ngoai trir tai tan s6 cé cac dap rng gia.

Bang 25 — Gi&i han mirc qua tai dau vao may thu cho may thu loai 2

Yéu cau Gi&i han

May thu loai 2

Qua tai ddu vao may thu tai +2 MHz tlr dai tan s6 feao va | = -69 dBm

34



QCVN 122:2020/BTTTT

fthap

Qua tai dau vao may thu tai 10 MHz t& dai tan sb feao va
ftnap

2 -44 dBm

Qua tai dau vao may thu tai 5% tir tan so trung tam hoac
15 MHz néu gia tri nao Ién hon

2 -44 dBm

2.6.1.4. Gi&i han tham chiéu cho may thu loai 1.5

Mirc qua tai dau vao may thuddi véi do 1éch tan s6 chi dinh phai Ion hon hoac bang
murc gi¢i han Bang 26, ngoai trir tai tan s6 c6 cac dap rng gia.

Bang 26 — Gi&i han mirc qua tai dau vao may thu cho may thu loai 1.5

Yéu cau

Gi®i han

May thu loai 1.5

Qua tai dau vao may thu tai +2 MHz tir dai tan sb feao va
fthap

2 -43 dBm

Qua tai diu vao may thu tai 10 MHz tir dai tan sb fcao va
fthap

2 -33 dBm

Qua tai dau vao may thu tai 5% tir tan so trung tam hoac
15 MHz néu gia tri nao Ién hon

2 -33 dBm

2.6.1.5. Gi&i han tham chiéu cho may thu loai 1

Mirc qua tai dau vao may thuddi véi do léch tan s6 chi dinh phai Ion hon hoac bang
murc gi¢i han Bang 27, ngoai trir tai tan s6 co cac dap rng gia.

Bang 27 — Gi®i han mirc qua tai dau vao may thu cho may thu loai 1

Yéu cau Gi&i han

May thu loai 1

feao va finap

Qua tai ddu vao may thu tai +2 MHz tv dai tAn sb | = -20 dBm

feao Va fthap

Qua tai dau vao may thu tai +10 MHz tlr dai tAn sb | = -20 dBm

ho&c 15 MHz néu gia tri nao Ién hon

Qua tai dau vao may thu tai 5% tw tan sb trung tdm | = -20 dBm

Ngoai ra, can thiét do theo muc d muc 2.6.1.6 tdng mirc may phat tin hiéu A thém

+40 dB tir buwéc 1 dén budc 4.
2.6.1.6. Phwong phap do
a) Piéu kién do kiém

1) Thwe hién phép do véi tan sb trung tam theo khai bao ctia nha san xuét
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2) Thyc hién do kiém theo muc b muc 2.6.1.6 néu thiét bi can do kiém khong co dau
noi ang ten co dinh hoac tam thoi.

3) Thyc hién do kiém theo muc ¢ muc 2.6.1.6 néu thiét bj can do kiém c6 dau ndi
ang ten c6 dinh hoac tam thoi.

b) Do burc xa
Vi tri do kiém thwc hién theo muc C.1.

May phat tin hiéu A va B dwoc ndi két hop véi nhau theo so do hinh 10 va phai dat
bén ngoai vi tri do kiém.

Pau ra clia b ghép ndi sé dwoc két ndi voi ang ten do kiém voi phan cuc ang ten
giong va&i ang ten thiét bi can do kiém. Ang ten do kiém truyén phai dat trong khu vyc
do kiém.

Thiét bi cAn dwoc do kiém dwoc dat & vi tri ban xoay theo hwéng dd nhay Ién nhét.
Thwc hién phép do tai muc d muc 2.6.1.6.
c) Do (bang phwong phap) dan

Hai may phat tin hiéu A va B duoc ndi két hop vadi thiét bi can do kiém theo so d6
Hinh 10.

Thwc hién phép do tai muc d muc 2.6.1.6.

May phat tin
hiéu A

Bo két hop EUT

May phat tin
hiéu B

Hinh 10 - Sap xép do qua tai dau vao may thu

d) Trinh tw do

May phat tin hiéu A phat tin hiéu do kiém dwoc diéu ché thich hop & tan sé hoat
déng clia may thu EUT.

May phat tin hiéu B phat tin hiéu khong diéu ché.

Cac phép do duoc thwe hién & cac tan so cla tin hiéu khdng mong mudn & nhirng
do léch tan s6 dwoc dinh nghia trong yéu cau ky thuat de tranh cac dap tng gia. Bo
sung cac diém do dwgc yéu cau trong yéu cau ky thuat

Néu may thu c6 mét vai bang tan s6 hoat dong thi phai do qua tai dau vao may thu
tai m6i bang it nhat 1 lan.

Buwoc 1:

May phat tin hiéu B tat. Phat tin hiéu may phat tin hiéu A sao cho & mirc thap nhat
thu dwoc dap (’ng mong mudn hoac phai I&n hon mlrc tham chiéu sau:

S = 10logRByy,, — 4 dBuV emf
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Hoac
Sp = 10logRByy,, — 117 dBm
Trong dé: Sp la dd nhay tinh theo dbm.
RB la bang théng thu khai bao tinh theo don vi kHz.

