e A= =8 Gy =2 e

|EHBIE RN I =

C s E

New RadiolcHFDEH),

ZI8-2

FEANE/ A LIEE >7\7A ZE=
sEsIESENE SE8El=a

RIDBITEE

72UYBRAEHT
sTAIEZED )L — T EHRISZEAED

Apr. 27. 2018

B/INAIILVY 1 —> 3 >FEED E1EmbaFESs

M1TA-1ET180005-00

/inritsu

envision:ensure


013374
長方形


« 3GPP RAN4 Rel-15 NR Work Item®DIFIR

« 3GPP RAN4 Test Methods Study ltem®DIF4k
e 3GPP RANS5 Work Item®DIFIR

« OTA (Over The Air)BIFE(CDULT

o OTADAITEZRICDULT

o JAERBIE & ERASEMA

o OTAHIERDEAHBIE

- S5GHBDAIEAEGEIA

o [EB5HRABIBESRT L (5G) OFUTHISEMA] OYEIEZR"
DL IEH EIRIRDICPPARIERIEARIT

ASA RFA ML

BB
/Infl tSU SR RIS 2 Copyright® ANRITSU CORPORATION



3GPP Rel-15 NR Work Item (RAN4 part) DIRIK (1)

« ¥ Core (RF) part 80% (2018 F3AKFMR. 5T T T 2018564, )
(3H RAN Plenary”~MDNR Access Technology WI Status report RP-180301 &Y — &Rk #%)

ZAWork Item® B #

enhanced mobile broadband (eMBB)# & U*. Ultra-Reliable Low-Latency-Communication (URLLC)Z IR 57=8
M New Radio (NR) FRIEZFETET 5,

Hih 5. BENR DEZIERFIEE
AR — X B (RRM)FR1E

FEROBARERTEIZHY . UTOLILGRELREIF|RICEEND,
24GHZRE D BIE/NVREBNAREEE[ZDUNTIZOTAIZ K AR A RIIRET B
NREKLULTEBENHRFTESHIE
NR# K UNTED Z FH#EHL 1% (Dual Connectivity)ZAIEL T B &



3GPP Rel-15 NR Work Item (RAN4 part) DIRIK (2)

RANAREE R E F A FHRI%

For spectrum perspective
NR Band / NR-LTE band combination / SUL and LTE-NR co-existence band combinations
For system parameter perspective
Channel bandwidth / Channel and Synchronization raster (— &8 5% H)
For UE feature perspective
UE feature groups
For UE RF perspective
EN-DC configurations / CA BW Class / Transmission power({iz) / Transmit signal quality /
MPR / REFSENS ({%) / ACS / IBB

Open issues (AFIH B A E T IS4 ICREET S rTREMEHY)
- —EE RF AR DTestability B/ AT —ZARIMVEEIZEHESIBRE T REESE)
- CA related UE RF, BS RF and UE RRM requirements
- Uplink sharing from UE perspective
- NR-NR DC band combination (limited to FR1-FR2) (18512 A & THE#E)

Z D1h28GHzH RFEDER TE FZ ARG (Bt R ~)

- UE maximum output power for modulation / channel bandwidth



3GPP RAN4 Test Methods Study ltem D IR 4K

o JEWE: 45% (2018FE3AIRTE, 5t T HIE 2018F6 A FE, )

RFEEE R
- % FE0TA (Over The Air) BIERE LV . DUTED ZRDEAZHEFER
Direct Far Field (DFF), In-direct Far Field (IFF), Near Field to Far Field (NFTF, 4 B =& TiB/0)
-LERAERBOAED R ENSDERE
DUTIZR—F T+ (15cm) LT, ZZHERE N / ZERXED H, 201842 A KYRANSA
HLEREE
- OTARIE FABE F8 (Anechoic chamber) A M Quiet zoneF Ll A X E &

WREERE

-AIERKE EDRIERAMIERTEDRENSDESE
- Low PSDFR#& M BI%E (Rx Spurious / Off powerZs)

- Extreme condition T HIE & EIR



3GPP RAN5 Work Item D IH K

o HEWFE 10% (2018F3AKFA)

AWork Item® H#

Release 15 5G-NRIER D= DAL TA—T U ARERIREEIRILE T 5,

HRIETEEDHEY

- RANATIRESNTI-RFE LV EFRTAN T —X
RANATIRESNIZRRM B XU RILa= I TR —X
RAN2CTHESN=T7I/EAROTOrIILTAM T —R
CTEEUSATEHRESINI=NASE LUIMS ORI T AT —R

