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----------------------------------------------------- Beginning of Change ------------------------------------------------------------
3	Definitions, symbols and abbreviations
[bookmark: _Toc21338135][bookmark: _Toc29808243][bookmark: _Toc37068162][bookmark: _Toc37083705][bookmark: _Toc37084047][bookmark: _Toc40209409][bookmark: _Toc40209751][bookmark: _Toc45892710][bookmark: _Toc53176567][bookmark: _Toc61120843][bookmark: _Toc67917987][bookmark: _Toc76298030][bookmark: _Toc76572042][bookmark: _Toc76651909][bookmark: _Toc76652747][bookmark: _Toc83742019][bookmark: _Toc91440509][bookmark: _Toc98849294][bookmark: _Toc106543143][bookmark: _Toc106737238][bookmark: _Toc107233005][bookmark: _Toc107234592][bookmark: _Toc107419561][bookmark: _Toc107476854]3.1	Definitions
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
DL BWP: DL bandwidth part as defined in TS 38.213 [11].
EN-DC: E-UTRA-NR Dual Connectivity as defined in clause 4.1.2 of TS 37.340 [13]. 
Enhanced Receiver Type 1: SU-MIMO interference mitigation advanced receiver [14]
-	R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2 with 2 RX antennas
-	R-ML (reduced complexity ML) receiver with enhanced inter-stream interference suppression for SU-MIMO transmissions with rank 2, 3, and 4 with 4 RX antennas
FR1: Frequency range 1 as defined in clause 5.1 of TS 38.101-3 [8].
FR2: Frequency range 2 as defined in clause 5.1 of TS 38.101-3 [8].
RedCap UE: A UE with reduced capabilities as defined in clause 4.2 in TS 38.306 [14]. 
SSB: SS/PBCH block as defined in clause 7.8.3 of TS 38.211 [9].

[bookmark: _Toc21338136][bookmark: _Toc29808244][bookmark: _Toc37068163][bookmark: _Toc37083706][bookmark: _Toc37084048][bookmark: _Toc40209410][bookmark: _Toc40209752][bookmark: _Toc45892711][bookmark: _Toc53176568][bookmark: _Toc61120844][bookmark: _Toc67917988][bookmark: _Toc76298031][bookmark: _Toc76572043][bookmark: _Toc76651910][bookmark: _Toc76652748][bookmark: _Toc83742020][bookmark: _Toc91440510][bookmark: _Toc98849295][bookmark: _Toc106543144][bookmark: _Toc106737239][bookmark: _Toc107233006][bookmark: _Toc107234593][bookmark: _Toc107419562][bookmark: _Toc107476855]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Es	The averaged received energy per Hz of the wanted signal during the useful part of the symbol, i.e. excluding the cyclic prefix, at the UE antenna connector; average power is computed within a set of REs used for the transmission of physical, divided transmission bandwidth within the set

	Subcarrier spacing configuration as defined in clause 4.2 of TS 38.211 [9]

	The power spectral density of a white noise source with average power per Hz as defined in Clause 4.4.3 for conducted requirements and Clause 4.5.3 for radiated requirements

