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S6:8¢ /2020/TT-BTTTT Ha Noi, ngaydy thangdd nim 2020

THONG TU

Ban hanh “Quy chuan k§j thuit quc gia vé thiét bi v6 tuyén mang dién
rong cong suat thap (LPWAN) biing tin 920 MHz dén 923 MHz”

Can cit Lugt Tiéu chudn va Quy chudn ky thudt ngay 29 thdang 6 ndm
2006,

Cén cir Ludt Vién thong ngay 23 thang 11 nam 2009;

Cén cit Nghi dinh sé 127/2007/NP-CP ngay 01 thang 8 nam 2007 cua
Chinh phit quy dinh chi tiét va hudng dan thi hanh mét sé diéu cia Ludt Tiéu
chudn va Quy chudn kp thudt;

Cén cir Nghi dinh s6 78/2018/ND-CP ngay 16 thang 5 nim 2018 cia
Chinh phu sia doi, b6 sung mét sé diéu cua Nghi dinh s6 127/2007/NP-CP
ngay 01 thang 8 ndm 2007 ctia Chinh phii quy dinh chi tiét thi hamh mét sé diéu
Ludt tiéu chudn va quy chudn kyj thudt,

Cén cir Nghi dinh s6 17/2017/ND-CP ngay 17 thang 02 nam 2017 cua
Chinh phii quy dinh chirc ndng, nhiém vu, quyén han va co céu té chite ciia B6
Théng tin va Truyén théng;

Theo dé nghi ciia Vu truong Vu Khoa hoc va Cong nghé,

Bé truong B T hong tm va Truyén thong ban hanh Thong tu quy dinh
Ouy chuan ky thudt quéc gia vé thiét bi vé tuyén mang dién réng cong sudt thap
(LPWAN) béang tan 920 MHz dén 923 MHz.

Piéu 1. Ban hanh kém theo Théng tu nay Quy chuén k¥ thuat quéc gia vé
thiét bi vo tuyén mang dién rdng cong suét thap (LPWAN) bang tdn 920 MHz
dén 923 MHz (QCVN 122 :2020/BTTTT).

Piéu 2. Thong tu ndy c6 hiéu lyc thi hanh ké tir ngay 01 thdng 7 nam
2021.

Piéu 3. Chanh Vin phong, Vu truéng Vu Khoa hoc va Cong nghé, Thu
truong cac co quan, don vi thudc B6 Thong tin va Truyén thong, Giam dbc Sé
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Théng tin va Truyén théng céc tinh, thanh phd truc thude Trung wong va cac to
chire, ca nhan ¢6 lién quan chiu trach nhiém thi hanh Théng tu nay./.4g_—

Noi nhin: BO TRUONG
- Thu twéng Chinh pht, cde Phé Thi tuéng Chinh phu (dé b/c); ’
- Cac B9, co quan ngang B0, co quan thude Chinh phu; :
- UBND céc tinh, thanh phd truc thudc Trung wong; VLN - &
- S& TTTT céc tinh, thanh pho tryc thude Trung wong; fl‘ o/
- Cuc Kiém tra van ban QPPL (B& Tu phép); ;L}; 2
- Cong béo, Céng Théng tin dién tir Chinh ph; k‘d '
-BO TTTT: Bg trudng va cac Thir trudng, cac co quan, don vi \:\\
thudc B8, Cong thong tin dién tir clia Bo; oo
- Luu: VT, KHCN (250). S

Nguyén Manh Hing
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QUY CHUAN KY THUAT QUOC GIA

VE THIET BI VO TUYEN MANG DIEN RONG CONG SUAT THAP (LPWAN)
BANG TAN 920 MHz BEN 923 MHz

National technical regulation

on radio equipment in Low Power Wide Area Networks (LPWAN) operating
in the 920 MHz to 923 MHz frequency band

1. QUY DINH CHUNG
1.1. Pham vi diéu chinh

Quy chuén nay quy dinh cac chi tiéu ky thuat vé phé tan, didu kién ky thuat va
phwong phap do dbi véi thiét bi vo tuyén trong mang dién réng céng suat thap
(LPWAN) hoat dong tai bang tan 920 MHz dén 923 MHz.

Thiét bi vé tuyén trong mang LPWAN bao gdm cac cam bién (Sensors hay End-
points) va thiét bi truy cap (Access stations hay Gateways) dwoc két ndi véi nhau
qua giao dién vo tuyén; st dung phd tan dung chung (bang tdn 920 MHz dén 923
MHz) v&i cac thiét bi vo tuyén cuw ly ngan khac.

Céc thiét bi v6 tuyén trong mang LPWAN st dung phd tan cdp phép cho théng tin di
déng cong cong IMT khéng thudc pham vi diéu chinh cta Quy chuan nay.

Quy chuan nay &p dung déi véi san phadm, hang hoa 14 thiét bj vo tuyén trong mang
dién rong coéng suat thap (LPWAN) cé ma so HS quy dinh tai Phu luc D.

1.2. Déi twong ap dung
Quy chuan nay duoc ap dung cho cac td chirc, ca nhan Viét Nam va nwéc ngoai co

hoat dong san xuét, kinh doanh cac thiét bj thuéc pham vi diéu chinh cia Quy chuan
nay trén lanh tho Viét Nam.

1.3. Tai liéu vién dan
Recommendation ITU-T 0.153 (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 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 ngén gon tir bd phat dap té¢i bé khoi tao tin nhan xac nhan da thu thanh
cobng tin nhan.

1.4.2. Kénh lién ké (adjacent channel)

Bang tan sb, co do rong béng d6 rong kénh danh dinh (OCW), nam & hai bén cla
kénh danh dinh.

Hinh 1 - Binh nghia cac kénh lién ké
1.4.3. Thiét bi phu tre’ (ancillary equipment)
Thiét bi dwoc st dung trong két néi voi may thu hoac may phat.

CHU THICH: Mat thiét bj dugc coi la thiét bi phy tro' khi:

« Thiét bj dwoc st dung két hop voi mot may thu hoac may phat dé tao ra céc tinh néng hoat dong va hoic diédu
khién bd sung cho thiét bi théng tin vd tuyén (vi du nhw d& ma rong diéu khién t6i vi tri hoc khu viee khac); va

« Thiét bi khong thé st dung riéng 1& dé tao ra cac chirc néng str dung ddc lap ctia mot may thu hodc may phat;
va

« May thu/may phat ma n6 két ndi toi cé kha nang tao ra mot s6 hoat dong @4 dugc dy tinh nhu phat va hoac thu
khéng cén co thiét bi phu tro (nghia I n6 khdng phai 1a mdt khéi con clia thiét bj chinh can thiet dé duy tri chtrc
nang co ban cua thiét bj chinh).

1.4.4. Thich (rng kénh (channel adaptivity)

Kha nang thich (ng v&i cac ché dé cua thiét bi ma khéng thay ddi kénh truyén.
1.4.5. Khoang cach kénh (channel spacing)

Khoang cach, tinh theo Hz, gitra cac tan sé trung tam danh dinh lién ké.

1.4.6. Tan sb trung tam (centre frequency)
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Téan sé trung tam danh dinh cia mét kénh tan sé.

1.4.7. Phép do dan (conducted measurement)

Phép do duoc thue hién bang cach ding dau néi tryc tiép tré khang 50 Q téi thiét b
can do kiém.

1.4.8. Truyén dan lién tuc (continuous transmission)

Truyén dan ma khéng bi gian doan trong thdi gian do.

1.4.9. Thei gian truyén dan liy ké (cumulative on time (Ton-cum))

Téng clia T, trong théi gian quan sat Tgpe.

CHU THICH: Xem Hinh 2.

Ten Toia Ton2

Tobs
Trong Vi dU néy Ton-cum = Ton“f & TOH,Z*
Hinh 2 - Minh hoa th&i gian truyén dan liy ké
1.4.10. Thé&i gian chét (dead time)

Thaoi gian gitra thoi diém c_;uéi trong khoang thi gian danh gia kénh tréng (CCA) va
th&i diém bat dau cda truyén dan.

1.4.11. Ang ten r&i (dedicated antenna)

Ang ten co thé théo roi, dwoc kiém tra va cung cap kém theo thiét bi vé tuyén, duoc
thiét ké nhw mot phan khéng thé thiéu cla thiét bj.

1.4.12. Théi gian tri hoan (deferral time)

Thoi gian ngau nhién mot t[uyén dan bi hoan lai trwde khi thwe hién lai danh gia kénh
trong khi mét kénh khéng roi.

1.4.13. Th&i gian bo qua (disregard time)

Khoang thoi gian nha san xuat cong bé trong d6 hai birc xa v6 tuyén riéng biét trong
mot kénh hoat dong dwoc xem nhw mét khéi lién tuc dwoc phat di.

CHU THICH: Xem Hinh 4.

1.4.14. Chu ky lam viéc (Duty cycle)

Ti s6 dwoc biéu didn dwoi dang phan trém, clia khoang truyén dan Ity ké Toncum
TUn—Cum

trong thoi gian quan sat Type. DC= ( Tobs

) trén mot bang théng quan sat Fopes.
Fobs

1.4.16. Ang ten tich hop (Integral antenna)

Ang ten c6 dinh, duoc gén clung voi thiét bi va dwoc thidt ké nhu mét phan khong
thé thiéu cla thiét bj.

1.4.17. Nghe trwéce khi phat (Listen before transmit)
7
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Co ché ma mét thiét bi 4p dung danh gia kénh tréng trwde khi thwe hién truyén dan
(cting dwoc biét dén nhw nghe triedc khi noi).

1.4).18. Théi Iwong truyén dan t6i da (Tonmax) (Maximum transmission duration Ton.
Max

Khoang thoi gian truyén dan Ton dai nhat dwoc cho phép.

1.4.19. Bd khéi tao tin nhan (Message Initiator (MI))

Thiét bi ma phat ra mét tin nhén d& chuyén t&i mét thiét bi khac, chéng han nhw mot
may phat dap tin nhan.

1.4.20. May phat dap tin nhin (Message Responder (MR))

Thiét bi thu mt tin nhan tir thiét bi khac, chang han nhw may khéi tao tin nhan.
1.4.21. Khoang giira cac truyén dan cwe tiéu (minimum inter-transmission interval
Toff—Min)

Khoang nhd nhat trong mét kénh gitra hai lan truyén dan b&i cung mot thiét bi.
1.4.22. Bang théng quan sat (observation bandwidth (Feps))

Bang théng ma nang luvong ctia mét thiét bi dwgc xem xét cho muc dich danh gia
th&i gian truyen dan.

1.4.23. Théi gian quan sat (observation period (Tobs))

Khoang thoi gian tham chiéu.

1.4.24. Bang théng chiém dung (Occupied BandWidth (OBW))

PG rong clia mdt bang tan s trong d6 dwoi tan s6 thAp nhét va trén tan sé cao nhat

z ~

ciia no, cong suat birc xa trung binh méi bién chi bang 0,5 % tdng cong suat birc xa.
CHU THICH: Xem hinh 3.

1.4.25. Théi gian ngat (off time (Tor))

Khoang thai gian gitra hai Ian truyén dan thanh cong trong mét kénh danh dinh.

CHU THICH: Xem Hinh 4

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

Khoang thoi gian thue hién thanh cong mét truyén dan.

CHU THICH: Xem Hinh 4

1.4.27. Kénh hoat déng (Operating Channel OC)

Dai tin s& ma thiét bi truyén dan trén d6, duoc dinh nghia béng hai gia tri ria tan s&:
Fiow V& Frigh dwroc cong khai b&i nha san xuat.

1.4.28. Bang thong kénh hoat déng (Operating Channel Bandwidth OCW)

D6 rong gitva hai tan s8 Fiow Va Fhigh duoc cong khai giéng nhw kénh danh dinh.
1.4.29. Tan sb hoat déng (Operating frequency)

Tan sé trung tam danh dinh ca kénh tan s6.

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

Bang tn @& thiét bj hoat dong va thyc hién day di cac chire ndng da duoc thiét ké
cha thiét bi, dwoc dinh nghia bang hai gia triria tan sb: Fiow-ors VA Fhigh-oFs.

1.4.31. Mién ngoai bang (Out of Band domain)
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Dai tAn s& ngay ngoai k&nh danh dinh va Ia két qua cla qua trinh diéu ché, nhung
khéng bao gébm phat xa gia.

Tan sé trung
tam

..----l.--..--

oy}
QD¢
=
w

thdng |

Bpi2= 05% chiém 2= 05%

Hinh 3 - Bing théng chiém dung
1.4.32. Phat xa ngoai bang (Out of Band Emission)
Cac phat xa trong mién ngoai bang.
1.4.34. Po btrc xa (Radiated measurements)
Cac phép do lién quan dén tredng birc xa.
1.4.35. Ngwéng tin hiéu (Signal threshold (Pngusng))

Mtrc cong suéat clia bang théng may thu xac dinh diém bat dau va két thic ctia mét
truyén dan. Pugusng duroc thiét [ap & -26 dB.
1.4.36. Phat xa gig (Spurious emission)

Cac phat xa trén mét hay nhiéu tan sb & ngoai mién phat xa ngoai bang va mtrc phat
xa ¢o thé giam ma khéng anh hwéng dén viéc truyén dan théng tin.

CHU THICH: Cac phat xa gia bao gbm phat xa hai, cac phat xa ky sinh, cac san phdm xuyén diéu ché va cac san
pham bién @i tan sb nhung khdng 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 khoang cach gitra cac phat xa
ngan hon Tpis, v&i mét mire tin higu 1én hon ngwong tin hiéu Pugueng trong kénh danh
dinh.