RFEEE AR
- MU(Measurement Uncertainty)/TT(Test Tolerance) &
LTETTT=0&L TULV=ERERIZDULNTIEFR2Z NRTHTT=0L T B LB EEH
AR £ &(2T. MU(Measurement Uncertainty) & & UNTT(Test Tolerance) D Work Plan, Test Case D12 LB
G, BEUMUEEBD/INTA—2D—EZE/ER
1st priority : [MU] RAN5#NR3 (Oct-18), [TT] RAN5S#XX (Jan-19)
2nd priority : [MU] RAN5#82 (Feb-19), [TT] RAN5#83 (May-19)
3rd priority : [MU] RAN5#83 (May-19), [TT] RAN5#84 (Aug-19)
FF L. 5 AL A TMUEHDAR—R EAE”Common Test Setup Assumption”Z R E 35 Z EAVAction
Point&L TREERSNT=,
SpurioussXER M Test Procedure| 2B 9 A& 54
HERERIMNRECGRBIENTEEIN BT, i) Coarse-scan ii) Maximum EIRP scan iii) TRP Measurement
D3R TEMT AR TRETF.4AREIZTI), i) DM (Coarse GridBS KUA T YME)DIRE S
EBIZOWTEE

BERBCET AR
1A REICTHERRER . HEBA %, MUTHESE5ISB=RHTHLERE



OTA (Over The Air)BIEIZDLVT

3GPP TR 38.803 V14.2.0& Yk ¥

For UE RF test methodology at low frequency (f £ 6 GHz), the UE testing methodology (i.e., conducted test)
from LTE (TS 36.101) can be reused even in case of non-standalone (NSA) with control channel communicated
via a high frequency band (f > 6 GHz).

For UE RF test methodology at high frequency (f > 6 GHz), the following general aspects apply:

- OTA measurement is the baseline testing methodology for UE RF at high frequency (f > 6 GHz)

Frequency Range e % e
FR1 HiRES LTEE R4k
FR2 OTA

TS 38.101 Table 5.1-1: Definition of frequency ranges

Frequency range designation Corresponding frequency range
FR1 450 MHz — 6000 MHz
FR2 24250 MHz — 52600 MHz

LI DERBAILFR2 (28GHZHF)IZ T AHRBAD A LEYET,



OTA (Over The Air)BIZEIZDLVT

Shielded Anechoic Chamber

Probe Antenna
(Dual polarized)

plX p2

: } Elevation

J
Positioner

LTE / FR1 NR link
antenna

I | o2

FR2 NR S5 and
Measurement

Receiver
(Dual channel)

LTE / FR1 NR
System simulator

OTA |Z & AEIRP/EIS/TRP JAITE D X F

OTABIEIZHEIRBADELEE -8
- 1B D BIE EEE (Metric) 2K DBIEZRDEHL
> RIEEICDUTRIES DRIEARAELY . DL/UL
EEDHIEDDE| EEARDEFEELT
BERED N E LD,
S ULVELE$(24GHZ~43.5GHz) [ L A ZERE{m ik ia1E
> AIERDOSNROEIL
‘DUTAD T U TH I E/B/TEE/ T AR/ T O T4T7%:
BAZYT INABH
> VATLDEMRE, BIEDTRHEMEKX,
-DUTDEB DE—LIFSI A M2 fEEEA B
S BIEEBTODRKR/NT—AR$FEIEHL,
SEESRTLOKIRIE
- Far field JAIEEESE = 2 x D2/ A
(D: 7T FEHLLIIDUTH A X, \: B E)
f5il: 15cm DUT, 29.5GHz B D FFIEE# 4.4m
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OTAEITERIZDLNT

OTARITE R DFIEFE
BRABAAATER
Direct Far Field (DFF) :
OTARIE L TRBERNGER, BIEHEHEEHIESR,
Indirect Far Field (IFF) :
DFFDERETHA. DUTD T U THEE/ VA XL TBHGIZED

AEERZREOOBMTER, AIEESETHRICT S=HICTILIFZE
ERT SO EH

Near Field to Far Field (NFTF) :
DFFD A 7E BB B % Radiated near fieldfBi A~ EHisLI=BIE %
B EEREFFIERECORIEBARE T S-OITMNEFRROMSEHNDE

=E. imam P DBITE R

Near Field without Near-to-Far Transform (NFWOTF):
DFFD ;A 5E EE B % Radiated near fieldfBI A~ EHiLI=BIE %
FFERMN A ETHASRME. Near fieldBIEICERET HRENSH
mEzns,