[bookmark: _Toc21338137][bookmark: _Toc29808245][bookmark: _Toc37068164][bookmark: _Toc37083707][bookmark: _Toc37084049][bookmark: _Toc40209411][bookmark: _Toc40209753][bookmark: _Toc45892712][bookmark: _Toc53176569][bookmark: _Toc61120845][bookmark: _Toc67917989][bookmark: _Toc76298032][bookmark: _Toc76572044][bookmark: _Toc76651911][bookmark: _Toc76652749][bookmark: _Toc83742021][bookmark: _Toc91440511][bookmark: _Toc98849296][bookmark: _Toc106543145][bookmark: _Toc106737240][bookmark: _Toc107233007][bookmark: _Toc107234594][bookmark: _Toc107419563][bookmark: _Toc107476856]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
AGC		Automatic Gain Control
CA	Carrier Aggregation
CC	Component Carrier
CCE	Control Channel Element
CORESET	Control Resource Set
CP	Cyclic Prefix
CSI	Channel-State Information
CSI-IM	CSI Interference Measurement
CSI-RS	CSI Reference Signal
CW	Codeword
CQI	Channel Quality Indicator
CRC	Cyclic Redundancy Check
CRI	CSI-RS Resource Indicator
DC	Dual Connectivity
DCI	Downlink Control Information
DL	Downlink
DMRS	Demodulation Reference Signal
DPS	Dynamic Point Selection
EPRE	Energy Per Resource Element
EN-DC	E-UTRA-NR Dual Connectivity
FR	Frequency Range
FRC	Fixed Reference Channel
GNSS	Global Navigation Satellite System
HARQ	Hybrid Automatic Repeat Request
HD-FDD	Half-duplex Frequency Division Duplex
HST 	High Speed Train
HST-SFN 	High Speed Train Single Frequency Network
LI	Layer Indicator
MAC	Medium Access Control
MCS	Modulation and Coding Scheme
MIB	Master Information Block
NR	New Radio
NSA	Non-Standalone Operation Mode
OCC	Orthogonal Cover Code
OCNG	OFDMA Channel Noise Generator
OFDM	Orthogonal Frequency Division Multiplexing
OFDMA	Orthogonal Frequency Division Multiple Access
PBCH	Physical Broadcast Channel
Pcell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PMI	Precoding Matrix Indicator
PRB	Physical Resource Block
PRG	Physical resource block group
PSBCH	Physical Sidelink Broadcast Channel
PSCCH	Physical Sidelink Control Channel
PSFCH	Physical Sidelink Feedback Channel
PSS	Primary Synchronization Signal
PSSCH	Physical Sidelink Shared Channel
PTRS	Phase Tracking Reference Signal
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
QCL	Quasi Co-location
RB	Resource Block
RBG	Resource Block Group
RE	Resource Element
REG	Resource Element Group
RI	Rank Indicator
RRC	Radio Resource Control
SA	Standalone operation mode
SCI	Sidelink Control Information
SCS	Subcarrier Spacing
SINR	Signal-to-Interference-and-Noise Ratio
SL	Sidelink
SLSS	Sidelink Synchronization Signal
SNR	Signal-to-Noise Ratio
SS	Synchronization Signal
SSB	Synchronization Signal Block
SSS	Secondary Synchronization Signal
TCI	Transmission Configuration Indicator
TDM	Time division multiplexing
TRxP	Transmission and Reception Point
TTI	Transmission Time Interval
UL	Uplink
V2X	Vehicle to Everything
VRB	Virtual Resource Block


------------------------------------------------------------- End of change ------------------------------------------------------------


----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc21338153][bookmark: _Toc29808261][bookmark: _Toc37068180][bookmark: _Toc37083723][bookmark: _Toc37084065][bookmark: _Toc40209427][bookmark: _Toc40209769][bookmark: _Toc45892728][bookmark: _Toc53176585][bookmark: _Toc61120861][bookmark: _Toc67918005][bookmark: _Toc76298048][bookmark: _Toc76572060][bookmark: _Toc76651927][bookmark: _Toc76652765][bookmark: _Toc83742037][bookmark: _Toc91440527][bookmark: _Toc98849312][bookmark: _Toc106543162][bookmark: _Toc106737257][bookmark: _Toc107233024][bookmark: _Toc107234614][bookmark: _Toc107419583][bookmark: _Toc107476876]4.5.3	Noc
[bookmark: _Toc21338154][bookmark: _Toc29808262][bookmark: _Toc37068181][bookmark: _Toc37083724][bookmark: _Toc37084066][bookmark: _Toc40209428][bookmark: _Toc40209770][bookmark: _Toc45892729][bookmark: _Toc53176586][bookmark: _Toc61120862][bookmark: _Toc67918006][bookmark: _Toc76298049][bookmark: _Toc76572061][bookmark: _Toc76651928][bookmark: _Toc76652766][bookmark: _Toc83742038][bookmark: _Toc91440528][bookmark: _Toc98849313][bookmark: _Toc106543163][bookmark: _Toc106737258][bookmark: _Toc107233025][bookmark: _Toc107234615][bookmark: _Toc107419584][bookmark: _Toc107476877]4.5.3.1	Introduction
For Mode 1 conditions radiated testing of demodulation and CSI requirements it is not feasible in practice to use signal levels high enough to make the noise contribution of the UE negligible. Demodulation requirements are therefore specified with the applied noise higher than the UE peak EIS level in TS 38.101-2 [7] by a defined amount, so that the impact of UE noise floor is limited to no greater than a value ∆BB at the specified Noc level. As UEs have EIS levels that are dependent on operating band and power class, Noc level is dependent on operating band and power class.
[bookmark: _Toc21338155][bookmark: _Toc29808263][bookmark: _Toc37068182][bookmark: _Toc37083725][bookmark: _Toc37084067][bookmark: _Toc40209429][bookmark: _Toc40209771][bookmark: _Toc45892730][bookmark: _Toc53176587][bookmark: _Toc61120863][bookmark: _Toc67918007][bookmark: _Toc76298050][bookmark: _Toc76572062][bookmark: _Toc76651929][bookmark: _Toc76652767][bookmark: _Toc83742039][bookmark: _Toc91440529][bookmark: _Toc98849314][bookmark: _Toc106543164][bookmark: _Toc106737259][bookmark: _Toc107233026][bookmark: _Toc107234616][bookmark: _Toc107419585][bookmark: _Toc107476878]4.5.3.2	Noc for NR operating bands in FR2
Values for Noc according to operating band and power class for single carrier requirements are specified in Table 4.5.3.2-1 for ∆BB =1dB.
Table 4.5.3.2-1: Noc power level for different UE power classes and frequency bands
	Operating band
	UE Power class