RB bang théng may thu s& dwoc khai bao b&i nha san xuét. RB Ia d& chon loc may
thu théng thwdng 3 dB.

Vi dy, d6 nhay thu cho thiét thi c6 khoang cach kénh kHz v&i bang thong 16 kHz
khéng vuwot qua +8 dBuV emf cho may thu cé tré khang dau vao 50 Q. Dieu nay
twong ng véi dd nhay may thu 1a -105 dBm.

Sau d6 tang mirc dau ra clia may phat tin hiéu A 1&n 3 dB tri» khi c6 yéu cau ky thuat
khac.

Buwoc 2:

Bat may phat tin hiéu B va phat hoat dong & tan s6 hoat dong danh dinh — d6 léch
tan so.

May phat tin hiéu B dwoc diéu chinh bién do tin hiéu sao cho & murc thu thap nhét
ma tai d6 hiéu nang tbi thiéu cla thiét bi thu khéng dat dwoc. Gilr nguyén thiét 1ap
may phat tin hiéu B, thay thé may thu bang thiét bi do céng suat RF phu hop. Ghi lai
murc cdng suét hién thi cta thiét bj do.

Mrc qua tai dau vao may thu 1a mirc cong suét thu dwoc tlr may phat tin hiéu B tai
dau ndi ang ten EUT.

Mirc qua tai dau vao may thu ngoai ra co thé duwoc do & dau ndi ang ten doi voi do
kiem dé dan hoac duwgc tinh cho do kiem blrc xa (xem tai muc C.5.4).

Mirc qua tai dau vao may thu phai cao hon hodc bang mirc cong suat qua tai dau
vao may thu dwoc yéu cau trong yéu cau ky thuat.

Budc 3:
Phép do tai buéc 1 téi budc 3 dwoc 13p lai véi dd 1&ch tin hiéu & cac tan sb yéu cau.
Budc 4:

Théng tin trong Bang 28 dwoc ghi lai trong bao cao do kiém dbi véi mire tin hiéu do
dwoc va dé léch tin hiéu khdng mong mudn.

Bang 28 - Thong tin ghi trong bao cao do kiém

Gia tri Ghi chu

Tan sb hoat dong Tan sb trung tdm danh dinh cla may thu
May phat tin hiéu A Mtrc cdng suét clia may phat tin hiéu A
Mrc qué tai dau vao may thu Murc cong suét clia may phat tin hiéu B

3. QUY PINH VE QUAN LY

Cac thiét bi v6 tuyén dién trong mang dién rong cong suat thap LPWAN hoat dong tai
dai tan 920 MHz thudc pham vi dieu chinh quy dinh tai muc 1.1 phai tuan tha cac quy
dinh trong Quy chuan nay.
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4. TRACH NHIEM CUA TO CHUC, CA NHAN

Cac td chirc ca nhan lién quan cé trach nhiém thwe hién cac quy dinh vé chirng nhan
hop quy va cong bd hop quy cac thiét bi vé tuyén dién trong mang dién réng cong
suéat thap LPWAN hoat dong tai dai thn 920 MHz va chiu sw kiém tra cla co quan
quan ly nha nwéc theo cac quy dinh hién hanh.

5. TO CHU’'C THUC HIEN

5.1. Cuc Vién thong, Cuc Tan s vo tuyén dién va cac S& Thong tin va Truyén théng
co trach nhiém t0 chirc trien khai hudng dan va quan ly cac thiet bj v tuyén dién
trong mang dién rong cong suat thap LPWAN hoat dong tai dai tan 920 MHz theo
Quy chuan nay.

5.2. Trong trwdng hop cac quy dinh néu tai Quy chudn nay co st thay dbi, bb sung
hoac duoc thay thé thi thic hién theo quy dinh tai van ban méi.

5.2. Trong qua trinh trién khai thyc hién quy chuan nay, néu cé van dé phat sinh,
vwéng mac, cac to chtre va ca nhan cé lién quan phan anh bang van bénNVé Bo
Thong tin va Truyen théng (Vu Khoa hoc va Cong nghé) dé dwoc hwdng dan, giai
quyet./.
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Phu luc A

(Quy dinh)
Dic tinh ky thuat cua thiét bi do kiém

A.1. May phan tich phd

Céng cu de do kiém can dwoc dung dé la may phan tich phd. Bac tinh ciia may phan
tich phé can phai theo cac yéu cau sau:

- Do chinh xac tn s danh dau phai trong khodng +100 Hz;
- D6 chinh xac cua phép do suy hao trong khoang +3,5 dB;
- Dai tan ctrng phai Ién hon 80 dB;

- Heé sb bd loc dang Gaussian RBW < 12;

C6 thé diéu chinh may phan tich phé dé cho phép tach trén man hinh clia n6 hai bién
ddé bang nhau cac thanh phan co6 tan s6 chénh Iéch 100 Hz.