Reverberation Chamber (RC) :
#HEELLEERNIREZEE L=, TRPBIE ITFE L= RIRE A
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OTA ;H|%E % : Direct Far Field (DFF)

Link Antenna for - Link/Measurement
beam seering Antennafor beam

steering and centre of
beam measurements

Measurement Antenna
for centre and off
centreof beam
MeasUrements

DFF measurement setup of UE RF characteristics (Ref. TR 38.810)
Applicability

The DUT radiating apertureis D <5 cm

- Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can
be tested

- If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating
aperture applies to this single array

- D is based on the MU assessment in Annex B.1.1.3

- The measurement distance larger than the far-field criteria defined in section 5.2.1.3 is not precluded

- If the uncertainties can be further optimized, the MU may be reduced or D may be increased

A manufacturer declaration on the following elements is needed:

- Manufacturer declares antenna array size

EIRP, TRP, EIS, EVM, spurious emissions and blocking metrics can be tested.



OTABIZE & : Indirect Far Field (IFF)

VWWWWWWWWWVYWWWW
Z
yi)—bx Range antenna
% DUT reﬂedorﬂ

® //"

Feed ante /
€)

=
o PWSG
Positioner
controller
o Q
PC

IFF method 1 (CATR) measurement setup of UE RF characteristic (Ref. TR 38.810)

Appllcablllty
The total test volume is a cylinder with diameter d and height h
- DUT must fit within the total test volume for the entire duration of the test

Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can be tested.
- EIRP, TRP, EIS, EVM, spurious emissions and blocking metrics can be tested.
- No manufacturer declaration is needed



OTABIE % : Near Field to Far Field (NFTF)

_,--‘"- 1 "'--__‘x
/ R Migsurement/LUink Antenna
_-""._' .

SUEL R

\%K\H\ Lﬁi;.nt+nra | i:':ajﬁ;f!

SSaeed

Typical NFTF measurement setup of EIRP/TRP measurements (Ref. TR 38.810)

7{‘1"'
~—

Applicability

The DUT radiating apertureisD <5 cm

- Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can
be tested

- If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating
aperture applies to this single array

- D is based on the MU assessment in Annex B.1.4.3

- If the uncertainties can be further optimized, the MU may be reduced or D may be increased

A manufacturer declaration on the following elements is needed:

- Manufacturer declares antenna array size

EIRP, TRP, and spurious emissions metrics can be tested.
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3GPPTIXBETAM —RIZH T HOTABIERDERAIE (L. DUTO AT 7T
FEROY 4 XDIZIEL :;Ellm@TEEb\é@%E&ébﬁ’é;kiéo
HMTRISEHIZBWLWTIEIRRIBEE C LI BDO AR EINIETHRETIAEZEDRANVE,

DUT Categories

DUT category Description

Category 1 Maximum one antenna panel with D < 5 cm illuminated
by test signal at any one time

Category 2 More than one antenna panel D < 5 cm without phase
coherency between panels illuminated at any one time

Category 3 Any phase coherent antenna panel of any size (e.g.
sparse array)

Overview of test method applicability for permitted test methods

Reverberation

DUT category Direct Far Indirect Far Near Field to Near Field
Field (DFF) Field (IFF) Far Field without Near Chamber
(NFTF) to Far

Transform

(NFWOTF)
Category 1 Yes Yes Yes Yes Yes
Category 2 Yes Yes Yes Yes Yes
Category 3 No Yes No Yes? Yes?
NOTE: A positive indication means that applicability exists for at least one RF test cases for the given UE

category

f=1=L. OFF Power, Rx SpuriousiER7: & | FRIEDE AL ARNILHIEREIZIELV=OD(ZIFF, DFFELHIZ
MU KELEBZENEESNBHERIZDULNTIL, RAN5/4IZTApplicabilityD & 5159 5

ZEEEHTLNVS,
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AEIEE (1)EXEFE-7) BRBDFIFERE

TS38.101-02 as of April 2018
6.4.1 Frequency Error

The UE modulated carrier frequency shall be accurate to within 0.1 PPM observed over a period of [1 msec]
compared to the carrier frequency received from the NR gNB.

The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode
on beam peak direction.

TS38.521-2
RKE%I DEICEHALL.