	
	1
	2
	3
	4
	5
	6
	7

	n257
	-167.3
	-161.8
	-158.1
	-166.8
	-162.4
	-162.4
	-155.1

	n258
	-167.3
	-161.8
	-158.1
	-166.8
	-162.6
	-162.6
	-155.1

	n259
	
	
	-154.5
	
	-159.5
	
	

	n260
	-164.3
	
	-155.5
	-164.8
	
	
	

	n261
	-167.3
	-161.8
	-158.1
	-166.8
	
	-162.4
	-155.1

	n262
	-162.3
	-156.6
	-152.6
	-160.8
	
	
	

	Note 1:	Noc levels are specified in dBm/Hz



For PC3 multi-band devices, the Noc power level (NocMB) shall increase by multi-band relaxation defined in Table 6.2.1.3-4 of TS 38.101-2 [7]:
	NocMB = NocSB + ∆MBP,n
-	NocSB is the Noc defined in Table 4.5.3.2-1
-	∆MBP,n values are specified in TS 38.101-2 [7].
For CA case, the Noc power level (NocCA) shall increase by a relaxation factor defined in TS 38.101-2 [7] Table 7.3A.2.1-1:
	NocCA = NocSC + ΔRIB
-	NocSC is derived by assuming UE supports single carrier. 
-	ΔRIB values are specified in TS 38.101-2 [7].
[bookmark: _Toc21338156][bookmark: _Toc29808264][bookmark: _Toc37068183][bookmark: _Toc37083726][bookmark: _Toc37084068][bookmark: _Toc40209430][bookmark: _Toc40209772][bookmark: _Toc45892731][bookmark: _Toc53176588][bookmark: _Toc61120864][bookmark: _Toc67918008][bookmark: _Toc76298051][bookmark: _Toc76572063][bookmark: _Toc76651930][bookmark: _Toc76652768][bookmark: _Toc83742040][bookmark: _Toc91440530][bookmark: _Toc98849315][bookmark: _Toc106543165][bookmark: _Toc106737260][bookmark: _Toc107233027][bookmark: _Toc107234617][bookmark: _Toc107419586][bookmark: _Toc107476879]4.5.3.3	Derivation of Noc values for NR operating bands in FR2
The Noc values in Table 4.5.3.2-1 are based on REFSENS for the operating band X and on the UE Power class P, derived based on the following equation:
	NocPC_P, Band_X = REFSENSPC_P, Band_X, 50MHz -10Log10(12 x 120kHz x PRBREFSENS) – SNRREFSENS + ∆thermal
where:
-	REFSENSPC_P, Band_X, 50MHz is the REFSENS value in dBm specified for the Power Class P of UE in Band X for 50MHz Channel bandwidth in clause 7.3.2 of TS 38.101-2 [7].
-	12 is the number of subcarriers in a PRB
-	120 kHz is chosen as a subcarrier spacing to select PRBREFSENS.
-	PRBREFSENS is NRB associated with subcarrier spacing 120 kHz for 50MHz in Table 5.3.2-1 of TS 38.101-2 [7] and is 32.
-	SNRREFSENS = -1 dB is the SNR used for simulation of REFSENS
-	∆thermal is the amount of dB that the wanted noise is set above UE thermal noise, giving a rise in total noise of ∆BB. ∆thermal = -10Log10(10^(∆BB/10)-1) = 5.87dB, giving a rise in total noise ∆BB of 1 dB.
For example, the calculated Noc value UE Power class 3 in Band n260 to -155.5 dBm/Hz, rounded to 0.1dB.
[bookmark: _Toc21338157][bookmark: _Toc29808265][bookmark: _Toc37068184][bookmark: _Toc37083727][bookmark: _Toc37084069][bookmark: _Toc40209431][bookmark: _Toc40209773][bookmark: _Toc45892732][bookmark: _Toc53176589][bookmark: _Toc61120865][bookmark: _Toc67918009][bookmark: _Toc76298052][bookmark: _Toc76572064][bookmark: _Toc76651931][bookmark: _Toc76652769][bookmark: _Toc83742041][bookmark: _Toc91440531][bookmark: _Toc98849316][bookmark: _Toc106543166][bookmark: _Toc106737261][bookmark: _Toc107233028][bookmark: _Toc107234618][bookmark: _Toc107419587][bookmark: _Toc107476880]4.5.4	Angle of arrival
Unless otherwise stated, the downlink signal and noise are aligned to the direction with the following criteria:
-	Select the known Rx beam peak direction reused from RF testing if available, as far as it satisfies the minimum isolation requirement defined in TS 38.521-4 [16] and rank number in TS 38.521-4 [16] corresponding to the test cases 
-	Otherwise select one direction which satisfies the REFSENS defined in TS 38.101-2 [7], minimum isolation requirement defined in TS 38.521-4 [16] and rank number in TS 38.521-4 [16] corresponding to the test cases.
4.5.5	Es
For Mode 2 the test system shall transmit the wanted signal with power level Es which is the best achievable power level by the test system. 
The test system shall be able to determine achievable Es level and the maximum achievable SNR level