Doi véi cac diéu ché phan phoi thdng k&, may phan tich phd va thiét bi tich hop (khi
thich hgp) can phai cho phép xac dinh mat dé pho céng suat (nang lwgng trén thoi
gian va bang théng), phai dwgc tich hgp qua bang théng cho truéece.

Nhiéu pha trung binh trong cac kénh lan can va thay thé phai 1a phép do cla cac
kénh lién ké va thay thé cong suat kénh lan can khéng bi gi¢i han béi nhiéu pha.

Céc chirc ndng can phai co trong mét quy trinh do kiém:
- OBW;

-  ACP;

- Trung binh dwéng cdng suét;

Ghi cht: Bwéng trung binh [a phwong phap do trung binh tai cac may phan tich phd, trong d6, gia tri cong suét
do kiém 13 trung binh trong dwéng trung binh céng suét.

Phwong phap trung binh thay thé cho céng suét trung binh tuyén tinh theo céng
thwce:

P kétqua =P_ do kiém + 2,5 dB
Trong d6, P két qua 1a két qua ctia P_ do kiém I4y ttr gia tri do trén phan tich phd.
A.2. May tao tin hiéu va nguén tin hiéu

Can lwu y rang hiéu suat ctia cac bé tao tin hiéu va nguon tin hiéu 1a da cho cac thir
nghiém duwoc thiye hién. Diéu nay dac biét quan trong doi v&i nhieu pha.
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Phu luc B
(Quy dinh)
Hop ghép do
B.1. Khai niém hép ghép do

Thiét bi dw kién do c6 ding &ng ten nhé phu hop tich hep bén trong, khong ¢ dau
két noi 50 Q, phu hop v&i hdp ghép do tai Hinh 12.

Phép do kiém cb dinh chinh la phép do trén thiét bi cé ang ten thich hop, do kiém
trén tin hiéu blrc xa tao ra khi phép hdp ghép do thyc hién. Dé do tin hiéu khéng
mong muén trong ving phat xa gia, bang théng phép do kiém cé dinh sé trén 5 1an
tan sb hoat déng: Néu khéng dwoc, phép do birc xa theo Muc 2.4.2 va Phu luc C.

Thiét bi c6 dinh Ia thiét bi v6 tuyén co ghép ang ten thich hop 50 Q cho cac tan s6
can do.

Phép do cb dinh sé& day di théng tin dwoc khai bao.
Phép do cb dinh can cung cép:
a. Két ndi t&i ngubn cung cap céng suat day du;

b. Phwo’ng phép dé cung cép dau vao hodc dau ra cho thiét bj. Diéu dé bao
gom ca ang ten thich hop. Trong trwdng hop thiét bi hoat ddng nhanh, giao
dién am thanh can cung cp dwong két ndi thadng hodc qua bd ghép am,
hép ghép do s& cung cap phu hop bd ghép nhw cho di¥ liéu hodc dau ra
hinh anh.

Théng thuéng, hop ghép do dwoc cung cap bdi nha san xuét.

Cac dac tinh phép do kiém trong phong thi nghiém va sé theo moét sé thdng sb sau:
a. Suy hao ghép ndi khéng Ién hon 30 dB.

Bang thdong phu hop.

Gia tri suy hao ghép vuot qua dai tan sbé do dwoc khong quéa 2 dB.

Mach dién vé&i bo ghép ndi RF sé& khdng hoat ddng hoac thiét bj phi tuyén

Gia tri VSWR tai 50 Q sé Ién hon 1,5 dai tAn can do.

Suy hao ghép néi phai khéng phu thudc vao vi tri cia hop ghép do va khong
bi anh hwdng bdi ngudi hoac cac vat theé & gan xung quanh. Suy hao ghép
noi phai cé thé tai tao dwoc khi thiét bi can do dich chuyén hoac bi thay thé.

-~ 0o oo o

g. Suy hao ghép ndi phai khong thay ddi khi diéu kién méi trwerng thay déi.

h. Cac thdng sb duoc liét ké & trén phai théa man dwai diéu kién nhiét dd khac
nghiét.
Suy hao ctia phép do cb dinh ghép néi gitra tin hiéu thu tai diém do I6n hon it nhat
10 QB so v&i nhiéu nén. Néu suy hao I&n qua thi cé thé dwoc bu béi bé khuéch dai
tuyén tinh bén ngoai hép ghép do.
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Vi tri dst EUT

DAu két néi 50 o

Cap thu tin hiéu hodc 4ng ten nho Suy hao:30 o

Hinh 12 - Phép hop ghép do

B.1. Ché do6 str dung
Ché do hop ghép do hay duing cho do kiém may thu va phat trong trwdng hop co ang
ten bén trong thiét bi.