RANA/STERIN TULAEMTREERE
RAREL

R FE
HEEIZDONTHREE
3GPPIZHITAMEEEIX2019FE5B IR T E
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TS38.101-02 as of April 2018
6.5.3 Spurious emissions

Table 6.5.3.1-2: Spurious emissions limits

Frequency Range Maximum Measurement NOTE
Level bandwidth
30 MHz < f < 1000 MHz -36 dBm 100 kHz
1 GHz <f<12.75GHz -30 dBm 1 MHz
12.75 GHz < f < 2nd

harmonic of the upper

frequency edge of the -13dBm 1 MHz

UL operating band in
GHz

TS38.521-02 as of April 2018 (After RAN5 NR#2 AdHoc)
6.5.3.1 Transmitter Spurious emissions

Editor’s Note : Following aspects are missing or under discussion

- Details of the coarse-scan (step 5-a) and max EIRP measurement (step 5-b) is TBD. Depending on the outcome
of the study on step 5-a, 5-b, they could be removed.

-Testability issue for 30M1GHz ~ [12.75GHz] is identified. How to treat this frequency range is TBD.
- Dynamic measurement bandwidth is missing as optional method in the test procedure.
- Details about LTE anchor configuration are TBD and will be added later (may be in general section)
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TS38.521-02 as of April 2018
6.5.3.1 Test requirement (Transmitter Spurious emissions)

Table 6.5.3.1.5-1: General spurious emissions test requirements

Frequency Range Maximum Measurement Notes
Level Bandwidth
30-MHz << 1000-MHz -36-dBm 100-kHz
1 GHz <f<12.75GHz -30 dBm 1 MHz
12.75 GHz < f < 2" harmonic of -13 dBm 1 MHz Note 1
the upper frequency edge of the
UL operating band in GHz
NOTE 1: Applies for Band n257, n258, n260
\-35_'— 44= =H B
RAN4/5 T L TULVH I ITRIER B
|_l_|
*1G HZEE/E@J_.I I&ﬂ&'l_'ﬁlél I]I:E-g—é[ %T’?TZ‘%&&*L%) /&' Eo) _.l-/f Flzﬁ

-4 MHRANSE S T30MHz ~ 1GHZZ R ERFEM L LN
BEBEICIOL. EROAET T HABE
- TRP;EITE (2458 7E B D K BRI ME

RRIEFE

ll_-\ (e]

= - =
FEMEICOVTHERETF
- = — = =
3GPPIZHITHHEEEIX2019F5 R IZSER T E
=
4 4:% . Table 5.2-1: NR operating bands in FR2+~
&
. NR Uplink (UL) operating band ! | Downlink (DL) operating band.| Duplex [&
Cperating BS receive + BS transmit + Mode+
Band+~ UE transmit+ UE receive+
o FuLew — Fur_mgn FoLew — Foomgn a e
m 2574 26500 MHz+ — 29500 MHz «| 26500 MHz+ — 29500 MHz « TDD«  |&
m 2584 24250 MHz+ — 27500 MHz+ | 24250 MHz+ — Z7500MHz+ TDD< o
m 260+ 37000 MHz+ — 40000 MHz+< | 37000 MHz+ — 40000 MHz+ InE

HARENTORE /N FiEn257 (26.5GHz — 29.5GHz)



AEEE (VR EEE - 7) BEFr R LRAVE

TS38.521-02 as of April 2018 (After RAN5 NR#2 AdHoc)
6.5.2.3 Adjacent Channel Leakage Ratio

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned
channel frequency to the filtered mean power centred on an adjacent channel frequency. ACLR requirement is
specified for a scenario in which adjacent carrier is another NR channel.
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainties and Test Tolerances are FFS.
Reference Measurement Channel for UL is TBD.
Minimum conformance requirements for UE maximum output power for modulation/ channel bandwidth
test are missing.
Test procedure is valid for following permitted RF testing methodologies: Direct Far Field, Direct Far Field
simplification for centre of beam measurements, Indirect Far Field method 1. How to define Test
procedure for different RF testing methodologies is TBD. The applicability of specific RF testing
methodologies with UE Category is FFS.
The procedure to ensure UE is at maximum output power is TBD.