------------------------------------------------------------- End of change ------------------------------------------------------------

----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc21338160][bookmark: _Toc29808268][bookmark: _Toc37068187][bookmark: _Toc37083730][bookmark: _Toc37084072][bookmark: _Toc40209434][bookmark: _Toc40209776][bookmark: _Toc45892735][bookmark: _Toc53176592][bookmark: _Toc61120868][bookmark: _Toc67918012][bookmark: _Toc76298055][bookmark: _Toc76572067][bookmark: _Toc76651934][bookmark: _Toc76652772][bookmark: _Toc83742044][bookmark: _Toc91440534][bookmark: _Toc98849319][bookmark: _Toc106543169][bookmark: _Toc106737264][bookmark: _Toc107233031][bookmark: _Toc107234621][bookmark: _Toc107419590][bookmark: _Toc107476883]5.1.1	Applicability of requirements
[bookmark: _Toc21338161][bookmark: _Toc29808269][bookmark: _Toc37068188][bookmark: _Toc37083731][bookmark: _Toc37084073][bookmark: _Toc40209435][bookmark: _Toc40209777][bookmark: _Toc45892736][bookmark: _Toc53176593][bookmark: _Toc61120869][bookmark: _Toc67918013][bookmark: _Toc76298056][bookmark: _Toc76572068][bookmark: _Toc76651935][bookmark: _Toc76652773][bookmark: _Toc83742045][bookmark: _Toc91440535][bookmark: _Toc98849320][bookmark: _Toc106543170][bookmark: _Toc106737265][bookmark: _Toc107233032][bookmark: _Toc107234622][bookmark: _Toc107419591][bookmark: _Toc107476884]5.1.1.1	General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1[6].
The minimum performance requirements in Clause 5 are mandatory for UE supporting NR operation, except test cases listed in Clauses 5.1.1.3, 5.1.1.4, 5.1.1.5, 5.1.1.6, 5.1.1.7, 5.1.1.8, 5.1.1.11.
If same test is listed for different UE features/capabilities in Clauses 5.1.1.3 and 5.1.1.4, then this test shall apply for UEs which support all corresponding UE features/capabilities.

------------------------------------------------------------- End of change ------------------------------------------------------------


----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc21338163][bookmark: _Toc29808271][bookmark: _Toc37068190][bookmark: _Toc37083733][bookmark: _Toc37084075][bookmark: _Toc40209437][bookmark: _Toc40209779][bookmark: _Toc45892738][bookmark: _Toc53176595][bookmark: _Toc61120871][bookmark: _Toc67918015][bookmark: _Toc76298058][bookmark: _Toc76572070][bookmark: _Toc76651937][bookmark: _Toc76652775][bookmark: _Toc83742047][bookmark: _Toc91440537][bookmark: _Toc98849322][bookmark: _Toc106543172][bookmark: _Toc106737267][bookmark: _Toc107233034][bookmark: _Toc107234624][bookmark: _Toc107419593][bookmark: _Toc107476886]5.1.1.11	Applicability of requirements for RedCap UE
[bookmark: _Hlk19883175]The performance requirements in Table 5.1.1.11-1 shall apply for UEs which support optional feature supportOfRedCap.
Table 5.1.1.11-1: Requirements applicability for RedCap UE
	UE capability
	Test type
	Test list
	Applicability notes