Thong thudng do cac blrc xa cla cong suéat song mang va dé nhay trong diéu kién
cwong dé trwong thay doi. Cac phép do trong cac dieu kién khac nghiét dwoc do
trwédc khi hiéu chuan trong Phu luc C.
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Phu luc C

(Quy dinh)
Vi tri do kiém va sap xép cho phép do birc xa
C.1. Gioi thigu
Phu luc nay giéi thiéu ba vi tri thir nghiém phd bién nhat va moét vat thir nghiém cb

dinh, sé dwoc s dung cac phép do blrc xa theo tai liéu hién tai. Sau d6, cac muc
sau day sé dwoc mo ta:

- Khu vuc do kiém mé (OATS);
- Phong ban phan xa (SAR);
- Phong khéng phan xa (FAR);

Ba khu vuc trén dwoc khuyén nghi khéng gian do kiém trong trweng tw do. Phép do
tuyét dbi va twong déi déu dwoc thuc hién trong khu vie trén. Néi dung sé dwoc moé
ta tai muc 2.4.2, cac loai ang ten phuc vu do kiém dwoc miéu ta tai muc 2.4.3, phép
do cb dinh dwoc miéu ta tai muc 2.5.2.

Truwdng hop cac phép do tuyét ddi dwoc thwe hién, dia diém kiém tra can duoc xac
minh. Thi tuc xac minh chi tiét dwoc mé ta trong khoadn 6 cia ETSI TR 102 273-4
[i.6] cho OATS, trong khoan 6 ctia ETSI TR 102 273-3 [i.5] cho SAR,va trong khoan 6
ctia ETSI TR 102 273-2 [i.4] cho FAR.Théng tin dé tinh d& khéng ddm bao do cua
phép do trén mot trong nhikng vi tri thér nghiém nay cé thé duoc tim thay trongETSI
TR 100 028-1 [i.3] va ETSI TR 100 028-2 [i.3], ETSI TR 102 273-2 [i.4], ETSI TR 102
273-3[i.5] va ETSITR 102 273-4 [i.6].

C.2. Vi tri do kiém birc xa

C.2.1. OATS

Dia diém kiém tra khu viec mé& bao gdm mét ban xoay & mét dau va cot ang ten co
chiéu cao thay déi & dau kia & trén mot mat phang mat dat, trong trwong hop ly
twdng, dwoc thwe hién hoan hdo va & mirc d6 vd han. Trong thuc té, trong khi do
dan tét cé thé dat dwoc, kich thwéc mat phang phai dwoc gidi han. Khu vuc do kiém
mé& rong (OATS) dwoc hién thj trong Hinh 13.

Ang ten thay

ULV S I

Ang ten do |
Cot ang ten ' %
I
Antenna mast E:
2 mast v ‘
~ \ ]
U LN
¥
0
gdad\é
\(\\(\03“ Ban xoay
&L
<

Nén
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Hinh 13 - Khu vwc do kiém mé OATS

Mat phdng mat dat tao ra mét dwdng phan xa mong muén, sao cho tin hiéu ma ang
ten thu nhan dwoc la tong cua cac tin hiéu nhan duoc tlr cac dwong truyen tryc tlep
va phan xa. Cac pha cla hai tin hiéu nay tao ra m&rc nhan cho méi chiéu cao cla
ang ten phat (hoac EUT) va ang ten thu phia trén mat phang mat dat. Cot ang ten
cung cap mét co s& chiéu cao thay déi (tr1m dén 4 m) dé vi tri ciia &ng ten do ¢
thé dwoc tdi wu hoa cho tin hiéu ghép téi da gitra cac ang ten hodc gitra EUT va ang
ten do. Mét ban xoay cé kha nang quay xuyén 360 ° trong mat phdng ngang va né
duwoc st dung dé hé tro mau thir (EUT) tai chiéu cao quy dinh, thwong 1a 1,5 m so
véi mat phang mat dat. Khoang cach do va kich thwéc phong tdi thiéu co thé duoc
tim thay trong muc C.2.4. Khodng cach st dung trong thuc t& cac phép do phai duoc
ghi lai v&i két qua thtr nghiém. Thong tin thém vé OATS c6 thé dwoc tim thay trong
ETSI TR 102 273-4 [i.6].

C.2.2. SAR

Phong ban phan xa (SAR) la - hodc phong khéng phan xa véi méat phadng dan dién -
la mét vé boc, thuworng dwoc che chén,co twdng va tran bén trong dwoc phi bang vat
liéu hap thu vo tuyén. San la kim loai, khong dwoc bao hiém bang cach hap thu vat
liéu va tao thanh mé&t phang méat dat. Phong thwdng chira cot dng ten & mot dau va
mot ban xoay & dau kia. Mot phong khong phan xa dién hinh véi mat phdng dan dién
dwoc thé hién trong Hinh 14. Loai budng th& nay c6 gdng mé phéng dia diém ther
nghiém khu virc mé ly twdng, cé dac diém chinh la mat phang dan pham vi vo han.