AIEEE (VREEE - ) BEFrRLRAVE

TS38.521-02 as of April 2018
6.5.2.3.5 Test requirement (ACLR)

Table 6.5.2.3.5-1: General requirements for NR,,;

Channel bandwidth / NR,¢ g/ Measurement bandwidth
50 100 200 400
MHz MHz MHz MHz
NRacLr f?]rzggnd 257, | 17+7TdB | 17+7TT dB8 | 17+TT dB | 17+7TT dB
NR ¢, for band n260 16+TTdB | 16+ TTdB 16 + TT dB 16 + TT dB
NR channel Measurement
bandwidth (1) TBD MHz TBD MHz TBD MHz TBD MHz
Adjacent channel centre +50 +100.0 +200 +400
frequency offset [MHZz] / / / !
quency -50 -100.0 -200 -400

% 1: MBWILRANAEI THRE F A T. RANS{EI S BR AV IX

RAN4/STEImIN TS fiTRIERRE

- TRPAITE |45 I % Fr ] D R BFRAME

R FE
EEEIZDOLNTHRE S

3GPPIZHITAHMEEIEIF20195F58 (2

ST E




AIFIEE 1)EEEE -I) ARITLNSLTRY

TS38.521-02 as of April 2018 (After RAN5 NR#2 AdHoc)

6.5.2.1 Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (Afoob) starting from the = edge of the assigned
NR channel bandwidth. For frequencies greater than (Afoob) the spurious requirements in subclause 6.5.3 are
applicable.

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

Measurement Uncertainties and Test Tolerancies are FFS.
Reference Measurement Channel for UL is TBD.

Minimum conformance requirements for UE maximum output power for modulation/ channel bandwidth
test are missing.

Test procedure is valid for following permitted RF testing methodologies: Direct Far Field, Direct Far Field
simplification for centre of beam measurements, Indirect Far Field method 1. How to define Test
procedure for different RF testing methodologies is TBD. The applicability of specific RF testing
methodologies with UE Category is FFS.

The procedure to ensure UE is at maximum output power is TBD.
Optimization in test frequencies is FFS.



BIEEER (1)%18%

TS38.521-02 as of April 2018
6.5.2.1.5 Test requirement (SEM)

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.1.3-1 for the specified channel

bandwidth.

RAN4/5T

=E S
n¥k nff

dx

—T) ARDLSLRRY

Table 6.5.2.1.3-1: General NR spectrum emission mask for Range 2.

Afyop 50 100 200 400 Measurement
(MHz) MHz MHz MHz MHz bandwidth
+ 0-5 S+ TT S+ TT S+ TT S5+TT 1 MHz
+5-10 -13+TT S+ TT S+ TT S5 +TT 1 MHz
+10-20 -13+TT 13+ TT S+ TT S5 +TT 1 MHz
+ 20-40 -13+TT 13+ TT -13+TT S5+TT 1 MHz
+40-100 -13+TT 13+ TT -13+TT 13+ 71T 1 MHz
+100-200 13+ TT -13 +TT -13 +TT 1 MHz
+ 200-400 -13 +TT 13+ 71T 1 MHz
+ 400-800 13+ 71T 1 MHz
NOTE 1: At the boundary of spectrum emission limit, the first and last measurement position

with a 1 MHz filter is the inside of +0.5MHz and -0.5MHz, respectively.

NOTE 2:

The measurements are to be performed above the upper edge of the channel and

below the lower edge of the channel.

- TRPAITE 24581 Bl D R BFRE ML

ML FE
ErEEIC DTS
3GPPIZH T HMEEEIZ2019F58 [Z5E

SN TSI IMTRIZREE

LT E

25
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TS38.521-02 as of April 2018 (After RAN5 NR#2 AdHoc)
6.5.1 Occupied bandwidth

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
Measurement Uncertainty FFS.
Test Tolerances are FFS.
Reference Measurement Channel for UL is TBD.

Test procedure is valid for following permitted RF testing methodologies: Direct Far Field, Direct Far Field simplification for centre of beam
measurements, Indirect Far Field method 1. How to define Test procedure for different RF testing methodologies is TBD.

How to define Test procedure for different UE categories is FFS.

6.5.1.5 Test requirement (Occupied bandwidth)

The measured Occupied Bandwidth shall not exceed values in Table 6.5.1.5-1.

Table 6.5.1.5-1: Occupied channel bandwidth

Occupied channel bandwidth / Channel bandwidth
50 100 200 400
MHz MHz MHz MHz
Cha""‘?:\:::)dw'dth 50+FF | 100+FF | 200+ 400 +IF

RANA/STCEIRSN TS fiTRIEERE
- TRP;EITE (24 58I 7E B R D R BRI ME

RIBIETE
FEEIZDOVNTHRE T
3GPPIZHITAHEEIEIL2019F5B IR T E



BIEIEE (13X EEE - H) ZHEE S (TRP)

TS38.101-02 as of April 2018
6.2.1 UE maximum output power

The following UE Power Classes define the maximum output power radiated by the UE for any transmission
bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of

measurement shall be at least one sub frame (1ms). The values listed on the table below are for handheld UE,
defined as minimum peak EIRP.