	RedCap UE with 1RX
	FR1 FDD and HD-FDD (Note 1)
	PDSCH
	All tests in Clause 5.2.1.1.1
	

	
	
	PDCCH
	All tests in Clause 5.3.1.1.1
	

	
	
	PBCH
	All tests in Clause 5.4.1.1
	

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.1.2.1
	

	
	
	PDCCH
	All tests in Clause 5.3.1.2.1
	

	
	
	PBCH
	All tests in Clause 5.4.1.2
	

	
	
	SDR
	Clause 5.5.2
	

	RedCap UE with 2RX
	FR1 FDD and HD-FDD (Note 1)
	PDSCH
	All tests in Clause 5.2.2.1.X
	

	
	
	PDCCH
	All tests in Clause 5.3.2.1.X
	

	
	
	PBCH
	Clause 5.4.2.1 (Test TBD)
	

	
	FR1 TDD
	PDSCH
	All tests in Clause 5.2.2.2.X
	

	
	
	PDCCH
	All tests in Clause 5.3.2.2.X
	

	
	
	PBCH
	Clause 5.4.2.2 (Test TBD)
	

	
	
	SDR
	Clause 5.5.2
	

	Note 1:	If RedCap UE support only HD-FDD in a FDD band, this UE is tested with HD-FDD mode otherwise UE is tested with full-duplex FDD mode




------------------------------------------------------------- End of change ------------------------------------------------------------


----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc21338265][bookmark: _Toc29808373][bookmark: _Toc37068292][bookmark: _Toc37083837][bookmark: _Toc37084179][bookmark: _Toc40209541][bookmark: _Toc40209883][bookmark: _Toc45892842][bookmark: _Toc53176707][bookmark: _Toc61121020][bookmark: _Toc67918206][bookmark: _Toc76298250][bookmark: _Toc76572262][bookmark: _Toc76652129][bookmark: _Toc76652967][bookmark: _Toc83742239][bookmark: _Toc91440729][bookmark: _Toc98849519][bookmark: _Toc106543372][bookmark: _Toc106737470][bookmark: _Toc107233237][bookmark: _Toc107234852][bookmark: _Toc107419822][bookmark: _Toc107477118]7.1.1	Applicability of requirements
[bookmark: _Toc21338266][bookmark: _Toc29808374][bookmark: _Toc37068293][bookmark: _Toc37083838][bookmark: _Toc37084180][bookmark: _Toc40209542][bookmark: _Toc40209884][bookmark: _Toc45892843][bookmark: _Toc53176708][bookmark: _Toc61121021][bookmark: _Toc67918207][bookmark: _Toc76298251][bookmark: _Toc76572263][bookmark: _Toc76652130][bookmark: _Toc76652968][bookmark: _Toc83742240][bookmark: _Toc91440730][bookmark: _Toc98849520][bookmark: _Toc106543373][bookmark: _Toc106737471][bookmark: _Toc107233238][bookmark: _Toc107234853][bookmark: _Toc107419823][bookmark: _Toc107477119]7.1.1.1	General
The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [7] with FDL_high not exceeding 48200 MHz. Additional applicability rules for certain operating bands are specified in Clause 7.1.1.6.
The minimum performance requirements in Clause 7 are mandatary for UE supporting NR operation, except test cases listed in Clause 7.1.1.3, 7.1.1.4, 7.1.1.5, 7.1.1.7.
If same test is listed for different UE features/capabilities in Clauses 7.1.1.3 and 7.1.1.4, then this test shall apply for UEs which support all corresponding UE features/capabilities.

------------------------------------------------------------- End of change ------------------------------------------------------------




----------------------------------------------------- Beginning of Change ------------------------------------------------------------

7.1.1.7	Applicability of requirements for RedCap
The performance requirements in Table 7.1.1.7-1 shall apply for UEs which support optional feature supportOfRedCap.
Table 7.1.1.7-1: Requirements applicability for RedCap
	UE capability
	Test type
	Test list
	Applicability notes

	RedCap UE with 2RX
	FR2 TDD
	PDSCH
	Clause 7.2.2.2.1 (Tests 1-1, 2-2, and 2-6)
	

	
	
	PDCCH
	Clause 7.3.2.2.1 (Test 1-2)
Clause 7.3.2.2.2 (Test 2-1)
	

	
	
	PBCH
	All tests in Clause 7.4.2.2
	

	
	
	SDR
	Clause 7.5.1
	




------------------------------------------------------------- End of change ------------------------------------------------------------
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