Cot ang ten

Ang ten do

e Vat liéu
A héap thu
song vo
tuyén

Ban xoay

Hinh 14 - Phong ban phan xa (SAR)

Trong mé hinh nay, mat phang méat dat tao ra moét dwong phan xa mong
mudn, sao cho tin hiéu thu dwoc tlr 8ng ten thu la tdng cac tin hiéu nhan duoc
tr cac dwdng truyén trwc tiép va phan xa. Cac pha cua hai tin hiéu nay tao
mot mirc nhan duy nhat cho méi chiéu cao cla ang ten phat (hodc EUT) va
ang ten thu phia trén mat dat. Cot &ng ten cung cdp médt co sé chiéu cao thay
ddi (tv 1 m dén 4 m) dé vj tri cha ang ten do co6 thé dwoc téi wu héa cho tin
hiéu ghép tdi da gitra cac &ng ten hodc gitva EUT va ang ten do. Mot ban xoay
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c6 kha nang quay 360 ° trong mat phang ngang va né duoc st dung dé hé tro
mau thtr (EUT) tai chiéu cao quy dinh, thwong 1a 1,5 m so véi mat dat. Khoang
cach do va kich thuwdc phong téi thiéu co thé dugc tim thay trong muc C.2.4.
Khoang cach str dung trong thuc técac phép do phai dwoc ghi lai voi két qua
th& nghiém. Théng tin thém vé Phong Ban phan xa c6 thé duoc tim thay trong
ETSI TR 102 273-3 [i.5]

C.2.3. FAR

Phong khéng phan xa hoan toan 1a mét phong kin, thuwérng dwoc che chan, co
twdng, san va tran bén trong dwoc phi bang vat liéu hap thu séng vé tuyén.
Phong thwdng chira mot gia d& ang ten & mot dau va mot ban xoay & dau kia.
M6t phong khéng phan xa hoan toan dién hinh dwoc hién thj trong Hinh 15.

Ban xoay

Ang ten do

Vat liéu

. ] \ hép thu
AN Y ANV song vo
‘ ‘ tuyén

Ang ten hd tro

_’,

| | L o ®
— \(\‘(\0@0‘3

Ang ten hd tro )

Hinh 15 - Phong khong phan xa (FAR)

Vat liéu che chén phong va hap thu v tuyén phéi hop véi nhau dé& cung cadp mot moi
trvdng dwoc kiém soat cho muc dich thtr nghiém. Loai phong thir nay cé gdng mo
phéng céac diéu kién khéng gian tréng.Viéc che chdn cung cap mét khéng gian thir
nghiém, v&i mirc dd nhiéu gidm tlr cac tin hiéu xung quanh va céc hiéu &ng bén
ngoai khac, trong khi vat liéu hap thu vo tuyén gidm thiéu cac phan xa khéng mong
mubn tir cac blrc twdng va tran nha co thé anh hwdng dén do. Viéc che chan phai du
dé loai bd nhiéu tlr mdi treerng bén ngoai che d4u moi tin hiéu phal do. M6t ban xoay
cé kha nang quay 360 ° trong mat phdng ngang va né dwoc sir dung dé hd tro EUT
(o gan nhw c6 thé dén dd cao 1,5 m so v&i mat dat. Thiét bi dw dinh deo trén nguoi
c6 thé dwoc thtr nghiém bang cach su dung mét nguwdi dan 6ng mo phéng 1am hé
trg. M6 phong ngudi dan 6ng bao gdm mét 6ng acrylic cé thé xoay dwoc chira day
nwdc mudi, dat trén méat dat.

Céc kich thuéc bao gom:
Pécao:1,7+0,1m;
Théng sb bén trong: 300 + 5 mm
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b6 day twong 5 £ 0,5 mm.

Binh chira phai dwoc db day dung dich mudi (NaCl) 1,5 g mdi lit nwéc cat. Thiét bi
phai dwoc co dinh vao bé mat cia nguwdi moé phdng, & do cao thich hop cho thiét bi.
CHU THICH: Bé giam trong lvgng clia ngudi dan 6ng mé phong, cb thé sir dung mot éng thay thé cé mét éng
tam rong dwong kinh toi da 220 mm. Khoéng cach do va kich thwdc budng toi thieu co theé dwoc tim thay trong
muc C.2.4. Khoang cach st dung trong thuc té cac phép do phéi dwgc ghi lai voi két qua the nghiém. Thong tin
thém vé Phong khéng phan xa hoan toan cé thé dwoc tim thdy trong ETSI TR 102 273-2 [i.4].

C.2.4. Khoang cach do

Khoang cach do nén chon dé do EUT tai diéu kién trwong xa. Khodng cach nhé nhét

gitra thiét bi va ang ten do nén la A hoac rm >> %2 trong do:
A la buée séng tinh theo m

rm la khodng cach nhd nhét gitra EUT va &ng ten do tinh theo m

D la kich thwéc Ién nhat ciia khdu do vat ly cla ang ten Ién nhét trong thiét 1ap do,
tinh theo m

D?/\ la khoang cach gitra tia blrc xa gan trong vung Fresnel va tia birc xa trong ving
Fraunhofer tinh theo m, duwoc biét Ia khoang cach Rayleigh.

3 m hodc 10 m la khoang cach khuyén nghi dé do, trong do diéu kién khong duoc
dap ¢ng va khoang cach sé la két qua cua phép do trwong gan, nén ghi lai két qua
trong bai bao cao do kiém va dé khéng dam bao do can ghi lai trong két qua.