Table 6.2.1-1: NR FR2 UE Power Class

Handheld Power Class
NR band Min Peak EIRP (dBm)
n257 [21.2-25.2]
n258 [21.2.25.2]
n260 [19.4-23.7]
NOTE 1: minimum peak EIRP is defined as the
lower limit without tolerance

The maximum output power values for TRP and EIRP are found on the table below. The max allowed EIRP is
derived from regulatory requirements

Table 6.2.1-2;: NR UE Maximum Output Power Limits

TRP Handheld EIRP (dBm)
NR band (dBm) Handheld
n257 TBD (3%) 43
n258 TBD (3%) 43
n260 TBD (3%) 43

3¢ R4-1801193IZT+23dBMTAEINTHY ., BELEEFH.

BEADRBIRNIKEE,
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TS38.521-02 as of April 2018

6.2 Transmit power
RERE

RAN4/5 TEImIN TL S fiTRIERRE

- TRPBIE D BIERA > MR ET

SAEAROTESR (Maximum EIRPIBONBAIEARIDRE S KE FBRSNDERE)
- 8 %€ B s

5 R IEH
5G DEMBIEH TIXVEIZKSHIEB D EZ{EEFE K I 1542 L L T, Spherical coverage& LY
IMBHAERINS T E, (20185F5ARIBIL T E)

R FE
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TS38.521-02 as of April 2018
6.3.2 Transmit OFF power

Editor's note: This test case is not complete. Following aspects are either missing or not yet

determined:

- The test tolerance is left FFS.

- The requirement is unmeasurable.

- Test applicability and test description are left FFS.

6.3.2.5 Test requirement (Transmit off power)

The requirement for the transmit OFF power shall not exceed the values specified in Table 6.3.2.5-1.

Table 6.3.2.5-1: Transmit OFF power

Operating band Channel bandwidth / Transmit OFF power (dBm) / measurement
bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257, n258, n259 -35+TT -35+TT -35+TT -35+TT
47.52 MHz 95.04 MHz 190.08 MHz 380.16 MHz
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Best case DUT Power off =10dB + 10dB — 88dBm + 59.1dB — 17dB + 2dB = — 23.9dBm (400MHz)
Worst case DUT Power off = 10dB + 16dB — 88dBm + 59.1dB — 15dB + 4dB =—13.9dBm
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TS38.101-02 as of April 2018
7.3.2 Reference sensitivity power level

The reference sensitivity power level REFSENS is the EIS level (total component) at the centre of the quiet zone
in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the
specified reference measurement channel.

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as
specified in [Annex A] (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal) with peak
reference sensitivity specified in Table 7.3-1.

Table 7.3.2-1: Reference sensitivity

Operating band REFSENS (dBm) / Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257 [-92.1t0 -85.4 ] [-89.1t0 -82.4 ] [-83.1t0 -76.4 ]
n258 [-92.1t0 -85.4 ] [-89.1t0 -82.4 ] [-83.1t0 -76.4 ]
n260 [-91.8t0 -82.6 ] [-88.8t0 -79.6 ] [-82.81t0 -73.6 ]
TS38.521-02 as of April 2018
7.3.2 Reference sensitivity power level
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7.6.1
7.6.1.1 Minimum requirements

In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the
spectrum equivalent to twice the channel bandwidth below or above the UE receive band at which the relative
throughput shall meet or exceed the minimum requirement for the specified measurement channels.

- A)TOVXT (AN EDH)

In-band blocking

The throughput shall be > 95% of the maximum throughput of the reference measurement channels as
specified in Annexes A.X.X (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex

A.X.X.X) with parameters specified in Tables 7.6.2-1.
Table 7.6.2-1: In band blocking requirements

Rx parameter Units Channel bandwidth
50 MHz [ 100 MHz [ 200 MHz 400 MHz
Power in Transmission dBm REFSENS + 14dB
Bandwidth Configuration
BWInterferer MHz 50 100 200 400
Plnterferer
for bands n257, n258, n261 dBm REFSENS + 35.5 dB REFSENS + 35.5 dB REFSENS + 35.5 dB REFSENS + 35.5dB
P
Interferer dBm REFSENS + 34.5 dB REFSENS + 34.5 dB REFSENS + 34.5 dB REFSENS + 34.5dB
for bands n260
Froffset MHz 100/ -100 200/ -200 400/ -400 800/ -800
NOTE 54 NOTE 54 NOTE 54 NOTE 54
I:Interferer MHz FDL_Iow +25 I:DL_Iow +50 I:DL_Iow +100 FDL_Iow +200
to to to to
FDL_high -25 FDL_high -50 FDL_high -100 FDL_high -200