Céng suat tin

|

L--.«-»-. Ten = Tondtax

hiéu tron » _ i .
'kénh g ;.W.Tm -—Tm-txﬁx-—siqw ngg _Tgff.:\iﬁ—"i ch‘:‘"'TB'mwﬂ . E
‘ ! . B .

| | NIl |

f ? I i ' Nguwdng tin

1 f hiéu trong

/} '\ A R é i a bang théng

- may thu

Théi gian
Hinh 4 - Cac dinh nghia truyén dan
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1.5. Ky hiéu

dB Paxiben

E Cuwong do trudng

NaCl Dung dich Natri Clorua

R Khoang cach

S D6 nhay ctia may thu

A Budc song

1.6. Chir viét tit

AC Alternative Current

ACK Acknowledgment

ACP Adjacent Channel Power

ACS Adjacent Channel Selectivity

AFA Adaptive Frequency Agility

ARQ Automatic Repeat reQuest

AVG Average

BER ' Bit Error Ratio

BW BandWidth

CCA Clear Channel Assessment

CISPR International Special Committee on
Radio Interference

DC ‘Duty Cycle

DCT Duty Cycle Template

e.r.p. effective radiated power

EU European Union

EUT Equipment Under Test

FAR Fully Anechoic Room

FEC Forward Error Correction

FHSS Frequency Hopping Spread Spectrum

I intermediate Frequency

IMIT International Mobile
Telecommunication

ITU-T International Telecommunication
Union - Telecommunication
Standardization Sector

loT Internet of Things

LBT Listen Before Talk

LPDA Logarithmic Periodic Dipole Ang ten

LPWAN  Low Power Wide Area Networks
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Dong dién xoay chiéu

Xac nhan

Cong suét kénh lién ké
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Kha nang thich (rng tan s
Yéu cau lap lai tw déng
Trung binh céng

Ti 1& 16i bit

Bang théng

DPanh gia kénh trong

Uy ban quéc té vé& nhidu vé tuyén

Chu ky lam viéc

M3Au chu ky lam viéc

Cong suét blre xa hiéu dung
Uy ban Chau Au

Thiét bi can do kiém

Phong do khong phan xa
Stra 16i trvdc

Trai phd nhay t&:

Tan sb trung 1

Théng tin di déng ton cau
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phan tiéu chuan hoa vién thong

Internet van vat

Nghe truwde khi néi

Ang ten l6-ga-rit chu ky
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M

MR
OATS
OBW
oC
OCwW
OFB
OFDM

O0B
PD
PSD
RB
RBW
RBW ¢t
RF
RMS
RX

SA

SA

SR
SRD
TR

>
VBW
VSWR

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

Power Spectral Density
Receiver Bandwidth
Resolution BandWidth
REFerence Resolution BandWidth
Radio Frequency

Root Mean Square

Receiver

Spectrum Analyser
Seﬁi-Aneéhoic Room
Switching Range

Short Range Device
Technical Report

Transmitter

Video Bandwidth

Voltage Standing Wave Ratio
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Bo khéi tao tin nhan

B& phat dap tin nhan

Ving do kiém mé réng
Bang théng chiém dung
Kénh hoat déng

Bang théng kénh hoat déng
Bang tan sé hoat dong

Diéu ché phan chia theo tan sé
trwee giao

Ngoai bang

Mat d6 cdng suét

Mat d6 phd cong suét

Bang théng may thu

Bang théng phan dai

Bang théng phan dai tham chiéu
Tan sé vo tuyén

Gia tri hiéu dung

May thu

May phan tich phd

Phong do ban phan xa

Dai chuyén mach

Thiét bi cw ly ngén

Bao cao ky thuat

May phat

Bang théng video

Ti sb séng dirng theo dién ap

2. QUY DINH KY THUAT

2.1. Yéu cau chung

2.1.1. Tinh ning ngit may phat

Néu may phat co tinh nang ngat tw dong, sé thiét [ap tinh nang khéng hoat déng
trong thoi gian do kiém. Trwdng hop nguwoc lai, sé can phéi cé 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 cap kem theo thiét bi
toan b6 cac théng tin ve ngudn tin hiéu do can thiét va thong tin cai dat thiét bi.
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2.1.3. Phan loai may thu

Hiéu nang clia may thu lién quan dén kha néng hoat dong binh thweng khi co xuét
hién tin hiéu cta hé théng vé tuyen khac & béng tan lan can. May thu duoc phan loai
dwa theo hiéu nang nhw Bang 1a.

Viéc lva chon loai may thu phai chu y dac biét dén nguy co nhiéu song ttr cac hé
théng hoat déng trong ciing bang tan hodc trong bang tan lién k&, dac biét la cac ng
dung co lién quan dén bao dam an toan, an ninh. Nha san xuét phai théng tin dén
ngwoi st dung ve rai ro cho thay thiét bi co thé hoat déng khéng dang v&i muc dich
str dung.

Bang 1a - Phan loai may thu

‘Phén loai may thu | Mo ta

1 Loai 1 [a nhém may thu cé mirc hiéu nang cao

1.5 Loai 1,5 l1a nhém may thu néng cao hiéu néng cua may thu
loai 2

2 Loai 2 1a nhém may thu cd mirc hiéu narg ficu chuén

Loai may thu phai duoc ghi trong két qua do kiém va huéng dan st dung cua thiét
bi.

2.2. Cac diéu kién do kiém, ngudn va nhiét dé moi tredng

2.2.1. Tin hiéu do kiém

2.2.1.1. Tin hiéu do kiém cho dir liéu

Déi voi do kim cu th&, tin hiéu do kiém la séng mang dwoc diéu ché hoac khéng
didu ché dwoc tao bdi EUT. EUT c6 kha nang phat ra cac tin hiéu do kiém sau:

D-M1: Tin hiéu do kiém bao gdm mét song mang khong diéu ché. Tin hiéu
nay |a tiy chon nhwng gitp don gian héa mot so bai do.

D-M2: Tin hiéu do kidm la mét song mang dwoc diéu ché & trang thai hoat
ddng binh thweng véi bang théng chiém dung RF 16n nhat. Tin hiéu do
kidm wu tién bao gdm mat chudi bit gia ngdu nhién dai téi thiéu 511 bit
theo Khuyén nghi ITU-T 0.153. Chudi nay sé dwoc lap lai lién tuc.

D-M2a: Tin hiéu do kiém dwoc mé ta trong D-M2 nhwng duoc tao ra khéng lién
tuc. Cac tin hiéu RF dwoc tao phai giong nhau cho mai 1an truyén
ngoai trir chudi di liéu, xay ra thuwong xuyén theo'thdi gian, cé thé 1ap
lai chinh xac va thoi lwong cua chung thé hién hoat dong binh thwong
cta EUT ngoai trir tuan tha gidi han chu ky hoat dong.

D-M3: Tin hiéu do kidm mo ta hoat déng binh thwdng cia EUT. Tin hiéu nay
phai dwgc phong thir nghiém va nha san xuit dong y trong trwdng hop
dung cac ban tin lwa chon va dwoc phat di hay dwgc giai méa trong thiét
bi. Tin hiéu do kiém nay co thé duwoc dinh dang va co thé chira méa tim
16i va slra |&i.

Tin hiéu do kidm c6 thé duoc tao ra béng cach ap dung do tin higu bang gbc vao

cdng didu ché trén thiét bi hoéc do bén trong thiét bi tao ra. Chi tiét v& phwong phap

thue hién theo khai bao clia nha san xuat va phai ghi vao bao céo do kiém.
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Déi v&i méi bai do kiém, tin hiéu do kiém sé& dwoc ghi lai trong bao cao do kiém.
Khuyén nghij tin hiéu do kiém cho méi bai do dugc chi trong Bang 1.

Bang 1 - Tin hiéu do kiém

Yéu cau Tin hiéu do kiém

Céng suat phat xa hiéu dung D-M1, D-M2, D-M2a, D-M3
Chu ky hoat déng 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 mudn trong mién phat xa | D-M1, D-M2, D-M2a, D-M3
gia .

Cong suét tirc thoi D-M3
Phat trong diéu kién dién ap thap D-M1, D-M2, D-M2a, D-M3
Qué tai dau vao may thu D-M3

2.2.2. Nguon dién do kiém
2.2.2.1. Yéu cau chung

Thiét bi duoc do kiém bang cach st dung ngudn dién do kiém phi hop theo quy
dinh tai 2.2.2.2 hodc 2.2.2.3 tuy thugc thiét bi dwoc cp ngudn bing ngudn bén ngoai
hodc tich hop bén trong, thiét bj sé& dwoc do kiém nguén dién bén ngoai theo quy
dinh tai 2.2.2.2, sau d¢ sr dung nguén dién bén trong theo quy dinh tai 2.2.2.3.

Ngudn dién do kiém duoc st dung phai dwoc ghi trong bao cao do kiém.
2.2.2.2. Nguén dién do kiém ngoai

Ngudn dién do kiém ngoai phai c6 kha nang tao ra dién ap do kiém murc dé binh
thwong va cao dwoc quy dinh tai 2.2.3.2 va 2.2.4.2. Tr& khang bén trong cda ngudn
dién do kiém ngoai phai du thdp dé khong anh huwéng toi két qua do kidm, Tuy thude
muc dich do kiém, dién ap clia ngudn do kiém phai dwoc do tai dau vao cla thiét bi.
Liru y, déy co the 1a diém ndi chinh cia thiét bj véi mét ngudn dién cung cip ngoai.
Nguén dién do kiém ngoai phai dwoc tach roi phi hop va duoc ap dung cang gan
cac cyc pin clia thiét bj cang tét. D4i voi cac phép do birc xa, bat ky day dan ngudn
dién ngoai phai dwoc sap xép sao cho khéng anh hwdng dén phép do (vi du st dung
ferit trén day cap dién).

Trong qua trinh do kiém, dién ap nguén dién do kiém s& nim trong khoang pham vi
dung sai < £1 % doi v&i dién ap ban dau ciia mdi bai do kidm. Gia tri cia dung sai
nay c6 thé c6 anh hwéng nhét dinh déi véi mét vai phép do. Do d6, di voi nhirng
phép do nay nén st dung gia tri dung sai nhé hon dé ting d6 chinh xac cia phép do.
Doi voi do phat xa, bat ky day dan ngudn dién ngoai phai duoc sap xé&p sao cho
khéng anh hwéng téi phép do.

2.2.2.3. Ngudn dién do kiém tich hop

T
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Déi voi do phat xa trén thiét bi di déng co &ng ten tich hop sin hay ang ten roi,
nguon dién bén trong dwoc sac day sé dwoc sl dung. Pin sir dung theo cung cap
ho#c khuyé&n nghi ciia nha san xuét. Néu pin dwgc si dung, & cudi bai do kiém dién
ap phai trong khoang sai < £5 % so v&i dién ap ¢ d4u bai do kiém. Trong tredng hop
khéng phiu hep, ap dung C.3.1.

Néu can thiét, doi véi phép do dan, diéu kién do kiém khac nghiét hoac st dung hop
gh,ép do, nguén dién cung cap ng'oéi dwoc mo ta tai 2.2.2.2 v&i dién ap yéu cau co
thé thay thé cho pin theo cung cap hay khuyén nghi. Biéu nay can dwoc ghi trong
bao cao do kiém.

2.2.3. Piéu kién do kiém théng thwong
2.2.3.1. Nhiét do va dd 4m théng thwong
Cac didu kién nhiét d6 va do &m théng thwong cho do kiém phai nam trong pham vi
sau:

o Nhiét do: +15 °C t&i +35 °C.

e D6 &m twong déi: 20 % t6i 75 %.
Trong:trwc‘i’ng hop'khong thuc hién do kiém trong cac diéu kién trén, nhiét do va do
am cua moi trwdng trong sudt qué trinh do kiém phéi dwoc, ghi trong bao cao do
kiém. fl
2.2.3.2. Nguén dién do kiém thong thwong
a) Dién ap lwdi
Pién ap do kiém théng thuong cho thiét bi dwoc két ndi véi dién ap lwai phai la dién
ap danh dinh. D6i v&i Quy chuan 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 sé clia ngudn dién do kiém twong (ng VO ngudn dién xoay chiéu va phai nam
trong khoang 49 Hz dén 51 Hz.

b) Cac ngudn ac qui axit-chi thong thwong

D6i voi cac thiét bj vo tuyén duoc thiét ké hoat dong vai céc leai ngudn ac qui axit-
chi, dién ap do kiém théng thwong la 1,1 lan dién ap danh dinh cla pin (vi du 6 V,12
V, ).

¢) Cac ngudn khac

Dé hoat déng nho cac ngudn c&p hozc pin kiéu khac (so' cap hodc thir cap), dién ap
do kiém théng thwéng phai dwoc nha san xuat va phong th& nghiém céng nhan.
Nhirng gia tri nay dwoc ghi ro trong ket qua do kiém.

2.2 4. Didu kién do kiém khic nghiét
2.2.4.1. Yéu cau chung

Trir khi 6 quy dinh khéc, bai do kiém dworc thie hién trong didu kién do kiém khac
nghiét sé€ ap dung dong thoi dieu kién nhiét do va dién ap khac nghiét.

2.2.4.2. Nhiét dé khac nghiét

a) Yéu cau chung | : _

Trude. khi thwe hién cac phép do, thiét bi phai dat can bang nhiét trong budng thir
nghiém. Thiet bi _phéi_duquc tat trong thoi gian 6n dinh nhiét dd.

pal B3
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Trong trueé'ng hop thlet bi ¢c6 chira cac mach &n dinh nhiét duoc thiét ké hoat dong
lién tuc, cac mach 6n dinh nhiét sé dwoc bat trong 15 min sau khi dat dwoc can bang
nhiét va thiét bi phai dap (rng cac yéu cau quy dinh.

Néu can bang nhiét khong dwoc kiém tra bang do dac, théi gian 6n dinh nhigt @6 it
nhat [a 1 h hodc khoang thoi gian dugc quyét dinh b&i phong do kiém. Trinh tw cac
phép do phal dwoc lra chon va do &m trong budng thi nghiém phai dwoc kiém soat
dé khéng xay ra hién twong nguwng tu.

b) Quy trinh dbi v&i thiét bi dwoc thiét ké dé& hoat dong lién tuc

Néu thiét bi dwoc nha sén suét thiét k& d& hoat dong lién tuc thi quy trinh do kiém
duwegc thwe hién nhw sau:

- Trwde khi do kiém & nhiét d6 cwe cao, thiét bj phai dwoc dat ¢ trong budng do kiém
cho dén khi dat dwoc can bang nhiét. Sau dé, thiét bj sé dwoc bat trong diéu kién
truyén song khodng 30 min, thiét bj phai dap (rng cac yéu cau quy dinh.