C.3. Cac loai ang ten

C.3.1. Yéu cau chung

Tat cac ang ten déu can co cho phép do blrc xa tai ba vi tri dwoc néu ra tai muc
2.4.4. Phu thuép vao muc dich do, cac ang ten sé dugc thiét ké nhw ang ten do hoac
ang ten thay thé.

C.3.2. Ang ten do
Trong do kiém phat xa, ang ten do sl dung phat hién ti trwdng ctia EUT trong mot

giai doan do hoac tir ang ten thay thé trong giai doan khac. Khi vi tri do kiém dwoc
str dung dé do dac tinh cila may thu, ang ten dwoc str dung lam thiét bi phat.

Ang ten do sé 13p trén gia d& cho phép ang ten duoc st dung trong phan cwc ngang
hoac ding. Ngoai ra, trén OATS hodc SAR, chiéu cao cua trung tdm ang ten trén
mat dat phai thay doi trong pham vi chi dinh (thwong [a 1 m dén 4 m).

Trong tan sé tir 30 MHz dén 1 000 MHz, s&r dung ang ten lwéng cwc nhi phan hodc
logarit (LPDA). Trén 1 GHz, nén st dung ang ten horn hodac ang ten lwdng cuc
logarit.

Tuy nhién, déi v&i thr nghiém phat xa gia, ¢ thé st dung két‘hqp ang ten nhj phan
va ang ten mang lwéng cwc dinh ky dé bao phu toan bd dai tan 30 MHz dén 1 000
MHz.

Ang ten do khong yéu cau hiéu chuan tuyét dbi.

C.3.3. Ang ten thay thé

Ang ten thay thé phai dugc st dung dé thay thé thiét bi duoc thir trong cac phép do
thay the.

Phu hop véi dai tan sb va mirc phadn xa nguoc lai cla &ng ten sé can tinh dén khi
tinh toan phép do khéng dam bao.

45



QCVN 122:2020/BTTTT

Tam pha clia ang ten phai tring véi diém tham chiéu cia mau thir ma da duoc thay
thé. Do do, ang ten c6 tam pha thay doi theo chirc nang tan s6 (LPDA) khong phu
hop lam ang ten thay thé.

Diém tham chiéu cta &ng ten thay thé phai trung véi tam am lwgng cua EUT khi ang
ten cia n6 & bén trong hoac diém ma dwoc ang ten ngoai dwoc két néi véi EUT.

Khoang cach gitra cwc dwdi cla dng ten va mat dat téi thidu 1a 30 cm.

Ang ten thay thé phai dwoc hiéu chuan. DBéi véi dwoi 1 GHz, hiéu chuan twong doi
vGi mot lwdng cye nira bude song, trong khi trén 1 GHz, b tan nhiét dang hwéng 1a
tham chiéu.

CHU THICH: Khong thé st dung sb liéu hiéu chuin danh cho st dung phia trén bé& mat phan chiéu trong budng
khéng phan xa hodc nguorc lai.

C.4. Hwéng dan vi tri dat diém do kiém birc xa
C.4.1. Yéu cau chung

Quy trinh cu th’é, thdng thudng bi thiét bi dq kiém va trll'ch 'hcyp sé pén phai thuyc hién
tride khi do kiem birc xa phat ra. Cac so do nay la phd bién cho tat cac cac vi tri thi
nghiém dwgc miéu ta trong muc 2.4.2.

Khi can thiét, can khung lap co kich thuwoc toi thiéu dé gan EUT trén ban xoay.
Khung lam bang dé dan thap, d tham twong doi thap, vat liéu nhw polystyren, ..

C.4.2. Cong suat cung cap cho thiét bi EUT nguén pin

Tat ca cac do kiém s dung ngudn cung cap gom do kiém trén EUT duoc thiét ké dé
st dung pin. Déi va&i thiét bi chay bang pin, day dan nguon phai dwoc két ndi voi cac
dau ndi ngudn cha EUT (va dwoc theo déi bang vén ké ky thuat sé) nhung pin van
tdn tai, cach ly v&i phan con lai cta thiét bi, cé thé bang cach dan bang dinh va cac
tiép diém cua no.

Day cap c6 thé anh hwéng dén hiéu suat do ctia RUT. Vi thé, sé& can phai ¢ cach
thirc d& khong bi dnh hwdng. Diéu nay cé thé dat dwoc bang cach dinh tuyén ra khi
EUT cling nhw ha man hinh hodc chét liéu twdng bang dwong dan ngan nhat cé thé.
Céc bién phap phong nglra nén dwoc thwe hién dé gidm thiéu trén cac day dan nay.

D@ liéu hiéu chudn trén tat ca cac cap va bd suy hao phai bao gom tén that chen va
VSWR trong toan bd dai tan cua cac thir nghiém. Tat ca cac so liéu suy hao va
VSWR sé ghi lai trong bang két qua s6 nhat ky cho thtr nghiém cu thé.