NOTE1: The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in
Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE2: The REFSENS power level is specified in Table 7.X.X.X.
NOTE 3:  The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG
pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:  Fi .t iS the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTES5:  The absolute value of the interferer offset F ., shall be further adjusted to

(NP mterferer /SCS] + 0.5)5CS
MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.

NOTE6:  Fiioerer Fange values for unwanted modulated interfering signals are interferer center frequencies.

Ref. R4-1805771

32



AIEIEER QZEEE-A)7AYFU T (AN VEDH)

TS38.521-02 as of April 2018(After RAN5 NR#2 AdHoc)
7.6.1 In-band blocking

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:

Measurement uncertainty and test tolerances are FFS.

Reference Measurement Channels for UL and DL are TBD.

OCNG Pattern OP.1 TDD is TBD.

UL power level configuration is TBD.

Throughput calculation procedure is TBD (measurement period as well as depedencies with polarizations).

Test procedure is valid for following permitted RF testing methodologies: Direct Far Field, Direct Far Field
simplification for centre of beam measurements, Indirect Far Field method 1. How to define Test
procedure for different RF testing methodologies is TBD.

The applicability of specific RF testing methodologies with UE Category is FFS.
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Table 7.6.1.5-1: In band blocking test requirement

Rx parameter Unit Channel bandwidth
s 50 MHz [ 1o0mMHz | 200 MHz [ 400 MHz
Power in Transmission dBm REFSENS + 14dB
Bandwidth Configuration
BW iererer MHz 50 100 200 400
leerferer
for bands n257, n258 dBm REFSENS + 42 REFSENS + 42 REFSENS + 42 REFSENS + 42
Pinteterer dBm REFSENS + 41 REFSENS + 41 REFSENS + 41 REFSENS + 41
for bands n260
Foftset MHz 100/-100 200/ -200 400/ -400 800/ -800
NOTE 4 NOTE 4 NOTE 4 NOTE 4
Flmerferer MHz FDL_Iow_ 75 FDL_Iow_ 150 FDL_Iow_ 300 FDL_Iow_ 600
to to to to
FoL_nign+ 75 FoL_nigh + 150 FoL_nigh * 300 FoL_nigh + 600
NOTE 1: The interferer consists of the Reference measurement channel specified in Annex [TBD] with one sided dynamic
OCNG Pattern as described in Annex [TBD] and set-up according to Annex [TBD].
NOTE2: The REFSENS power level is specified in Table 7.X.X.X.
NOTE 3: The wanted signal consists of the reference measurement channel specified in Annex [TBD] (QPSK, R=X/X)
with one sided dynamic OCNG pattern as described in Annex [TBD] and set-up according to Annex [TBD]
NOTE 4: The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to
([|Fnterfererl /5C5]+ 0.5)SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and
interferer signal have same SCS.
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7.5 Adjacent Channel Selectivity

Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned
channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre
frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel
frequency to the receive filter attenuation on the adjacent channel(s).

The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering
signal are both from the direction where peak gain is achieved.

The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization
match.

The UE shall fulfil the minimum requirement specified in Table 7.5-1 for all values of an adjacent channel
interferer up to —25 dBm. However it is not possible to directly measure the ACS, instead the lower and upper
range of test parameters are chosen in Table 7.5-2 and Table 7.5-3 where the throughput shall be > 95% of the
maximum throughput of the reference measurement channels as specified in Annexes A.X.X, A.X.X and A.X.X
(with QPSK, R=X/X and one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex
A.X.X.X). For operating bands with an unpaired DL part (as noted in Table 5.5-1), the requirements only apply
for carriers assigned in the paired part.