- Déi v&i cac do kiém & nhiét d6 cuc thap, thiét b phai dwoc dat & trong budng do
kiém cho dén khi dat dwoc can bang nhiét. Sau do, thiét bi sé dwoc bat khoang thoi
gian 1 min, thiét bi phai dap ng cac yéu cau quy dinh.

c) Quy trinh dbi véi thiét bi dworc thiét ké dé hoat déng khéng lién tuc

Néu thiét bi dwoc nha san suét thiét ké dé hoat ddng khéng lién tuc thi quy trinh do
kiém duoc thuc hién nhw sau:

- Trwére khi do kiém & nhiét d6 cwc cao, thiét bi phai dwoc dat & trong budng do kiém
cho dén khi dat dwgc can bang nhiét. Thiét bi sé&:

« Bat tat truydn soéng theo chu ky hoat ddng ma nha san xuét khai bao trong
khoang thoi gian 5 min hoac:

e Néu nha san xuét cong bd khoang th&i glan vurot qua 1 min thi truyén trong
diéu kién khéng qua 1 min, sau dé thlet bi & ché do tat hoac chd trong khoang
4 min, thiét bj phai dap (rng cac yéu cau quy dinh.

- Ddi v&i cac do kiém & nhiét do cuwe thap, thiét bj phal dwoc dat trong budng do kiém
cho dén khi dat dwoc can bing nhiét. Sau do, thiét bi sé& dwoc chuyen sang ché do
chd hodc ché dd nhan khoang 1 min, thiét bi phai dap (rng cac yéu cau quy dinh.

d) Khoang nhiét d6 khéc nghiét

Do kiém & nhiét d& khac nghiét phai dwoc thuc hién theo cac quy trinh quy dinh tai
2.2.4.2.a & nhiét do trén va nhiét do dwi theo théng tin cong bd ciia nha san xuét.

Vi du vé pham vi thwdrng diing cho thiét bi:
- Chung: tir -20 °C dén +55 °C;
- Cam tay: tir -10 °C dén +55 °C:
- Str dung trong nha: tir +5 °C dén +35 °C;
- O t6: tir -40 °C dén +125 °C.
Trong bao cao do kiém phai néu pham vi dwoc str dung.
2.2.4.3. Pién ap ngudn do kiém khic nghiét
a) bién ap ludi
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Pién ap do kiém khéc nghiét déi vai thiét bi dwoc két néi v&i ngudn dién xoay chiéu
phai la dién ap danh dinh £10 %. DOi vOi thiét bi hoat dong ngoai dai dién ap lwai thi
ap dung 2.2.4.3.d.

b) Cac ngudn &c qui axit-chi théng thudong

Khi thiét bi vo tuyén duoc thiét ké dé hoat dong twv ngudn &c qui axit-chi thong
thwong, dién ap do kiém khac nghiét s& 1a 1,3 va 0,9 nhan voi dién ap danh dinh cua
oin 6 V, 12V, ...).

péi v&i cac tng dung st dung loai pin "gel-cell”, dién ap khdc nghist s& la 1,15 va
0,85 nhan v&i dién ap théng thwdng cla dién ap pin dwoc khai bao.

c) Ngudn si¥ dung cac loai pin khac

Pién ap do kiém cuc thap cho cac thiét bi co nguon s dung pin nhw sau:

_ Dbi v&i thiét bi co chi bao pin, dién ap cudi nhw chi bao;

_ péi v&i thiét bi khéng co chi bao pin thi dién ap cudi sé dugce st dung nhw sau:

+ Péi voi pin Leclanche hay pin Lithium: 0,85 nhan v&i dién ap danh dinh cla pin;

+ Pdi voi pin Nickel-Cadmium: 0,9 nhan voi dién ap danh dinh cua pin.

Déi véi cac loai pin khac hay thiét bi khac, dién ap do kiém cwc thap cho diéu kién
phong dién sé theo thong bao cla nha san xuat thiéet bi.

Pién ap do kiém cuc cao sé theo khai bao clia nha san xuat néu co sw khac biét véi
dién ap danh dinh.

d) Cac ngudn khac

D&i v6i thiét bi st dung cac ngudn khac hay co kha néng vén hanh t nhidu ngudn

A

khac nhau, dién &p do kiém khac nghiét phai dugc dong y tir nha san xuét thiét bi va
phang do kiem. Bieu nay duoc ghi lai trong bao cao do kiem. . .. .ow - -
2.2.5. Do kiém thiét bj vé&i cac mirc cong suat twong thich

Thi'ét bi o bd twong thich nang lvong dau ra bang cach sl dung cac mé-dun cong
suat riéng biét cAn phai dwoc khai bao. Moi mé-dun sé& duoc do kiém khi két hop voi
thiét bi.

2.2.6. Ang ten gia

Trweng hop phép do phai sir dung &ng ten gia dé& ther nghiém thiét bi thi né phai

thugc loai tai thuan trg, dwoc noi voi dau két ndi ang ten. Hé sb song dirng (VSWR)
trén dAu két néi RF 50 Q khéng dwoc vwot qua 1,5:1 cho toan bd dai tan so can do
kiem. ‘

2.2.7. Thiét bi khéng c6 dau két ndi RF ngoai

2.2.7.1. Piéu kién chung

Péi voi thiét bi cé &ng ten tich hop hoac co dau két néi ang ten khac véi dau noi
déng truc 50 Q, cac phép de dan dugc tien hanh nhw sau:

- Lap d&u két ndi bén trong;

- LAp dau két ndi tam thori;

- Str dung hdp ghép do.

2.2.7.2. Thiét bi ¢6 bo k&t ndi frong
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Thiet bi can do kiém (EUT) c6 dau két ndi dong truc 50 Q gitra ang ten va mach dién,
c6 thé str dung dé thwc hién cac phép do dan. Viéc truy cap vao dau két ndi phai
dwoc diu theo so d6. Thue té viéc st dung cac ang ten bén trong dé thwc hién cac
do dac phai dwoc ghi trong bao cao do kiém.

2.2.7.3. Thiét bi c6 bd két ndi dng ten tam thoi

Déi véi mot bo thiét b véi ang ten thong thudng duoc két néi, cé thé dwoc do kiém
cho phép do phat xa. Nha san xuat phal tham dw buon do klem khi két thic cac phép
do phat xa dé ngat ket ndi ang ten va Iap dau két ndi tam thoi. Nhan vién phong do
kiém sé& khong két ndi hay ngat két ndi bat ky dau két ndi ang ten tam thoi nay.

Ngoai ra, hai bd thiét b co thé dwoc gtvi toi phong do kiém, mét bo duoc gan véi dau
két nbi ang ten tam thoi voi ang ten khéng két nbi va thiét bj khac ndi vai ang ten.
|V|Ol thiét bi sé dwoc st dung cho cac bai do kiém thich hop. Sé& c6 hai bo thiét b
giéng hét nhau ngoai trir dau két ndi ang ten.

2.2.7.4. Hop ghép do

Hop ghep do la mét céu truc dé ghép n0| ang ten tich hop véi mét dau cubi RF 50 Q
tai tat ca cac tAn sé ma phép do kiém can thwe hién.

Hop ghép do chi dwoc str dung cho phép do twong dbi.
Thong tin vé hdp ghép do tham khao tai Phu luc B.
2.2.8. Phép do dan va phép do birc xa

Mac du phwang phap do cho phép do dan nhwng can chi y réng thiét bj va cac phu
kién ang ten clia né phai tuan tha yéu cau ky thuat hién hanh.

Phwong phap do kiém st dung két nbi do dan c6 thé thay thé s dung bang do phat
xa. D6i v&i cac phép do nhat dinh, mét do kiém trong dwong st dung hop ghép do
co thé dwoc st dung thay thé. Trong cac trLPO’ng hop nhw vay, quy trinh thich hop
dwoc thiét Iap cac mirc tham chiéu sé dwoc s dung va ghi lai.

Néu phwong phap do kiém chi dinh la phép do phat xa thi khéng thé thay thé phép
do dwoc tién hanh véi phép do dan hosc voi hép ghép do.

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

Hwéng dan vé cac phép do c6 thé thuc hién str dung két néi do dan hosc hdp ghép
noi xem tai Bang 2.

Bang 2 - Tily chon phép do

Mbé ta Thye hién Hop ghép nbi Birc xa
vei dau noi
tren EUT
Tan s6 hoat dong Co Co Co
Céng suat phat xa hiéu Co Chi ap dung cho Cé
dung bai do kiém nhiét
dd khac nghiét
Bang théng chiém dung I&n Co Co Co
nhét
Phat xa ngoai béng Co Chi ap dung cho Co
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bai do I’(iém nhiét
dd khac nghiét

Phat xa khéng mong mudn Co Khéng Co
trong mién phat xa gia

Céng suat tirc thoi Co Khéng Co
Phat trong diéu kién dién ap Co Co Co
thap

Qua tai dau vao may thu Co Khéng Co

Néu thiét bi dwoc do kiém c6 nhiéu hon mét cong &ng ten, vi du ang ten riéng cho
thu va phat hodc &ng ten riéng cho cac tan s& hoat déng khac nhau hodc nhiéu loai
ang ten khac nhau thi:

- Néu moi cdng &ng ten co dau két ndi 50 Q, phép do dan co thé dwoc thwe hién nhw
trong Bang 2. T4t ca cdng ang ten duwoc két noi 50 Q nhw mé ta tai 2.2.6.

- Céc trwong hop khac, chi thic hién phép do phat xa. Tat ca cac céng &ng ten phai
gan ang ten twong trung trong dieu kién str dung théng thwong.

CHU THICH: Viéc thay thé mot 4ng ten bang mot dwdng truyén cé thé anh hwéng dén hoat dong clia ang ten
khac.

2.2.9. May thu do
2.2.9.1. Khai niém
Thuat ngtv "May thu do" diing d& chi mot von ké chon loc tAn s6 hcac mét may phan
tich phd. Théng tin chi tiét trong A.1. Trlr khi c6 quy dinh khac, may tach séng RMS
sé dwoc st dung.
2.2.9.2. Bing théng tham chiéu
Thong thwong, bang thong phan gidi ciia may thu do (RBW) sé phai bang v&i bang
théng tham chiéu (RBW,) trong Bang 3.

Bang 3 - Biing théng tham chiéu cho may thu do

Dai tan sé (f) Bang théng phan giai may thu do (RBW, )
f <150 kHz 200 Hz hoac 300 Hz

150 kHz < f < 25 MHz 9 kHz hosc 10 kHz

25 MHz < f < 1 000 MHz 100 kHz ho#c 120 kHz

f>1 000 MHz 1 MHz

CHU THICH: Dai tan sé va gia rf RBWiertrong (ing duoc lay tir CISPR 16.

D& tang dod chinh xac, d6 nhay va hiéu qua phép do, RBW co6 thé khac v&i RBWer.
Khi RBWa, < RBWer, két qua:
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= g Z (1052))

RBW;,

B = 10log(RBW,..f x

Trong doé:

- P(i) Ia mau do v&i RBWy,;

- n1a s0 lwvong mau bén trong RBW,.¢;

- B la gia tri twong trng tai RBW,.ef.

Khi RBWg, > RBWi,ef, két qua cho phat xa bang réng:
RBW,

B=A+ 10[09}23—%{?

Trong dé:

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

- B la gia tri twong (ng tai RBW,. .

2.3. Giai thich két qua do

Giai thich két qua do dwoc ghi trong bao cao do kiém déi voi cac phép do dwoc mo
ta trong tai liéu nay thwe hién nhw sau:

- Gia tri do lién quan dén gioi han two’ng rng sé dwoc sir dung dé quyét dinh xem
thiét bj cé dap (ng dwoc yéu cau cla tai liéu:

- Gia tri ctia d6 khong dam bao do dbi v&i phép do clia méi théng sé phai dwoc dua
vao bao cao do kiém:

- Gia tri duoc ghi lai ciia mbi phép do khéng ddm bao déi véi méi phép do phai bang
ho&c thap hon gia tri trong Bang 4.

Péi v&i phwong phap do kiém, theo tai liéu nay, sé liéu sai sé phai dwoc tinh toan va
twong rng v&i cac yéu té mé réng (yéu té vung phu) k =1,96 hay k = 2 (theo mtrc tin
cay 95 % va 95,45 % trong triong hop phan bd binh thwdng theo ham Gaussian.
Nguyen ly tinh toan sai sé theo tai liéu ETSI TR 100 028, dac biét trong Phu luc D
cua ETSI TR 100 028-2.

Bang 4 - D6 khéng bao dam do

Téan sb vo tuyén +0,5 ppm
Cong suat RF, phép do dan +1,5dB
Phat xa gia phép do dan ctia may phat, co thé 1&n t&i 6 GHz +3 dB
Phat xa blrc xa clia may phat, co thé 1&n t&i 6 GHz +6 dB
D6 khéng dam bao mire RF dbi vé&i BER cho trude +1,5dB
Bang théng chiém dung +5 %
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Nhiét dé 2.5 °C

m +10 %

Q)

beo

2.4. Yéu ciu va phwong phap do
2.4.1. Tan sd hoat déng
2.4.1.1 Khéi niém
T4n sé hoat déng danh dinh la tan sb trung tdm cla kénh c6 do réng OCW.
2.4.1.2. Giéi han
Tan sb hoat déng cla thiét bi phai nam trong pham vi ttr 920 MHz dén 923 MHz.
2.4.1.3. Phwong phap do
Théng tin trong Bang 5 phai dwoc ghi lai trong bao cao do kiém.
Bang 5 - Thong tin ghi lai di v6&i bao cao do kiém cho bai do tin sé hoat déng

Gia tri Ghi chu

T4n sé hoat déng mét béng hay nhiéu bang | Theo khai bao cua nha san xuét

Mét hay nhiéu tan s6 hoat dong danh dinh Theo khai bao clia nha san xuét

D6 rong kénh hoat ddng - OCW. Theo khai bao cdia nha san xuét

2.4.2. Phat xa khéng mong mudn trong mién phat xa gia
2.4.2.1. Khai niém
a) Phat xa khéng mong muén cho che d6 phat

Kénh hoat dong

136 dem/ikHz

- ———

-36 dBm/1kHz -
i ‘ m
B Tinsh 3 aiowz |
: hoat : ?
______ : dbng
% "Em“"m‘ﬁz e e & 5 ,k = l % ‘??i‘l’,m"“z
fe- fe- fe- t fo+ fot fot
Max(10xOCW,500kHZ)  4xOCW 2.5xOCW 2.5xocw 4X0CW  Max(10x0CW, S00KHz) 4
rd

~

Hinh 5 - Mt na phé cho phat xa khéng mong muon trong mién phat xa gia voi bang
thong tham chiéu

Phat xa gia la nhirng phat xa khong mong mudn trong mién phat xa gia & nhirng tan
s khac so voi kénh hoat dong va mien phat xa ngoai bang. Mbi quan hé mién phat

xa gia dwgc chi & Hinh 5.
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b) Phat xa khéng mong muén cho cac ché dd khac
Phat xa gia ttr EUT 1a mét té hop & bat ky tAn s nao, phat xa béi thiét bi va ang ten.
2.4.2.2. Gi®i han tham chiéu

Cang suét clia bat ky phat xa khéng mong mudn trong mién phat xa gia khéng dwoc
vuwot qua gia tri trong Bang 6.