Khi cac yéu t6/ bang hiéu chinh dwoc yéu ciu, can phai cé sin ngay lap tirc.
Doi voi tat ca cac hang muc clia thiét bi thir nghiém, cac sau sb toi da phai duoc biét
cung voi viéc phan phdi 16i. Vi du:
- Suy gidm cap: £0,5 dB v&i phan phéi hinh chi¥ nhat;
- Méy thu do: dé chinh xac murc tin hiéu 1,0 dB (b6 Iéch chuén) v&i phan phdi
16i Gaussian.
Khi bat du do, nén kiém tra hé thong trén cac hang muc cda thiét bj thir
nghiém dwoc st dung trén khu vire do kiem.

C.4.3. Chuén bj vi tri

Céc day cap dén ang ten do va thay thé duwoc sap xép theo phan cuc ngang ra khoi
khu vuc do kiém téi thiéu 2 m (trr khi, trong trwéng hop ca hai loai buéng khong
phan xa, déu dat sau lwng twdng) va cho phép do phan cuc dirng va xuyén qua mét
phdng mét dat hodc man hinh (néu thich hop) cho thiét bj thir nghiém. Céac bién
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phap phong ngtra thie hién voi muc dich giam thiéu anh huwéng day dan. Cac day
cap, dinh tuyén va thay do6 clia ching phai giong hét v&i thiét 1ap xac minh.

D@ liéu hiéu chuan cho cac hang muc cuda thiét bj do kiém phe}i c6 san va hop l&. Dbi
vGOi ang ten,thl’f nghiém, thay thé va do lvong, dir liéu phéi gom murc tang so v&i bd
tan nhiét dang hudng (hodc hé so ang ten) cho tan so thir nghiém. Ngoai ra, phai
biét VSWR cla ang ten thay thé va ang ten do.

C.5. Ghép tin hiéu

C.5.1. Yéu cau chung

Trwong hop birc xa ¢ thé gay nhiéu loan trwong do va dan dén do khéng dam bao
do bo sung. Nhiéu nay cé thé dugc giam thiéu bang cach st dung cac phuong phap
ghép phu hgp, tach tin hiéu va nhiéu tredng hop toi thiéu.

C.5.2. Cac tin hiéu dir liéu

Phwong phap quang hoc, siéu am hoac héng ngoai sé tach dugc. DPé gidm nhiéu

loan trwong bang cach s dung két nbi cap quang phu hop. Két ndi birc xa siéu am
hodc hdng ngoai doi hdi cac bién phap phu hop dé gidm thiéu nhiéu xung quanh.

C.6. Quy trinh do birc xa
C.6.1. Yéu cau chung

Phu luc nay dwa cac quy trinh chung cho cac phép do birc xa tai cac vi tri do kiém va
sap xép theo hwéng dan tai Phu luc C. Tét nhat cac phép do birc xa phai dwoc thuc
hién trong FAR, tai muc C.6.3. Cac phép do phong xa trong OATS hoac SAR duoc
mé ta trong muc C.6.2.

C.6.2. Do burc xa trén OATS hoac SAR

Phép do blrc xa sé& thuwc hién hé tro thém bdi dng ten do va ang ten duoc khuyén
nghi tai phan C.2 va vi tri do kiém tai phan C.1. Thiét bi EUT va &ng ten do dwoc thiét
lap sao cho dat dwoc mirc cdng suét phat téi da. Vi tri nay s& dwoc ghi lai trong bao
cao do lwong:

a. Ang ten do thiét lap phan cuc dirng trir khi co quy dinh khac va EUT dwoc
dat tai vi tri chuan va dwoc bat 1én.

b. Thiét bi do dwoc két ndi v&i &ng ten do va thiét 1ap theo cac théong sb ky
thuat cta thir nghiém.
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e.

Dé cao dic
1 biét tir
Im-4m

1.5m Nén dat

Hinh 16 — B4 tri do — Cach 1
1. EUT
2. Ang ten do
3. Thiét bi do

EUT dwoc xoay 360° trong mat phang nam ngang cho dén khi nhan duoc
tin hiéu I&n nhat tr may do.

Ang ten do phai dwgc nang hodc ha xuéng mét lan niva trong pham vi chiéu
cao quy dinh cho dén khi dat dwgc mure t6i da. Mirc nay sé duoc ghi lai.

Phép do dwoc thiét 1ap lai véi &ng ten phan cuc ngang.

C.6.3. bo burc xa trén FAR

DPbi v&i phép do birc xa str dung FAR, quy trinh giébng quy trinh dwgc mé ta trong
muc C.6.2.

C.6.4. May do thay thé

Pé xac dinh gia tri do tuyét déi, phép do thay thé sé& dwoc thuc hién. Cac budc thuc
hién sau:

a.

Thay thé EUT bang ang ten thay thé dwoc md ta nhw thiét bi 1 trong Hinh
16. Cac ang ten s dung la ang ten phan cwc dirng.

Két néi v&i bo tao tin hiéu chuén véi dng ten thay thé va diéu chinh theo tan
so do.