Table 7.5-1: Adjacent channel selectivity

Channel bandwidth

Rx Parameter Units 50 100 200 400
MHz MHz MHz MHz
ACS for band
257, n258 dB 23 23 23 23
ACS for band dB 22 22 22 22

n260
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Table 7.5-2: Test parameters for adjacent channel selectivity, Case 1

Rx Parameter Units Channel bandwidth
50 MHz [ 100 MHz [ 200 MHz [ 400 MHz
Power in Transmission dBm
Bandwidth Configuration REFSENS + 14 dB
P nterferer fOr band n257, dBm REFSENS REFSENS +35.5dB REFSENS REFSENS
n258 + 35.5dB +35.5dB +35.5dB
dBm REFSENS REFSENS +34.5dB REFSENS REFSENS
Poerterer fOr band n260 + 34.5 dB +34.5dB +34.5dB
BW erterer MHz 50 100 200 400
Finterterer (Offset) MHz 50 100 200 400
/ / / /
-50 -100 -200 -400
NOTE 3 NOTE 3 NOTE 3 NOTE 3

NOTE 1: The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in
Annex A.X.X.X and set-up according to Annex C.3.1.

NOTE 2: The REFSENS power level is specified in Table [XXXXXX].

NOTE 3: The absolute value of the interferer offset F.rerer (Offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in
(T Finterfererl /5C5] + 0.5)5C5 MHz. Wanted and interferer signal have same SCS.

Table 7.5-3: Test parameters for Adjacent channel selectivity, Case 2

Rx Parameter Units Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
Power in Transmission
Bandwidth Configuration for band dBm -46.5 -46.5 -46.5 -46.5
n257, n258
Power in Transmission
Bandwidth Configuration for band dBm -45.5 -45.5 -45.5 -45.5
n260
P ror dBm -25
BW erterer MHz 50 100 200 400
Finterterer (Offset) MHz 50 100 200 400
/ / / /
-50 -100 -200 -400
NOTE 2 NOTE 2 NOTE 2 NOTE 2

NOTE 1: The interferer consists of the Reference measurement channel specified in Annex X.X with one sided dynamic OCNG Pattern TDD as described irg 5
Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 2: The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal

in ) MHz. Wanted and interferer signal have same SCS.
([ Pinterfererl /5CS] + 0.5)5CS
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TS38.521-02 as of April 2018 (After RAN5 NR#2 AdHoc)
7.5 Adjacent Channel Selectivity

Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Measurement Uncertainty and Test Tolerances are FFS.

- Reference Measurement Channels for UL and DL are TBD.

- OCNG Pattern OP.1 TDD is TBD.

- UL power level configuration is TBD.

- Throughput calculation procedure is TBD (measurement period as well as dependencies with
polarizations).

- Test procedure is valid for following permitted RF testing methodologies: Direct Far Field, Direct
Far Field simplification for centre of beam measurements, Indirect Far Field method 1. How to define Test
procedure for different RF testing methodologies is TBD.

- How to define Test procedure for different UE categories is FFS.
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7.9 Spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious
emissions power level is measured as TRP.

The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table
7.9-1.

Table 7.9.1-1: General receiver spurious emission requirements

Frequency band Measurement | Maximum NOTE
bandwidth level
30MHz < f<1GHz [100 kHZz] [-57 dBm] 1
1GHz < f < 2" harmonic of [1 MHZ] [-47 dBm]

the upper frequency edge of
the DL operating band in
GHz
NOTE 1: Unused PDCCH resources are padded with resource element groups with power level given
by PDCCH RA/RB as defined in [Annex C.3.1].

TS38.521-02 as of April 2018

7.9 Spurious emissions
REE
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TS38.101-02 as of April 2018
E.2 Environmental

Table E.2.1-1: Temperature conditions

+25°C = [10] °C For normal (room temperature) conditions with relative
humidity of 25% to 75%
-10 °C to +55 °C For extreme conditions

TS38.521-02 as of April 2018

E.2 Environmental
AEE
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[MU/TT] Time plan of the work

* Proposed Time plan
— Target of the 15t priority : [MU] RAN5#NR3 (Oct-18) [TT] RANS#XX (Jan-19)
— Target of the 2" priority : [MU] RAN5#82 (Feb-19) [TT] RAN5#83 (May-19)
— Target of the 3" priority : [MU] RAN5#83 (May-19) [TT] RAN5#84 (Aug-19)

RAN5 Dates 1st Priority 2nd Priority 3rd Priority
Meeting (12) (32) (44)
MU TT MU TT MU TT

#NR2 Apr-18

#79 May-18

#80 Aug-18

#NR3 Oct-18

#81 Nov-18

#XX Jan-19
#82 Feb-19
#83 May-19
#84 Aug-19

— Detailed estimation of the work can be re-defined during the RAN5#79 based on the

progress of 15t priority.
Ref. R5-182092 "
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