Bang 6 - Gidi han phat xa mién phat xa gia

Tan sb 47 MHz t&i 74 MHz Tan s6 dwoi Tan sb trén

87.5 MHz t&i 118 MHz
174 MHz t&1 230 MHz | 1 000 MHz 1000 M=

Trang thai 470 MHz t&i 790 MHz
Ché do TX -54 dBm -36 dBm -30 dBm
RX va cac ché dd khac -57 dBm -57 dBm -47 dBm

2.4.2.3. Phwong phap do
a) Diéu kién do kiém dbi vai ché doé phat
bat EUT hoat dong binh thuwéng & ché dé tuwong (rng.

Péi véi EUT khéng ¢6 dau néi ang ten dong truc 50 Q bén ngoai, mirc phat xa gia sé
dwoc thiét l1ap theo trinh tw do blrc xa tai 2.4.2.3.¢.2.

Déi vai tAt ca EUT khac, murc phat xa gid dwoc thiét 1ap:

e Trinh tw phép do dan theo 2.4.2.3.c.1 va

e Trinh tw phép do birc xa theo 2.4.2.3. c.2 vOi cbng ang ten dau cubi vei tai gia.

i) May phat dwoc cho hoat dong & tan s6 hoat dong thap nhéat va cao nhét theo khai
bao clia nha san xuéat. Mot sé tan sé bd sung co thé do kiém.

i) Phép do dwoc thwe hién khi EUT hoat dong & mrc cdng suat cao nhét cla né
theo khai bao cla nha san xuét va khi EUT & ché do cho:.

iif) RBW ctua may thu do theo Bang 7.

Bang 7 - Thong s6 cho do phat xa gia ché do phat
Ché d6 hoat dong Dai tan sé RBW,¢; (Chu thich 2)
Ché d6 phat 9 kHz =f <150 kHz 1 kHz
150 kHz = f < 30 MHz 10 kHz
30MHz<f<f.,-m 100 kHz
fo-m=f<f.-n 10 kHz
fe-nsf<f;-p 1 kHz
fetp<fsf.+n 1 kHz
fetn<fsf.+m 10 kHz
fe+tm<f<1GHz 100 kHz
1GHz<f<6 GHz 1 MHz
CHU THICH 1: fla tin sb do dwoc;
f-1a tn sé dang hoat dong;
m 14 10 x OCW hoé&c 500 kHz, Iéy gia trj I&n hon;
n la 4 x OCW hoac 100 kHz, lay gia tri I&n hon;
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e pla25x OCW.
CHU THICH 2: Néu gia trj clia RBW sir dung cho phép do khac voi RBWre thi s& dung diéu chinh bing
théng theo 2.2.9.2.

b) Didu kién do kiém cho ché dé thu va cac ché d6 khac
Pat EUT hoat dong binh thuwéng & ché dé twong tng.

Déi voi EUT khoéng c6 dau ndi &ng ten ddng truc 50 Q bén ngoai, mirc phat xa gia sé
duworc thiét 1ap theo trinh tw do birc xa tai 2A23.062

D6i voi tht ca EUT khac mirc phat xa gia dwoc thiét [ap ca:
e Trinh tw do d6 dan theo 2.4.2.3.c.1 va
« Trinh tw do birc xa theo 2.4.2.3.c.2 v&i cdng dng ten dau cudi voi tai gia.

c) Trinh tw do

c.1. Do dan

Két néi cbng &ng ten cia EUT véi tai gia va dau ra cla tai gia dwoc két ndi v&i may
thu do.

Cho EUT hoat déng.

Ap dung 2.4.2.3.a v&i ché d6 phat.

Piéu chinh may thu do t&i dai tan s6 theo Bang 8.

Bang 8 - Bing tin do phat xa gia bing phwong phap dan

Bang tan
9 kHz toi 6 GHz

CHU THICH: Chi can thuc hién phép do trong dai 4 GHz t6i 6 GHz néu phat hién phéat xa trong pham vi gi&i han
10 dB giiva 1,5 GHz va 4 GHz.

D&i voi méi tan sb trong thanh phan phat xa gid xac dinh dwoc, mirc cong suat sé
dwoc do va ghi chu.

c.2. Do burc xa
Lwa chon vj tri do kiém thich hep tir mé ta tai C.2.
Ké&t ndi EUT véi ang ten hoat dong binh thwong cta né.

K&t ndi dAu ra cia ang ten do kiém voi may thu do. Thue hién phép do duoc mo ta
st dung phwong thirc do blrc xa thich hop mo ta tai C.6.1 (hoac C.6.2) phu thudc
vao vi tri do kiém, sau d6 thwc hién theo C.6.3. Kh&i dong EUT.

Ap dung 2.4.2.3.a dbi v&i ché do phat.
Didu chinh may thu do t&i dai tan sé theo Bang 9.
Bang 9 - Bing tin do phat xa gia bang phuong phap bic xa

—

Béang tan
25 MHz té¢i 6 GHz

CHU THICH: Chi can thuc hién phép do trong dai 4 GHz 161 6 GHz néu phat hién phat xa trong pham vi gi¢i han
10 dB gitra 1,5 GHz va 4 GHz.

D6i voi mbi thn sb trong thanh phén phat xa gid xac dinh dworc trong dai tn sbé theo
Bang 9, mirc cong suat phat xa gid dwoc thiet lap bang cach sir dung quy trinh dwoc
mé ta theo C.6 va dwoc ghi chl vao trong bao cao.

CHU THICH: Mtrc tin hiéu cao nhét dwgc do b&i may thu do theo phan cyc dirng va phan cuc ngang.
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Phép do btrc xa trong C.6.1 (hoac C.6. 2) dwoce thie hién béi phép do thay thé dwoc
dinh nghla tai C.6.3 v&i thiét lap tan s clia may phat tin hiéu da duwoc hiéu chuan toi
tan sé cla thanh phan phat xa gia dwoc xac dinh, néu can thiét, thiét lap suy hao dau
vao clia may dwoc diéu chinh dé ting d6 nhay thu cua may thu do.

Phép do cong suét phat xa hiéu dung cla cac thanh phan phat xa cd mtrc Ién hon
hai mirc céng suat tai dau vao ang ten thay thé, mrc tang d6 tang ich ang ten thay
thé dugc diéu chinh b&i suy hao cap (gia tri dB).

Ghi lai mirc céng suat do dwoc trong bao céo do kiém dbi véi mbi thanh phan phat
xa gia.

2.4.3. Cong suat phat xa hiéu dung

2.4.3.1. Khai niém

Céng suét phat xa hiéu dung la cong suéat phat xa & hwdng cé mirc phat cwc dai va
dudi cac dleu kién xac dinh cta phép do déi v&i tin hiéu khéng diéu ché. Déi vai thidt
bi c6 két néi &ng ten cb dinh hoéc tam thoi thi cong suét phat xa hiéu dung co thé Iy
la cong suét t&i dau két nbi co tinh dén tang ich &ng ten.

2.4.3.2. Gi¢i han

Céng suat phat xa hiéu dung khéng virot qua 14 dBm e.r.p.

2.4.3.3. Phwong phap do

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

a.1. Yéu cau chung

Phép do chi thue hién cho EUT c6 dau ndi ang ten ngoai ¢b dinh.

a.2. Didu kién do kiém

i) Thwe hién phep do tai tan sé hoat dong thap nhat va tan sb hoat dong cao nhét
theo khai bao clia nha san xuét. Cé thé bd sung thém mét vai tAn sb do kiém.

ii) Bat may phat, néu co thé, khéng didu ché va may thu do dwoc didu chinh t&i tan
sb cla may phat. Khéng str dung tin hiéu do kiém D-M1 (séng mang khéng diéu ché)
cho thiét bi cé diéu ché dwong bao khéng cb dinh.

i) RBW cla may phan tich phd phéi dd réng d& bao phi toan bo dwdng bao céng
suéat (= OCW) cta tin hiéu EUT.

a.3. Trinh tw do kiém

May phat dwoc két ndi véi tai gid theo 2.2.6 va cong suét dan thu dwoc dwoc do bdi
may thu do theo 2.2.9.

Trong trwong hop diéu ché dwong bao khéng ¢b dinh thi sty dung ché dé tach séng
dinh.

Do tang ich t6i da cla &ng ten sé duwoc st dung véi thiét bj theo khai bao cla nha
sén xuat va ghi lai trong bao céo do kiém.

Gid¢i han céng suét phat xa hiéu dung (Perp) dugc tinh bang gia tri tbi da coéng suat
dan (Pdan) dworc digéu chinh bang dd tang ich 4ng ten (so v&i mirc lvéng cwc) (Perp
= Pdan + ting ich &ng ten).

Théng tin Bang 10 dwgc ghi trong bao cao do kiém.
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Bang 10 - Théng tin bao cao do kiém dbi v&i do bang phuong phap dan céng suat
phat xa hiéu dung

Gia tri Ghi chu

Mai trieéng do kiém | Séng mang hoat dong hoéc khéng didu ché danh dinh

Tan sb trung tdm Tan sb hoat déng danh dinh

Két qua do cong | Gia tri do dwoc Ion nhat cla gia tri cong suét clia phép do
suat phat xa hiéu | dan duwgc diéu chinh b&i tdng ich ang ten (so v&i ang ten
dung lwéng cuc)

CHU THICH: Déi voi ang ten chuyén dung thi 3 téng ich &ng ten theo khai bao cta nha san Xxuat.

b) Cong suét phat xa hiéu dung (Do btrc xa)

b.1. Yéu cdu chung

Phwong phap nay ap dung dbi v&i EUT khoéng do theo 2.4.3.3.a.

b.2. Pidu kien do kiém

i) Thwe hién phép do tai tan sb hoat dong thap nhat va tan s& hoat dong cao nhat
theo khai bao clia nha san xuat. C6 thé bd sung thém mét vai tan sb do kiém.

ii) Thue hién phép do tai mirc cdng suét cao nhéat clia may phat dw kién hoat déng.

iii) B&t may phat, néu co thé, khong diéu ché va may thu do dwoc diéu chinh toi tan
s0 clia may phat. Knhong st dung tin hiéu do kiem D-M1 (séng mang khong dieu che)
cho thiét bj co diéu ché dwong bao khdong co dinh.

iv) RBW clia méy phan tich phd phai dd rong dé bao phi toan bd dudng bao cong
suat (= OCW) cda tin hiéu EUT.

v) Trong treéng hop é@ng ten co thé thao roi thi ang ten dwgc lap nhw dang s dung
binh thwong.

vi) Déi v&i phép do trong diéu kién nhiét do khéc nghiét nén stz dung dau két néi bén
trong hodc tam thai thay vi str dung bé ghép noi.

b.2. Trinh tw do

Vi tri do kiém thich hop sé duoc lua chon theo mé ta tai C.2 va coéng suat birc xa
dworc thiét lap theo trinh tw dwoc mo ta tai C.6.1 (hodc C.6.2) tuy thudc vao vi tri do
kiém theo C.6.3.

St dung ché dé tach séng dinh trong trwong hop duong bao didu ché khéng cb
dinh.

Ghi théng tin trong Bang 11 vao bao cao do kiém.
Bang 11 - Théng tin frong bao cao do kiém ddi véi cong suat phat xa hiéu dung

Gia tri Ghi chu

Maéi tredng do kiém | Séng mang hoat dong danh dinh hodc khéng didu ché

Tan sb trung tam Tan sb hoat déng danh dinh

| Phép do cla cong | Gia tri I&n hon tir phép do theo chiéu ngang va doc cong
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suat phat xa hiéu | suat phat xa twong duong, céng véi tang ich ang ten cla
dung thiét bi

CHU THICH: Trong treéng hop ang ten co6 thé thao rdi thi ting ich ang ten theo khai bao clia nha san xuét.

2.4.4. Chu ky hoat déng
2.4.4.1. Khai niém

Chu ky hoat ddng Ia ty 1& phan trdm gitra thdi gian truyén Toncum Va thoi gian quan
Sét Tobs.

Tas - Y iz »:
DC= (—M) trén tan so quan sat Feps
Tobs Fobs

Trtr khi ¢4 quy dinh khac, Tops trong 1 h va bang théng quan sat Fops trong dai tan sb
hoat déng. M&i dwdng truyén bao gdm mot tin hiéu vé tuyén hoac chudi cac tin hiéu
vé tuyen trong khoang thoi gian ndi tai < Tps.

Mot thiét bi coé thé hoat dong ddng thdi trén nhiéu béng tan, gidi han chu ky hoat
dong clia mdi bang riéng biét ap dung cho v&i mdi truyén dan trong bang tan do.
Truong hop diéu ché da song mang trong mét bang tan, chu ky hoat dong 4p dung
cho toan b tin hiéu thire hién truyén song (vi du nhw OFDM).

Thiét bi co thé kich hoat bang tay trong th&i gian dinh san hodc ngudn ngoai. Tuy
thudc vao phwong phéap kich hoat, thei gian ¢6 thé dinh s3n hodc ngau nhién.

2.4.4.2. Gi&i han
Chu ky hoat déng cda thiét bj LPWAN khong qua 10 % (ap dung dbi véi thiét bi truy

cap Access station/Gateway) va khong qua 1 % (ap dung dbi v&i thiét bi cam bién
Sensor/End-point).

2.4.4.3. Phwong phap do

Banh gia chung mét chu ky bang khodng thoi gian quan sat Teps trén bang théng
quan sat Fops. Trtr khi cd quy dinh khac, Tops trong 1 h va bang théng quan sat Ia
bang tan hoat dong.

Khoang thoi gian dai dién la thoi gian thiét bi kich hoat trong ché do st dung thong
thweong. Che do sfli dung théng thwrong dwoc xac dinh |a dap (rng cua thiét bj trong
suot 99 % truyen dan sinh ra trong vong doi thiét bi.

Quy trinh gom thiét l1ap, van hanh th, bao tri khong co trong chu ky hoat déng binh
thuong.