Néu OATS hodc SAR duwoc sir dung, ang ten do sé dwoc tang hodc giam
dé dam bao thu duwgc tin hiéu mirc cao nhét.

Sau d6, cong suat cta bo tao tin hiéu sé diéu chinh mirc bang voi thu tai
thiét bi do nhw EUT.

Cong suat birc xa bang cong suat cung cap béi bg tao tin hiéu, tang do tang
ich ang ten dé bu phan suy hao cap (gia tri tinh bang dB).
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f. Phép do dworc lap lai v&i ang ten phéan cwc ngang.

CHU THICH: Béi v6i vi tri do cén thiét 1ap c6 dinh ang ten va 1ap lai vi tri v&i cac EUT, céac gia tri hiéu chinh tur
hiéu chuan vi tri c6 thé thay doi.

C.6.5. Phép do birc xa cho cac may thu

Céc phép do birc xa phai thyc hién trong FAR. Phép do trén thiét bi thu vé co ban la
sy dao ngwoc cac phép do trén thiét bj phat, véi mot bd tao tin hiéu dwoc két ndi véi
ang ten do. Viéc hiéu chuan dwa trén nguyén tac thay thé EUT bang ang ten thay thé
va thiét bj do phu hop. Muc C.3.2 cé néu.

CHU THICH: Viéc nay khong yéu cau mét lwéng cuc niva buwdc séng, chi cin mét dng ten véi do tang ich theo
ntra bwdc séng.

Co6 hai phwong phap:
a) Két ndi ang ten thay thé véi may thu do hiéu chuan va doc két qua do truc tiép.

b) Do suy hao dwong truyén tir dng ten do dén ang ten thay thé va trir phan nay voi
murc thu tin hiéu may tao tin hiéu dé dat dwoc két qua do.

Béi voi phong phap a) mirc nhan dwoc trong s6 phép do co thé qua thap, do d6 co
thé can tang tin hiéu cua bo tao tin hiéu phu hep va ap dung mic bu twong dwong
dé cho két qua do.

Déi‘ v&i phwong phap b) cé nghia Ia mét phép do hiéu chuén cé thé st dung cho
nhiéu th&r nghiém.

C.7. Hwéng dan cua yéu ciu ky thuat cho do kiém
C.7.1. Yéu cau chung

Phan nay cung cép cac huéng dan vé cac yéu cau ky thuat do kiém khac nhau dé
phu hgp véi cac phép do blrc xa.

C.7.2. Vi tri do kiém cho tin hiéu vo tuyén phu hop va dap rng

Bang C.1 duwa ra vi tri do kiém cho méi phép do vo tuyén khi thuc hién cac phép do
blrc xa trén thiét bj c6 ang ten tich hop.

Bang C.1 - Tham chiéu cac phép do kiém vo tuyén va phwong phap do

Do kiém vé tuyén phi hop — s6 muc | Vi tri do kiém twong tpng — s phu luc
2.5.1 C1.1,C1.2,C1.3
2.5.3 C1.1,C1.2,C1.3
2.5.4 C1.1,C1.2,C1.3
2.4.2 C1.1,C1.2,C1.3
2.6.1 C1.1,C1.2,C1.3
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Phu luc D
(Quy dinh)
Danh muc san pham thiét bj vo tuyén dién trong mang dién rong
cong suat thap LPWAN hoat dong tai bang tan 920-922,5 MHz
phai dam bao yéu cau QCVN 122:2020/BTTTT

TT [Tén san pham, hang héa

theo QCVN Ma so HS M6 ta san pham, hang héa
01 | Thiét bi vo tuyén dién Thiét bi vo tuyén dién trong
trong mang dién réng mang LPWAN bao gom cac

cong suat thap LPWAN | g=47 69 00 | c@m bién va thiét bj truy cap
hoat doéng tai bang tan duwoc két noi véi nhau qua giao
920-922,5 MHz 8517.62.21 | gien vé tuyén co chirc nang
cdm bién cac théng sb do
lwdng, ghi nhan va truyén dir
liéu twr xa;
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Thw muc tai liéu tham khao

[11 ETSI EN 300 220-1 V3.1.1 (02-2017): "Short Range Devices (SRD) operating in
the frequency range 25 MHz to 1 000 MHz; Part 1: Technical characteristics and
methods of measurement”.

[2] ETSI EN 300 220-2 V3.2.1 (2018-06) “Short Range Devices (SRD) operating
in the frequency range 25 MHz to 1 000 MHz; Part 2: Harmonised Standard for
access to radio spectrum for non specific radio equipment”.

[3] ITU-R Report SM.2423-0 (2018-06) “Technical and operational aspects of low
power wide area networks for machine-type communication and the Internet of
Things in frequency ranges harmonised for SRD operation”.

[4] Regulation number 3/2019 LPWAN (Indonesia).
[5] Class assignment No. 1-2017 (Malaysia).
[6] IMDA TS SRD Issue 1 Revision 1, 4/2018 (Singapore).
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