Khi ché dd xac nhan dwoc st dung, bd phat b sung dang gi® tir bo tra Ioi tin nhan
phefai duwoc khai bao mét lan cho du ¢o trong chu ky nhiém vu ctia bé khéi tao tin
nhan hay trong chu trinh nhiém vu tra I&i tin nhin.

CHU THICH: Muc dich clia nguyén tac 1a khéng cho phép EUT vwrot qua gia tri chu ky hoat déng téi da.

2.4.5. Bang thong chiém dung
2.4.5.1. Khai niém

Bzing théng chiém dung (OBW) Ia dai tan sb trong do tap trung 99 % téng céng suét
trung binh ctia phat xa thu duoc. Trong trivdng hop phé déi xieng, phan dw cla téng
cong suat (ky hiéu la B) s& dwoc chia thanh B/2 & mdi bén cda phd. Trir khi co quy
dinh khac, B/2 dwoc lay 1a 0,5 % theo mé ta tai Hinh 3.
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Bang théng chiém dung I6n nhat bao gdm cac bang tan bén canh & trén mirc phat
xa riéng biét va 16i tan s6 hay dé dich dw&i dieu kién do kiém khéc nghiét.

2.4.5.2. Gi¢i han

Kénh hoat déng duoc khai bao va ndm hoan toan trong dai tan sb hoat dong.

Bang théng chiém dung t6i da & mirc 99 % sé nam trong kénh hoat déng dwoc dinh
nghta b@i tan so6 thap va tan so cao.

2.4.5.3. Phwong phap do

a) Diéu kién do kiém

i) Thuc hién phép do tai tan sb hoat dong thap nhét va tn s6 hoat déng cao nhét
theo khai bao cia nha san xuét. Cé thé bb sung thém mét vai tan s6 do kiém.

ii) Thuc hién do voi may phan tich pho.

iii) D6i voi thiét bi co cong suét phat xa hiéu dung = -30 dBm thi OBW c6 thé do hoac
ldy bédng OCW trong dai tan so hoat dong.

b) Bo btrc xa

Vi tri do kiém thich hop sé& dwoc lwa chon theo mé ta tai C.2 va thuc hién céc phép
do theo 2.4.5.3.d st dung cac phwong phap do blrc xa twong rng duwgc mo ta tai
C.6.

c) Do bang phwong phéap dan

Ang ten gia sé duwoc két ni gitta EUT va thiét bi do kiém théng qua bo suy hao thich
hop.

Thuwe hién cac phép do theo 2.4.5.3.d.
d) Trinh tw do
May phan tich phd dwoc cau hinh pht hop cho céc thdng sb tai Bang 12.
Bang 12 - Cac théng s do kiém dbi véi phép do bang thong chiém dung t6i da

Cai dat Gia tri Ghi chu
Tan sb trung tam | Tan s& hoat dong | Tan s6 hoat dong cao nhét hodc thap
danh dinh nhét theo khai bao clia nha san xuat
RBW 1 % t&i 3 % cla
OCW khoéng dwoc
dwei 100 Hz
VBW 3 x RBW Gia tri gAn nhét trén phan tich pho téi 3
x RBW
Dai tan s6 do Téi thidu 2 IAn do | Dai tn sé do can dii Ion d& bao gom tat
(Span) réng kénh hoat déng | cac cac thanh phan chinh cua tin hiéu

va bang tan bén canh

ché do tach | RMS

song
Ché do do Mtkc I&n nhéat (Max
(Trace) hold)
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Phép do OBW duworc thwe hién trong diéu kién do kiém théng thwong va khic nghiét.
Bat ky yéu cau két qua cho OBW Ién nhét dwéi didu kién khic nghiét dwoc xac dinh
bang cach cong va trir cac két qua 13i tan sé trén va dudi cho tirng phép do bang
théng trong bai do kiém nay.

Budc 1:

Pé EUT hoat dong & tan sé hoat déng cao nhét theo khai bao clia nha san xuét voi
tin hiéu do kiém pht hop.

Diéu chinh suy hao tin hiéu dé& dam bao dwdng bao céng sgét tin hiéu du cao hon
murc nhiéu nén cda may phan tich dé tranh phép do bao gém tin hiéu nhiu & hai
bén dwdng bao cdng suat.

Buwéce 2:
S dung danh déu may phan tich phd tai gia tri Ion nhat do dwoc.
Buéce 3:

S& dung chirc ndng bang thong chiém dung 99 % trén may phan tich phd dé do
bang théng chiém dung cla tin hiéu.

d) Ghi théng tin
Béi voi méi diéu kién do kiém, théng tin tai Bang 13 s& duwoc ghi trong bao cao do
kiém.

Bang 13 - Ghi théng tin trong bao cao do kiém déi v&i bang théng chiém dung

Gia tri Ghi chii
Diéu kién do kiém Biéu kién binh thuéng hosc khic nghiét
Tin hiéu do kiém Tin hiéu do kiém dwoc st dung theo Bang 1
Tén s6 trung tam Tan sb hoat dong cao nhét hodc thdp nhat theo

khai bdo clia nha san xuét va bat ky tan sé nao
duwoc str dung trong cac trwérng hop do kiém.

Bang théng chiém dung Gia tri do dwoc v&i phan tich phd

Bang théng chiém dung téi da Gia tri OBW do duwoc Ion nhat hodc néu phép do
chi thiee hién & diéu kién nhiét doé binh thwéng,
két qua I6i tAn sb trén va dwdi sé tinh v&i OBW
do dwoc dé tinh bang thong chiém dung ti da

2.4.6. Phat xa ngoai bang ctia may phat
2.4.6.1. Khai niém

Binh nghta 2 mién ngoai bang, mét cho OC (Hinh 6) va mét cho bang tan sb hoat
dong (Hinh 7). Mt na phd cho hai mién ngoai béing ¢6 thé chéng I4an I&n nhau.
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Kénh hoat dong

0 dBm/1kH

-36 dBmyikHz

-36 dBmV1kHz

fo- 2.5x0CcwW fo + 2.5x0CW

~ Pl

Hinh 6 - Mi&n phat xa ngoai bing dbi véi kénh tan s hoat déng véi BW tham chiéu
Mi&n phat xa ngoai bang ap dung doi voi kénh tan sb hoat dong nhw trong Hinh 6.

Dai tAn s hoat dong

0 dBrm/1kHz 0 dBmVikHz
736 dBrvikHz | 36 dBvikHz,
-36 dBmy10kHz | ] | 36 dBmY10 kHz
l | :
I i
fiow OFB fiow OFB f ¢ frigh_oFB frigh o8
_400KHz  -200KHz R WhOFE L o0okHz  +400KHz
pd .
= re

Hinh 7 - Min phat xa ngoai bing déi cho dai tan sé hoat déng v&i BW tham chiéu
Cac gi6i han ap dung dbi voi tan sb ngay phia trén va ngay phia dwéi dai tan s6 hoat
déng nhuw trong Hinh 7.

Ghi chu: fiow_oFg 1& bién thap hon dai tan so hoat dong;
fuigh_ors 12 bién cao hon dai tan s6 hoat dong.
2.4.6.2. Giéi han

Mic phat xa cia EUT trong mién OOB abi v&i kénh hoat dong va dai tan sé hoat
dong sé it hon hodc bang so v&i mirc mat na phd tai Bang 14.
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Bang 14 - Gi6i han phat xa trong mién phat xa ngoai bang

Mién Dai tan sé RBW.,s Gi&i han
cong suat Ion
nhat
Gi¢i han OOB ap | f < fiow_ors — 400 kHz 10 kHz | -36 dBm
dung cho dai tan
s6 hoat d@ng f[ow_OFB -400kHz = f=< flow_OFB -200 | 1 kHz -36 dBm
(Nhw Hinh 7) iz
flow_ors - 200 kHz < f < fioy, oFs 1 kHz Nhw Hinh 7
f = fiow oFB 1 kHz 0 dBm
f = fhigh_oFs 1 kHz 0 dBm
fhigh_OFB <fs< fhigh_OFB + 200 kHz 1 kHz Nhw Hinh 7
fhigh ors + 200 kHz < f < fogn ors + | 1 kHz .36 dBm
400 kHz
fhigh_OFB + 400 kHz = f 10 kHz -36 dBm
Gi&i han OOB ap |f=f.-2,5 x OCW 1 kHz -36 dBm
dung cho kénh
hoat déng fe-2,5x0CW=f<f,-0,5x0OCW |1kHz Nhw Hinh 6
(NhtF Hirh 6) f=f,-0,5x OCW 1kHz | 0dBm
f=1.+0,5x OCW 1 kHz 0 dBm
fo+ 05 xOCW <=<f =f. +25x|1kHz Nhw Hinh 6
OCwW
f=f.+25x0CW 1 kHz -36 dBm

CHU THICH:  fla tAn s do;
fo 1a tn sb hoat déng;
fiow_ors |2 bién thap hon dai tAn sb hoat ddng:
fhign_ora 13 bién cao hon dai tAn sé hoat dong:
OCW a4 bang théng kénh hoat déng.

2.4.6.3. Phwong phap do
a) biéu kién do kiém

i) Thue hién bai do kiém theo 2.4.6.3.b néu EUT khong c6 dAu két néi ¢b dinh hoac
tam thoi.

ii) Thire hién bai do kiém theo 2.4.6.3.c néu EUT c¢6 dau két ndi ang ten cb dinh hosc
tam thoi.

iii) DOi voi phép do trong didu kién nhiét d6 khic nghiét nén st dung bd két ndi bén
trong hodc tam thoi thay vi st dung bé ghép néi.
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b) Phep do btrc xa

Thuwe hién phép do theo 2.4.6.3.d tuy thudc vi tri do kiém Iwa chon phép do thich hop
theo mé ta phép do birc xa twong rng tai C.6.1 (hoac C.6.2) hay C.6.3.

c) Phép do dan

Ké&t ndi EUT va thiét bi do kiém théng qua &ng ten gia véi bo suy hao thich hop.
Thwe hién phép do theo 2.4.6.3.d.

d) Trinh ty do

Bang 15 - Théng sé do kiém cho phép do ngoai bang tan kénh hoat dong

Cai dat phan tich phé

Gia tri

Ghi chu

Tan s6 trung tdm

Tan sb hoat dong

Dai tan sé do (Span)

6 x dd rong kénh hoat
déng

RBW

1 kHz (xem ghi chu)

Bang thong phéan giai cho
phép do mién phat xa
ngoai bang

Chtrc nang tach song

RMS

Ché do theo doi

Trung binh tuyén tinh

Chi ap dung déi véi EUT
tao tin hiéu do kiém D-M2.
Ly trung binh sb Ilwong
mau thich hop dé co két
qua 6n dinh

Mtrc I&n nhat (Max hold)

Chi ap dung dbi vai EUT
tao tin hiéu do kiem D-
M2a hoac D-M3.

2292

CHU THICH: Néu gia tri sir dung RBW khac voi RBWre trong 2.4.6.2 thi st dung bang théng hiéu chinh theo

CAu hinh thiét bi do kidm tuong (eng voi véi théng sb trong Bang 15.

Buwoc 1:

Kh&i dong EUT & tan s6 hoat dong cao nhét theo khai bao cla nha san xuét vai tin

hiéu do kiém twong (rng.

Ghi lai hinh dang tin hiéu khi on dinh dwdi mat na phd ngoai bang cho kénh hoat

dong.
Buwdc 2:

CAu hinh lai thiét bi do kiém vai thong sb twong (rng tai Bang 16.
Bang 16 - Cai dat théng sb do kiém dbi véi phép do mi&n ngoai biang (bién tan dwdi)

: " =
’ CAu hinh phan tich pho | Gia tri Ghi chu
ilén sb trung tam fCiow Tan sé hoat dong thép nhat
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trong dai
Dai tan sb do (Span) 2 x (500 kHz + feiow - | Pam bao mat na ngoai cing
flow_oFB) bén trai duy tri trong dai
CHU THICH: fiow_ors & bién dwéi clia dai tin sé hoat dong.

Khé&i dong lai EUT vai tin hiéu do kiém thich hop & tAn s hoat dong thap nhat theo
khai bao clia nha san xuét.

Néu thiét bi chi s dung duy nhat mét tan s hoat dong trong bang tan sb hoat déng
thi thwe hién phép do v&i tan so hoat déng danh dinh.

Ghi lai hinh dang tin hiéu khi 6n dinh dwoi mat na phé ngoai bang cho kénh hoat
dong va mat na phd dai tAn sé hoat dong.

Buéce 3:
CAu hinh lai thiét bj do kiém vé&i théng sb twong tng tai Bang 17.
Bang 17 - Cai dat théng s6 do kiém dbi véi phép do mién ngoai bang (bién tin trén)

CAu hinh phan tich phé | Gia trj Ghi chu
Tan s6 trung tam fChigh Tan sb hoat déng cao nhét
trong dai
Dai tan s6 do (Span) 2 x (500 kHz + fuign_ors | Pam bao mét na ngoai ciing
- fChigh) bén phai duy tri trong dai
GHI CHU: fiign_ors 1 bién trén cda dai tin sb hoat dong.

Kh&i dong lai EUT véi tin hiéu do kiém thich hop & tn sé hoat dong cao nhét theo
khai bao cliia nha san xuat.

Néu thiét bi chi st dung duy nhat mét tan s6 hoat dong trong bang tan sé hoat déng
thi thire hién phép do vai tan s6 hoat déng danh dinh.

Ghi lai hinh dang tin higu khi 6n dinh dwéi mét na phd ngoai bing cho kénh hoat
dong va mat na pho dai tan so hoat dong.

Buwéc 4:

Béi vai thiét bi dap tng nhanh tan sé, I5p lai phép do cho méi tin sé hoat déng.

Buwéc b

Néu yéu céy,dgp lai phép do tir broc 1 dén budc 5 dudi didu kién do kiém khac
nghiét

2.4.7. Céng suat tirc thoi
2.4.7.1. Khéi niém

Céng suat tire thoi clia may phat la cong suét tap trung vao nhirng tan s ngoai kénh
hoat déng do viéc bat va tat may phat.

2.4.7.2, Gi¢i han
Céng suat trc thoi khong duwoc virot qua gia tri trong Bang 18.
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Bang 18 - Gi&i han cong suét tirc thoi cia may phat

Do léch tuyét doi tir tan RBW rer Giéi han céng suat dinh
s0O trung tam tai cac diém do

< 400 kHz 1 kHz 0 dBm

> 400 kHz 1 kHz 27 dBm

2.4.7.3. Phwong phap do

a. Piéu kién do kiém

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

2) Thuc hién cac phép do tai mirc cong suat cao nhét tai d6 may phat dw kién hoat
déng.

b. Trinh tw phép do
K&t ndi dau ra ciia EUT t6i may phan tich phd hodc thiét bi do twong duong.

Cac phép do dwoc thuc hién & ché do zero span. Thiét 1ap tan s6 trung tdm clia may
phan tich v&i mét dé dich tir tan sb trung tam hoat dong. Gia tri do dich va cai dat
RBW twong (rng duoc liét ké tai Bang 19.

Bang 19 - RBW cho phép do cong suét tirc thoi

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

0,56 x OCW + 3 kHz
Khéng ap dung cho OCW < 25 kHz

Iwa chon gia tri I&n hon: Téi da (mau RBW 1, 3, 10 | 1 kHz

u kHz) < d6 léch tan s6/6
+ 12,5 kHz hodc £ OCW (xem Ch thich)

-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 KkHz
0.5 x OCW + 1 200 kHz

CHU THICH: Téi da (mau RBW 1, 3, 10 kHz) la bang théng ti da duoc trang bi phd bién trén cac may phan tich
pho. . ‘

Vi du: néu OCW la 25 kHz thi gia tri RBW twong (bng G6i v&i mot tan sé d6 léch OCW 1a 3 kHz. Cac thong sb
cai dat khac dwgrc ligt ké & Bang 20, va néu OCW la 250 kHz thi RBW twong trng véi do léch OCW 1a 30 kHz.

=
Bang 20 - Cac théng sé cho phép do céng suét tirc thoi
Cai dit phan tich phé Gia tri Ghi chu
VBW /RBW 10 Tai gia tri RBW cao hon
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VBW c6 thé duwoc chinh
t&i gia tri [n nhat cla né.
Thoi gian quét 500 ms
B6 loc RBW Gaussian
Chtrc nang tach RMS
Ché dd do . Mtrc I&n nhat (Max hold)
S6 diém quét 501
Ché d6 do Quét lién tuc
cnju THICH: Ti I¢ gira sb diém quét va thoi gian quét cing ti 16 nhw trén néu st dung sb lwgng khac nhau cla
diém quét.

S dung ché do didu ché D-M3. Cai dat phan tich phé theo Bang 20 va thire hién
mot phép do cho méi 6 1éch tan sé. EUT sé truyen it nhét 5‘7 tin hiéu do kiém D-M3.
Ghi lai gia tri dinh va I&p lai phép do ddi véi méi d6 1&ch tan sé trong Bang 19.

Bién ddi gia tri cong suét ghi dwoc sang gia tri cong suét do dwoc déi voi RBW
bang céng thirc trong 2.2.9.2.

2.4.8. Hoat dong cua may phat dwéi diéu kién dién ap thap
2.4.8.1. Khai niém

Phat trong diéu kién dién ap thap 1a kha nang cla thiét bi c6 thé duy tri tan sb hoat
déng va khong sinh ra phat xa nao vurot qué gi¢i han lién quan khi dién 4p pin xudng
dw&i mire dién ap khac nghiét thap.

Chi tiéu nay chi ap dung ddi v&i thiét bi EUT st dung pin.
2.4.8.2. Gi&i han

Chi tiéu vé hoat dong cia may phat dwoi diéu kién dién ap thap chi ap dung cho thiét
bi can do dwoc cap dién bang pin.

Khi dién ap tut xudng duéi dién ap hoat déng theo khai bao clia nha san xuat, thiét bi
Sé:

a) Duy tri kénh hoat d6ng OC ma khéng vwrot qua bat ky gi¢i han nao (vi du chu ky
hoat dong); hoac

b) Gidm céng suét birc xa hiéu dung dwéi gii han phat xa gia ma khéng vwot qua
bat ky gi¢i han nao (vi du chu ky hoat déng); hosc

c) Tat (ngtng chirc ning).

2.4.8.3. Phwong phap do

a) Diéu kién do kiém

Thure hién do kiém tai tAn sb hoat déng theo khai bao clia nha san xuét.
b) Thi tuc do

Buéc 1:

Khéi déng F_UT hoat dong tai tAn sb hoat ddng theo khai bao ciia nha san xuit v&i
tin hiéu do kiem thich hop va dién ap hoat dong binh thwdng.
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Do va ghi lai tan sb trung t&m cua tin hiéu phat.
Buéc 2:
Giam dién ap hoat dong theo tlrng murc thich hop @én khi dién ap vé khang.
Po va ghi lai tAn s irung tam cta tin hiéu phat.
Ghi lai bat ky dau hiéu bat thwong.
2.4.9. Qua tai dau vao may thu
2.4.9.1. Khai niém
Qué tai dau vao may thu la phép do kha nang clia may thu co thé thu dwgc mét tin
hiéu diéu ché mong muon véi mire syt giam khong vwot qua mot gia tri cho trwdc khi
c6 hién dién ca mét tin hiéu vao khong mong mudn tai bat ky tan s6 nao trir cac tan
sé dap (rng gia hodc tan sé kénh lien ké hay tan s bang lién ké.
2.4.9.2. Gi&i han tham chiéu cho may thu loai 2
Mirc qua tai dau vao may thu déi voi do lech tan s& chi dinh phai Ién hon hodc bang
mirc gi¢i han Bang 2%, ngoai trir tai tan s cd cac dap rng gia.
L IO . S A { -r - -
Bang 21 - Giéi han mirc qua tai dau vao may thu cho may thu loai 2

Yéu cau Gi&i han

May thu loai 2

Qua tai dau vao may thu tai £2 MHz tlr dai tan sb fhigh va > 69 dBm
1:Iow I

Qua tai dAu vao may thu tai +10 MHz tir dai tan s6 frign va > -44 dBm
onw

Qua tai dau vao may thu tai 5 % tir tan so trung tam > -44 dBm

ho#c 15 MHz néu gia tri nao Ién hon
2.4.9.3. Gi&i han tham chiéu cho may thu loai 1,5

Mtkc qua tai dau vao may thu doi voi do léch tan sb chi dinh phai I&n hon hodc bang
mUrc gi¢i han Bang 22, ngoai trir tai tan so co6 cac dap (rng gia.

Bang 22 - Gioi h;_in murc qua tai dau vao may thu cho may thu leai 1,5

: .Yéu cau . Gi%i han

Riay thu lozi 1,8

Qua tai dau vao may thu tai +2 MHz tr déi tan s6 frigh va fiow =-43 dBm
Qua tai dAu vao may thu tai £10 MHz tir dai tan s0 frign Va fiow =-33 dBm
Qué tai dau vao may thu tai £5 % tir tan so trung tam hoac 15 >-33 dBm

MHz néu gié tri ndo I&n hon

2.4.9.4. Gii han tham chiéu cho may thu loai 1

Mirc qua tai dau vao may thu doi véi do léch tan sb chi dinh phai Ion hon hodc bang
mrc gi¢i han Bang 23, ngoai trir tai tan sb co cac dap (rng gia.
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Bang 23 - Gi¢i han mirc qua tai dau vao may thu cho may thu loai 1

Yéu cau Gi&i han

May thu loai 1

Qua tai dau vao may thu tai +2 MHz tir dai tan sb Thigh va fiow =-20 dBm
Qua tai dau vao may thu tai £10 MHz ttr dai tAn s6 fhgn va fiow > -20 dBm
Qua tai dau vao may thu tai +5 % tlr tAn sé trung tam hosc 15 >-20 dBm

MHz néu gia tri nao 1&n hon

Ngoai ra, can thiét do theo 2 4.9.5.d tang mirc may phat tin hiéu A thém +40 dB tir
bwéc 1 den buwoc 4.

2.4.9.5. Phwong phap do
a) Pidu kién do kidm
i) Thye hién phép do véi tan sb trung tam theo khai bao clia nha san xuét

ii) Thire hién do kiém theo 2.4.9.5.b néu thiét bi can do kiém khéng cé dau ndi ang
ten cb dinh hodc tam thoi.

iiiy Thie hién do kiém theo 2.4.9.5.c néu thiét bi can do kiém c6 dau ndi ang ten cb
dinh hoac tam thoi.

b) Do blrc xa
Vi tri do kiém thwe hién theo C.2.

May phat tin hiéu A va B dwoc ndi két hop v&i nhau theo so @b Hinh 8 va phai dat
bén ngoai vi tri do kiém.

Dau ra cta bod ghép ndi sé duoc két nbi voi &ng ten do kiém v&i phan cuc ang ten
glong v&i ang ten tHiét bi can do kiém. Ang ten do kiém phal dat trong khu vuc do
kiém.

Thiét bj can duwoc do kiém dwoc dat & vi tri ban xoay theo hwéng dé nhay I&n nhét.
Thue hién phép do tai 2.4.9.5.d,

c) Po dan

Hai may phat tin hiéu A va B dwoc néi két hop vai thiét bi cin do kiém theo Hinh 8.
Thuc hién phép do tai 2.4.9.5.d. ’

May phat tin
hiéu A

Bo két hop EUT

May phat tin
hiéu B

Hinh 8 - Sap xép do qua tai dau vao may thu
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d) Trinh tw do

May phat tin hiéu A phat tin higu do kiém duoc diéu che thich hop & tan s hoat
dong ctia may thu EUT.

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

Cac phép do duoc thure hién & cac tan s6 cua tin hiéu khéng mong muén & nhirng
do léch tan s6 duoc dinh nghia trong yéu cau ky thuat dé tranh cac dap tng gia. Bé
sung cac diém do dwoc yéu cu trong yéu cau ky thuat

Néu may thu c6 mét vai bang tAn s6 hoat déng thi phai do qué tai dau vao may thu
tai moéi bang it nhat 1 lan.
Buwéc 1:
May phat tin hiéu B tat. Phat tin hiéu may phat tin hiéu A sao cho & murc thap nhat
thu dwoc dap (rng mong mudn hodc phai lén hon mirc tham chiéu sau:
S = 10logRByy, — 4 dBuV emf
Hoac
Sp = 10logRByy, — 117 dBm
Trong d6:  Sp la do nhay tinh theo dBm;
RB la bang théng may thu khai bao tinh theo don v kHz.
Bang thong may thu RB sé dugc khai bao b&i nha san xuat. RB 1a do chon loc bang
théng may thu tai 3 dB.
Vi du, dé nhay thu cho thiét bi c6 khoang cach kénh 25 kHz v&i bang théng 16 kHz
khong vwot qua +8 dBuV emf cho may thu co tré khang dau vao 50 Q. Bieéu nay
twong rng voi dé nhay may thu la -105 dBm.
~ Sau doé tdng murc dAu ra cla may phat tin hiéu A |1én 3 dB trir khi co yéu cau ky thuat
khac.
Bwoc 2:
Bat may phat tin hiéu B va phat hoat dong & tan sb hoat ddong danh dinh - d6 [éch tan
sb.
May phat tin hiéu B duoc diéu chinh bién d6 tin higu sao cho & mirc thu thap nhéat

ma tai d6 hiéu nang tai thiéu cta thiét bi thu khong dat duoc, Gir nguyén thiét lap
may phat tin biéu,B, thay thé may thu bang thiét bi do céng suat RF phu hop. Ghi lai
merc cdng suat hién thi cta thiét bi do.

Mcrc qua tai dau vao may thu la mire cong suat thu dwoc tlr may phat tin hiéu B tai
d3u ndi &ng ten EUT. | ‘ |

MUrc qua tai dau vao may thu ngoai ra co thé& duoc do & dau ndi ang ten dbi véi do
kiém d6 din hodc duoc tinh cho do kiem blrc xa (xem tai C.6.4).

M(rc qua tai dau vao may thu phai cao hon hoac b&ng mirc cong sudt qua tai dau
vao may thu dwoc yéu cau trong yéu cau ky thuat.

Buwoc 3:
Phép do tai buéc 161 bude 3 duoc 18p lai voi d6 lech tin hiéu & cac-tan sb yéu cau.

Buwdéce 4:
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Théng tin trong Bang 24 duoc ghi lai trong bao céo do kiém déi v&i mire tin hiéu do
dwoc va do Iéch tin hiéu khdng mong muon. :

Bang 24 - Théng tin ghi trong bao cao do kiém

Gia tri ” Ghi cha

Tan sb hoat dong Tan s trung tam danh dinh ctia may thu
May phat tin hiéu A MUrc cong suét clia may phat tin hiéu A
Mtrc qua tai diu vao may thu Mtrc cong suat clia may phat tin hiéu B

3. QUY DINH VEQUANLY . -

3.1. Cac thiét bi va ‘tuyén mang"diég réng cong suét thap (LPWAN) bang tan 920
MHz dén 923 MHz thuéc pham vi dieu chinh quy dinh tai 1.1 phai tuan tha cac quy
dinh trong Quy chuén nay. ‘

3.2. Viéc do kiém/tht nghiém dbi véi cac yéu ciu ky thuat trong Quy chudn nay (triy
2.4.9) dwoc thire hién béi phong thir nghiém trong nwéc dugc chi dinh, hoac phong
thtr nghiém ngoai nwéc dwoce thira nhan.

3.3. Yéu cau ky thuat quy dinh tai 2.4.9 trong Quy chuan nay, t6 chirc, ca nhan dwoc
phép str dung két qua do kiém/thr nghiém cla phong thir nghiém trong nwée dwoc
chi dinh, hodc phong thir nghiém ngoai nwéc duoc thira nhén, hodc cac phong thir
nghiém trong nwéc va ngoai nwdc dwoc cong nhan phu hop vai tiéu chudn ISO/NEC
17025, hoac két qua do kiém/thir nghiém cda nha san xuat.

4. TRACH NHIEM CUA TO CHUC, CA NHAN

Cac t6 chirc ca nhan lién quan cé trach nhiém thuc hién cac quy dinh vé chirng nhan
hop quy va céng bé hop quy cac thiét bi vo tuyén mang dién réng céng suat thap
(LPWAN) béng tan 920 MHz dén 923 MHz va chiu sw kiém tra cta co quan quan ly
nha nwéce theo cac quy dinh hién hanh.,

5. TO CHU'C THUC HIEN

5.1. Cuc Vién théng va cac S& Thong tin va Truy,én théng ¢o trach nhiém té chive
trien khai hwéng dan va quan ly cac thiet bi vé tuyén mang dién rong cong suéat thap
(LPWAN) bang tan 920 MHz dén 923 MHz theo Quy chuén nay.

5.2. Trong trrong hop cac quy dinh néu tai Quy chudn nay cé sw thay ddi, bd sung
hoac dwgc thay thé thi thwe hién theo quy dinh tai van bén mai.

5.3. Trong qua trinh trién khai thuc hién Quy chudn nay, néu co van dé phat sinh,
vwéng mac, t6 chirc va ca nhan ¢ lién quan phan anh bang van ban vé& B6 Théng
tin va Truyén théng (Vu Khoa hoc va Céng nghé) dé& duoc hwéng dan, giai quyét./.
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-Phu luc A
(Quy dinh)

Pic tinh ky thuat-cla thiét bi do kiém

A.1. May phan tich phé

Céng cu dé do kiém can dwoc dung la may phan tich phd. Déc tinh cia may phan
tich phd can phai theo cac yéu cau sau:

- D6 chinh xac tan s6 danh dau phai trong khoang +100 Hz;
_ D6 chinh xac ciia phép do suy hao trong khoang £3,5 dB;
- Dai déng phai lén hon 80 dB;

- Hé s6 bo loc dang Gaussian RBW < 12;

C6 thé diéu chinh may phan tich phd dé cho phép tach trén man hinh cia né hai bién
dé bang nhau cac thanh phan co tan s6 chénh léch 100 Hz.

P6i véi cac didu ché phan phéi théng ke, may phan tich phd va thiét bj tich hop (khi
thich hop) can phai cho phép xac dinh mat dd phd coéng suat (nang lwong trén thoi
gian va bang théng), phai dwoc tich hop qua bang thong cho truéc.

Nhiéu pha trung binh trong cac kénh lan can va thay thé phai la phép do cua cac
kénh lién k& va thay thé cong suat kénh lan can khéng bi gi¢i han béi nhiéu pha.

Cac chirc néng can phai cé trong mét quy trinh do kiém:
- OBW;
- ACP;
- Trung binh cdng suét tuyén tinh;

Ghi chu: Trung binh tuyén tinh la phwong phap do trung binh trén may phan
tich pho, trong do, gia tri cong suat do kiem la gia tri trung binh trong mien cbéng
suat tuyén tinh.

Phuwong phap trung binh thay thé cho cong suat trung binh tuyén tinh theo céng
thire:
Pét qua = Pao kiém + 2,5 dB
Trong d6, Piétqua 1& két qua cla Pao kiéem l4y tir gia tri do trén phan tich pho.
A.2. May tao tin hidu va nguén tin hiéu

Can Iwu y ring hiéu suét clia cac bd tao tin hieu va ngudn tin hiéu la da cho cac thir
nghiém dwoc thuc hién. Piéu nay dac biét quan trong doi voi nhieu pha.
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Phu luc B
(Quy dinh)
Hop ghép do
B.1. Khai niém hop ghép do

Thiét bi dw kién do co dung &ng ten nhé phu hop tich hop bén trong, khong cé dau
két ndi 50 Q, phiu hop v&i hdp ghép do tai Hinh B.1.

Phép do kiém cb dinh chinh la phép do trén thiét bi c6 &ng ten thich hop, do kiém
trén tin hiéu blrc xa tao ra khi phép hoép ghép do thwe hién. D& do tin hiéu khéng
mong mudn trong viing phat xa gia, bang théng phép do kiém cb dinh sé trén 5 lan
tan sb hoat dong. Néu khéng dwoc, phép do birc xa theo 2.4.2 va Phu luc C.

Thiét bi ¢6 dinh 4 thiét bi vd tuyén c6 ghép ang ten thich hop 50 Q cho cac tan sb
can do.

Phép do cb dinh sé& day du théng tin dwoc khai bao.
Phép do cb dinh can cung cap:
a) Két néi t&i ngudn cung cap cong suat day da;

b) Phwong phap dé cung cap dau vao hodc dau ra cho thiét bi. Diéu do bao
gdm ca &ng ten thich hep. Trong trong hop thiét bi hoat déng nhanh, giao
dién &m thanh can cung cép dwdng két ndi thang hodc qua bd ghép am, hép
ghép do sé& cung cép phu hop bdé ghép nhw cho di¥ liéu hodc dau ra hinh
anh.

Théng thueong, hop ghép do dwoc cung clp béi nha san xuét.

Cac dac tinh phép do kiém trong phong thi nghiém va sé theo mot sé théng s6 sau:
a) Suy hao ghép ndi khéng Ién hon 30 dB.
b) Bang théng phu hop.
c) Gia tri suy hao ghép virot qua dai tAn sb do dwoc khong qua 2 dB.
d) Mach dién v&i bdé ghép ndi RF sé khéng hoat déng hoac thiét bi phi tuyén
e) Gia tri VSWR tai 50 Q s& Ién hon 1,5 dai tAn can do.

f) Suy hao ghép néi phai khéng phu thudc vao vi tri ctia hop ghép do va khong
bi anh hwéng bédi ngwdi hodc cac vat the & gan xung quanh Suy hao ghep
ndi phai cé thé tai tao dwoc khi thiét bj cAn do dich chuyén hoac bj thay thé.

g) Suy hao ghép ndi phai khéng thay dbi khi diéu kién moi trwdrng thay dbi.
h) Cac théng sb duorc liét ké & trén phai thda man duwdi didu kién nhiét dé khic
nghiét.
Suy hao cla phép do cb dinh ghép néi gitra tin hiéu thu tai diém do I&n hon it nhat

10 dB so v&i nhigu nén. Néu suy hao I&n qua thi c6 thé dwoc bl b bd khuéch dai
tuyén tinh bén ngoai hép ghép do.

39




QCVN 122:2020/BTTTT

Vi tri dat EUT

~ D2ukétndis a

N

Cép thu tin hiéu ho3c 3ng ten nhé Suyhao g

Hinh B.1 - Hop ghép do

B.2. Ché do6 str dung
Ché do hop ghép do hay dung cho do kiém may thu va phat trong treong hop cé dng
ten bén trong thiét bi.

Thoéng thwéng do cac blre xa cia cong suét song mang va d6 nhay trong diéu kién
cwong do trwong thay déi. Cac phép do trong cac diéu kién khac nghiét dwgc do

trww&c 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. Gii thiéu
Ba vj tri th&r nghi@m phd bién nhat va rnzét' vat thtr nghiém cb dinh, sé& dwoc st dung
trong cac phép do blrc xa theo Quy chuan nay:
- Khu vire do kiém mé (OATS);
- Phong ban phan xa (SAR);
- Phong khéng phan xa (FAR).
Ba khu virc néu trén la cac phép do qua khong gian. Phép do tuyét dbi va twong déi
déu duwoc thue hién trong khu vire trén. Cac phép do nay dwoc mo ta tai C.2. C.3 md

td cac ang ten dwoc str dung trong nhirng bai do nay. Hop ghép do chi dwoc di
dung cho cac phép do gia tri twong d6i va dwoc mo ta & C.3.

Trwong hop cac phép do tuyét dbi duoc thue hién, dia diém kiém tra can dwoc xac
minh. Thu tuc xac minh dwgc mé ta trong khoan 6 cia ETSI TR 102 273-4 cho
OATS, trong khoén 6 ctia ETSI TR 102 273-3 cho SAR,va trong khodn 6 clia ETSI
TR 102 273-2 cho FAR. Théng tin tinh dé khéng dam bao do cla phép do trén mot
trong nhirng vi tri th&r nghiém nay cé thé dwoce tim thay trong ETSI TR 100 028-1,
ETSI TR 100 028-2, ETSI TR 102 273-2, ETSI TR 102 273-3 va ETSITR 102 273-4.
C.2. Vi tri do kiém birc xa

C.2.1. OATS

Dia diém kiém tra khu virc mé& bao gom mét ban xoay & mot dau va cot ang ten co
chiéu cao thay déi & dau kia & trén mot mat phdng mat dat, trong treong hop ly
twéng, dwoc thwe hién hoan hdo va & mirc do vé han. Trong thuc t&, trong khi do

dan tot co thé dat duoc, kich thuwdc mit phing phai dwoc gici han. Khu vire do kiém
m¢& réng (OATS) dwoc minh hoa trong Hinh C.1.

Ang ten thay thé
Ang ten do

Cét ang ten

Ban xoay

Hinh C.1 - Khu vire do kiém m& OATS

Mat phang mat dat tao ra mét dwdng phan xa mong muén, sao cho tin hiéu ma ang
ten thu nhan duwoc la tong cua cac tin hiéu nhan duwoc tir cac dwong truydn truc tiép
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va phan xa. Cac pha cta hai tin hiéu nay tao ra mirc nhan cho mdi chiéu cao cla
ang ten phat (hoac EUT) va &ng ten thu phia trén mat phang mat dat. Cot ang ten
cung cap mét co s& chiéu cao thay @di (tr 1 m dén 4 m) dé vi tri clia &ng ten do co
thé dwoe 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 phéng ngang va no
dwoc st dung dé& hd tro mau thir (EUT) tai chiéu cao quy dinh, thuong 1a 1,5 m so
v&i mat phang mat dat. Khoang cach do va kich thwde phong ti thidu cé thé dwoc
tim thay trong C.3.4. Khoang cach stv dung trong thwc t& cac phép do phai dwoc ghi
lai v&i két qua thir nghiém. Théng tin thém vé OATS c6 thé dwoc tim thay trong ETSI
TR 102 273-4.

C.2.2. SAR

Phong ban phan xa (SAR) hay la phong khéng phan xa v&i mat phang dan dién la
mot vé boc, thuwdng dwgc che chén, co twdng va tran bén trong dwoc phu bang vat
liu hap thu vo tuyén. San la kim loai, khéng duoc phi boi vat ligu hap thu va tao
thanh mé&t phdng mat dat. Phong thuong chira cot dng ten & mot dau va mét ban
xoay & dau kia. Mot phong khéng phan xa dién hinh v&i mat phang dan dién dugc

minh hoa trong Hinh C.2. Loai budng thtr nay mo phéng phép do ly twdng qua khéng
gian, trong dé d&c tinh clia n6 twong dwong vGi mién dan séng vo han.

Cot ang ten

(AVA

Ang ten do

Vat ligu
hép thu
séng vo
tuyén

R4 |

Ban xoay

Hinh C.2 - Phong ban phan xa (SAR)

Trong mé hinh nay, mét phang mat d4t tao ra mot dwdng phan xa mong mudn, sao
cho tin hiéu thu dwgc tlr dng ten thu la tdng cac tin hiéu nhan duoc tlr cac dwong
truy&n truc tiép va phan xa. Cac pha cla hai tin hiéu nay tao mét mirc nhan duy nhat
cho mdi chidu cao clia dng ten phat (hodc EUT) va ang ten thu phia trén mat dat. Cot
Ang ten cung cAp mét co s& chiéu cao thay dbi (ttr 1 m dén 4 m) dé vi tri clia ang ten
do c6 thé dwoc t6i wu hoa cho tin higu ghép téi da gitra cac ang ten hoac gitba EUT
va ang ten do. M4t ban xoay co kha nang quay 360° trong mat phang ngang va noé
dwoc st dung dé& hé tro mau thir (EUT) tai chidu cao quy dinh, thwong & 1,5 m so
v&i mat dat. Khoang cach do va kich thudc phong t8i thiéu co thé dugc tim thay
trong C.3.4. Khoang céach str dung trong thwe t& cac phép do phai duoc ghi lai voi
két qua the nghiém. Théng tin thém vé Phong ban phan xa cé thé dwoc tim thay
trong ETSI TR 102 273-3.
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C.2.3. FAR

Phong khéng phan xa hoan toan la moét phong kin, thuwéng duoc che,chén, co
twong, san va tran bén trong dwoc phd bang vat liéu hap thu song vo6 tuyén. Phong
thwdng chira mét gid d& ang ten & moét dau va mot ban xoay & dau kia. Mot phong
khéng phan xa hoan toan dién hinh dwoc minh hoa trong Hinh C.3.

Ban xoay

Ang ten do

Vat ligu
hap thuy
song vo
tuyén

Ang ten hd trg

Ang ten hé trp NP

Hinh C.3 - Phong khéng phan xa (FAR)

Vat liéu che chan phong va hap thu v tuyén phéi hop véi nhau Gé& cung cAp mét mai
treong duoc kiém soat cho muc dich thée nghiém. Loai phong thir nay cé gdng maé
phéng céc diéu kién khong gian tréng.Viéc che chén cung cép moét khéng gian thir
nghiém, v&i mirc dd nhiu gidm tir cac tin hiéu Xung quanh va cac hiéu rng bén
ngoai khac, trong khi vat liéu hap thu vé tuyén giam thiéu cac phan xa khéng mong
muon tir cac birc trong va tran nha c6 thé anh hwéng dén do. Viéc che chén phai du
dé loai bé nhiéu tir méi trrdng bén ngoai che d4u moi tin hiéu phai do. M6t ban xoay
c6 kha néng quay 360° trong mit phang ngang va né dwoc sir dung dé hé tro EUT &
gan nhw co thé dén d6 cao 1,5 m so v&i mat dat. Thiét bi dw dinh deo trén nguwoi co
thé duoc thir nghiém béng cach st dung mét ngudi mé phéng lam hé tro. Mé phéng
ngudi bao gébm mét dng acrylic ¢é thé xoay dwoc chira day nwde mudi, dat trén mat
dat.

Céc kich thwée bao gém:
-D6cao: 1,7+ 0,1 m;
- Théng s6 bén trong: 300 + 5 mm:;
- b6 day twong 5 £ 0,5 mm.

Binh chiva phai dwoc db day dung dich muéi (NaCl) 1,5 g méi lit nudc ct. Thiét bi
phai dugc co dinh vao bé mat clia ngwdi mé phéng, & dd cao thich hop cho thiét bi.

CHU THICH: Bé gidm trong lvong clia nguwsi md phéng, co thé st dung mét éng thay thé co mét 6ng tam réng
duong kinh toi da 220 mm. Khoang céach do va kich thuéc budng téi thidu co thé dwoc tim thay trong C.3.4.

Khoang cach st dung trong thirc t& cac phép do phai duoc ghi lai voi két quad thtr nghiém. Théng tin thém vé
Phong khéng phan xa hoan toan co thé dweec tim thay trong ETSI TR 102 273-2.
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C.2.4. Kheang cach do

Khoang cach do nén chon d& do EUT tai didu kién trwong xa. Khodng cach nhé nhat

. 2
gitra thiét bi va ang ten do nén la A ho@c rm >> —I-)I trong do:

- A la bwée song tinh theo m;
- Iy 1a khoang cach nhé nhét gitka EUT va ang ten do tinh theo m;

_ D 1a kich thuéc I&n nhat clia khau d6 vat Iy clia ang ten 1on nhét trong thiét
lap do, tinh theo m.

> . ’ R g ) N R e
"y la khoang cach gilra tia birc xa gan trong vung Fresnel va tia blrc xa trong vung
Fraunhofer tinh theo m, dwoc biét 1a khoang cach Rayleigh.
Khoang cach khuyén nghi dé do la 3 m hodc 10 m, trong do diéu kién khong duoc
dap (rng va khodng cach sé 1a két qua cua phep do trrong gan, nén ghi lai két qua
trong bai bao cao do kiém va do khong dam bao do can ghi lai trong két qua.
C.3. Cac loai ang ten
C.3.1. Yéu cau chung
T4t cac ang ten ddu:can ¢ cho phép do birc xa tai ba vi tri dwoc néu ra tai C.2. Phu
thudc v'éo muc dich do, cac dng ten sé& duwgc thiet ke nhw &ng ten do hodc ang ten
thay the.
C.3.2. Ang ten do
Trong do kiém phat xa, ang ten do st dung phat hién trweng dién cia EUT trong mot

giai doan do hodc tr ang ten thay thé trong giai doan khac. Khi vi tri do kiém dwoc
str dung dé do dac tinh clia may thu, ang ten duoc s(r dung lam thiet bi phat.

Ang ten do sé lap trén gia d& cho phép ang ten duoc str dung trong phan cwc ngang
hoac dirng. Ngoai ra, trén OATS hodc SAR, chiéu cao cua trung tam ang ten trén
maét dat phai thay ddi trong pham vi chi dinh (thwong la 1 m den 4 m).

Trong tan sb tir 30 MHz dén 1 000 MHz, s& dung &ng ten lwéng cue nhi phan hoac
ang ten l16-ga-rit chu ky (LPDA). Trén 1 GHz, nén sir dung &ng ten loa (horn
antenna) hodc ang ten lw&ng cuc |6-ga-rit.

Tuy nhién, @i v&i thir nghiém phat xa gia, c6 thé st dung két hop ang ten nhi phan
va ang ten mang luong cuc dinh ky dé bao ph toan bo dai tan 30 MHz dén 1 000
MHz.

Ang ten do khéng yéu cau hiéu chudn tuyét doi.

C.3.3. Ang ten thay thé

Ang ten thay thé phai dvoc st dung dé thay thé thiét bi dwoc thir trong cac phép do
thay thé.

Phu hop véi dai tn sb va mirc phan xa ngwoc lai cla ang ten sé can tinh dén khi
tinh toan dé khéng bao dam phép do.

Tam pha clia &ng ten phai trung voi diém tham chiéu ctia méu thir ma da dwoc thay
thé. Do d6, ang ten c6 tam pha thay d6i theo ham cuta tan so (LPDA) khéng phu hop
lam ang ten thay thé.

Piém tham chiéu cla &ng ten thay thé phai tring vé&i tam clia EUT khi &ng ten clia nd
& bén trong hodc diém ma dwoc ang ten ngoai dwoc két noi voi EUT.
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Khoang cach gitra cwc dwdi clia &ng ten va mat dat tdi thiéu la 30 cm.

Ang ten thay thé phai dwoc hiéu chuan. Ddi voi dwdi 1 GHz, hiéu chuén twong déi
v&i mot lwdng cire nira bwéde séng, trong khi trén 1 GHz, bd phat xa ddng huéng Ia
tham chiéu.

CHU THICH: Khéng thé st dung sb liéu hiéu chuan danh cho st dung phia trén bé mat phan chiéu trong budng
khéng phan xa hodc ngwoc lai.

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

Quy trinh cu thé, théng thwdng thiét bi do kiém va thich hop sé can phai thuc hién
truée khi do kiém birc xa phat ra. Cac so dd nay la pho bién cho tat cac cac vi tri thir
nghiém dwoc mo ta trong C.2.

Khi can thiét, can khung I&p c6 kich thwdc t6i thiéu dé gan EUT trén ban xoay.
Khung lam bang dé dan thap, do tham twong doi thap, vat liéu nhw polystyren, ..

C.4.2. Cong suét cung cap cho thiét bi EUT str dung pin

Tét ca cac do kiém st dung ngudn cung cap gdm do kiém trén EUT dwoc thiét ké dé
st dung pin. i v&i thiét bi chay bang pin, day dan ngudn phai dwoc két ndi voi cac
dau ndi nguodn ctia EUT (va dwoc theo doi bang vén ké ky thuat sd) nhwng pin van
ton tai, cach ly v&i phan con lai clia thiét bi, c6 thé bang cach dan bang dinh cac tiép
diém cha né.

Day cap co thé anh hwdng dén hiéu suat do clia EUT. Vi thé, sé can phai cé cach
thirc dé khéng bi anh hwéng. Didu nay co6 thé dat dwoc bing cach dinh tuyén ra khoi
EUT ciing nhw di day duwéi mat dat hodc trén twong bang duong dan ngan nhét co
thé. Cac bién phap phong ngira nén dwoc thuc hién dé giam thiéu anh hwéng tir cac
day dan nay.

C.4.3. Chuan bij vj tri

Cac day cap dén ang ten do va thay thé dwoc sép xép theo phan cuc ngang cach
khu vire do kiém t6i thiéu 2 m (trtr khi, trong treéng hop ca hai loai budng khéng
phan xa, déu dat sat tworng) va cho phép do phan cwe dirng va xuyén qua mat dat
hodc man ban (néu thich hop) cho thiét bi thir nghiém. Cac bién phap phéng ngira
can thyc hién voi muc dich giam thiéu anh hwéng cia day dan. Cac day cap, di day
va boc day phai bao dam tiéu chuan thwe hién do kiém.

D liéu hiéu chun cho cac hang muc clia thiét bj do kiém phai cé san va hop l1&. Doi
voi ang ten thir nghiém, ang ten thay the, dir liéu phai gom hé so tang ich so véi bo
phat xa dang hwéng (hodc hé sé ang ten) cho tan so thir nghiém. Ngoai ra, phai xac
dinh hé s0 VSWR cta ang ten thay thé va ang ten do.
D@ ligu hiéu chuén trén tat ca cac day cap va bd suy hao phai bao gdm hé sé suy
hao va hé s6 VSWR trong toan bd dai tan cla cac bai thir nghiém. Tt ca cac sé ligu
suy hao va VSWR sé ghi lai trong hd so do kiém.
Khi cac hé so stra I6i/ bang hiéu chinh dwoc yéu cau, can phai co sin ngay lap tirc.
Déi véi tt ca cac hang muc cta thiét bi thir nghiém, cac sai sé t6i da phai dwoc xac
dinh cung véi viéc sai s6 16i. Vi du:

- Suy hao do cap: +0,5 dB v@&i phan bd hinh chi nhat:

- May thu do: d6 chinh xac mirc tin hiéu 1,0 dB (B0 léch chudn) véi phan bé 15i
Gaussian.
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Khi tién hanh do, can thuc hién kiém tra hé théng trén cac hang muc cua thiét bi thir
nghiém.

C.5. Ghép tin hiéu

C.5.1. Yéu cau chung

Trwong hop birc xa co thé gay nhiéu loan trvdng dién ter va dan dén d6 khéng dam
bao do. Nhidu nay cé thé dwoc giam thiéu bang cach slr dung cac phwong phap
ghép phu hop, b tach tin hi¢u va giam nhieu.

C.5.2. Cac tin hiéu dir ligu

Do cach ly cé thé dat duoc s& dung phuwong phap quang hoc, siéu &m hogc héng
ngoai. D& giam nhiéu loan trwong, c6 thé stz dung két ndi cap quang phu hop. Ket

ndi birc xa siéu am hodc hong ngoai ddi hdi cac bién phap phi hop dé giam thiéu
nhiéu xung quanh.

C.6. Quy trinh do blrc 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
sép xép theo hwéng dan tai Phu luc C. T&t nhéat cac phép do blrc xa phai dwoc thue
hién trong FAR, tai C.7.3. Cac phép do birc xa trong OATS hodc SAR dugc mo ta
trong C.7.2.

C.6.2. Do birc xa trén OATS hoac SAR
Phép do blc xa sé thuwc hién ho tro them boi ang ten do va ang ten dwoc khuyép
nghi tai phan C.2 va vi tri do kiém taj phan C'.‘I. Thiét bi EUT va ang ten do duwoc thiet
lap sao cho dat duoc mirc cong suét phat toi da. Vi tri nay sé duoc ghi lai trong bao
cao do kiém:
a) Ang ten do thiét 1ap phan cwe dirng trie khi co quy dinh khac va EUT dwoc
dat tai vi tri chuan va dwoc bat I2n.
b) Thiét bi do dugc két ndi voi dng ten do va thiét 1ap theo cac théng so ky
thuat cta thi nghiém.

B6 caoty
im den4dm

Nén gt

1.5im:

Hinh C.4 - Bé tri do - Cach 1
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1. EUT
2. Ang ten do
3. Thiét bi do

c) EUT duwgc xoay 360° trong mat phdng nam ngang cho dén khi nhan dwoc
tin hiéu I&n nhét tir may do.

d) Ang ten do phai dwroc nang hoac ha xubng mét lan niva trong pham vi chiéu
cao quy dinh cho dén khi dat dwoc mire ti da. Mirc nay s€ dwoc ghi lal.

e) Phép do dwoc thiét 1ap lai véi &ng ten phan cwe ngang.

C.6.3. Po birc xa trén FAR

Boi voi phép do bire xa str dung FAR, quy trinh gidng quy trinh dwoc mé ta trong
C.7.2.
C.6.4. May do thay thé
Pé xac dinh gia tri do tuyét dbi, phép do thay thé sé& dwoc thwe hién. Cac budc thwe
hién sau:
a) Thay thé EUT bang &ng ten thay thé dwoc mé ta nhw thiét bj 1 (EUT) trong
Hinh C.4. Cac ang ten st dung la ang ten phan cuwc dirng.
b) Két ndi véi bo tao tin hiéu chudn véi sng ten thay thé va diéu chinh theo tan
s0 do.
c) Néu OATS hoic SAR dwoe str dung, énq ten do sé& dwoc tang hoac giam
dé dam bao thu dworc tin hiéu mdc cao nhat.

d) Sau d6, cong suat clia bé tao tin hiéu sé didu chinh mirc bdng véi thu tai
thiet bi do nhw EUT.
e) Cong suat blrc xa bang cong suét cung cp bai b6 tao tin hiéu, tang d6 tang
ich ang ten de bu phan suy hao cap (gia tri tinh bang dB).
f) Phép do dwoc lap lai véi ang ten phan cwe ngang.
CHU THICH: Déi véi vi tri do cén thiét lap cb dinh ang ten va lap lai vi tri voi cac EUT, cac gia tri hidu chinh tir
hiéu chuan vj tri co thé thay ddi.
C.6.5. Phép do bilrc xa cho cac may thu
Cac phép do birc xa phai thwe hién trong FAR. Phép do trén thiét bi thu vé& co ban Ia
st ddo nguwroc cac phép do trén thiét bi phat, véi mét bo tao tin hiéu dwoc két ndi véi
ang ten do. Viéc hiéu chuan dwa trén nguyén tic thay thé EUT bang ang ten thay thé
va thiet bi do pht hop. DO véi C.3.3 dung ang ten thay thé.

CHU THICH: Viéc nay khéng yéu ciu mét ludng cue niva buéc séng, chi cin mét &ng ten véi do tang ich theo
nira bude song.

C6 hai phuvong phap:
a) Két ndi &ng ten thay thé véi may thu do hiéu chuin va doc két qua do truc
tiép.
b) Po suy hao dwéng truyén tir ang ten do dén ang ten thay thé va trir phan
nhay v&i mire thu tin hiéu may tao tin hiéu dé dat dwoc két qua do.

Doi voi phurong phap a) mirc nhan duoc trong sé phép do c6 thé qua thap, do do6 co
th,é can tging tin hiéu cta bd tao tin hiéu phu hep va ap dung mirc bu twong duong
dé cho két qua do.
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Péi v&i phwong phap b) 1a mét phép do hiéu chuén co thé st dung cho nhiéu thce
nghiém.

C.7. Hwéng dan cda yéu cau ky thuat cho do kiém

C.7.1. Yéu cau chung

Phan nay cung cap cac hweng dan vé cac yéu cau ky thuat do kiém khac nhau dé
phu hop véi cac phép do birc xa.

C.7.2. Vi tri do kiém cho tin hiéu v6 tuyén phu hop va dap (ng

Bang C.1 dua ra vi tri do kiém cho md&i phép do vé tuyén khi thic hién cac phép do
btrc xa trén thiét bi cé ang ten tich hop.

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

Do kiém vé tuyén phi hop (Diéu khoan) | Vi tri do kiém twong trng (Phu luc)
243 C21.€22,C23
245 624, C22//C23
246 . c21.612 C23
2.4.2 C21, 22 C23
28.1 C21G22.G25
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Phu iuc D
{Quy ginh)

QCVN 122:2020/BTTTT

Ma s6 HS thiét bi vo tuyen marng dién réng cong st 14t thap (LPWAN)
bing tin 920 MHz dén 923 MHz

TT |Tén san pham, hang . o . . )
héa theo QCVN Ma s6 HS Mo ta san pham, hang hoéa
01 | Thiét bi vo tuyén 8517.62.21 Thiét bj tram géc, thiét bi truy
mang dién rong 8517 62 59 cép vo tuyén, hodc thiét bi
cong suat thap 8517 62.69 dau cudi cé chirc nang cam
(LPWAN) bang tan B bién, do lwong, ghi nhéan va
920 MHz dén 923 8517.62.99 truyen tai cac théng sé can do

MHz. 8517.69.00 qua giao dién vo tuyén.

9015.10.90 Cac cam bién cé chirc nang
9026.80.20 do lwong cac théng sé modi

trwdng, ghi nhan va truyén tai
cac thong sb can do qua giao
dién vo tuyén.
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Thw muc tai liéu tham khao

[1] 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] ITU-R Recommendation SM.329-12 (09/2012) “Unwanted emissions in the
spurious domain”.

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