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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
RAN1 completed the work. Remaining details will be completed in maintenance phase.

2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
RAN2 completed the work. Remaining details will be completed in maintenance phase.

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues

2.4	RAN4
2.4.1	Agreements
2.4.1.1	BS RF conformance testing
RAN4 #104Bis-e
MU contributors for FR2-2
· Agreements:
· In principle, FR2-2 will follow the MU evaluation approach described in sub-clause 5.2 of TR 37.941
· Whether additional calibration procedures can be considered is subject to companies’ further input. RAN4 shall focus on the MU values based on companies’ individual input.
· MU values of the following components (described in TR 37.941, annexes A to C) needs to be updated:
· A2-5: Mismatch of receiver chain (i.e., between receiving antenna and measurement receiver (a) / low power receiver (b))
· A2-19: Uncertainty of the LNA (FR2 only)
· A2-20: Uncertainty of the mixer, up/down converter (FR2 only)
· B2-5: Mismatch of transmit chain (i.e., between transmitting measurement antenna and BS)
· C1-1: Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer, power meter, power sensor)
· C1-2: Uncertainty of the RF signal generator
· C1-3: Uncertainty of the network analyzer
· C1-7: RF power measurement equipment (e.g., spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
· C1-8: RF power measurement equipment (e.g., spectrum analyzer, power meter) - relative (ACLR)
· C1-9: RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
· MUOOBint = additional uncertainty for the OOB interferer signal
· MUPA = uncertainty due to use of PA
· MU values of other components can be maintained (i.e., no need to update 37 < f < 43.5 GHz for FR2-2)

Test equipment MU
· Agreements:
· Table 2.4-1 from TR 37.941 will be used as baseline to collect MU values from companies for common test equipment
· Including parameters VNA, SA, PM, SG and/or RF power measurement 
· FFS whether mismatch term can be considered and how to be reflected into MU budget
OTA chambers applicability
· Agreements:
· MU evaluation approach described in TS 37.941 will be adopted for FR2-2, using the applicable tables in TR 37.941 as baseline to further discuss the applicable test methods
· Technical analysis shall be provided and confirmed for the applicable test methods per test requirement
· Confirmed test methods and corresponding MU evaluation will be included in TR 37.941 for FR2-2 per test requirement
· Compact Antenna Test Range (CATR) is applicable for FR2-2 for the following tests:
· EIRP for directional transmitter requirements
· EIS for directional receiver requirements. Use of power amplifier needs to be assumed
· Unwanted emission requirements
· Define [142] GHz as the maximum test frequency for spurious emission measurements

Work-split
· Agreement: the work-split detailed in the table below for the RF related work of the FR2-2 NR BS conformance testing has been approved
	Section number
	Section name in TS 38.141-2
	Assigned company

	1
	Scope
	Spec editor (Huawei)

	2
	References
	

	3
	Definitions, symbols, and abbreviations
	

	4 (except 4.1.2.2 and 4.1.2.3)
	General radiated test conditions and declarations
	Ericsson

	4.1.2.2
4.1.2.3
	Measurement of transmitter
Measurement of receiver
	

	5
	Operating bands and channel arrangement
	n/a

	6.2
	Radiated transmit power (EIRP)
	Ericsson

	6.3
	OTA base station output power (TRP)
	Nokia

	6.4
	OTA output power dynamics
	Nokia

	6.5
	OTA transmit ON/OFF power
	Nokia

	6.6
Annex L
	OTA transmitted signal quality
Annex L (normative): In-channel TX tests
	Keysight

	6.7.1
6.7.2
6.7.3
	OTA unwanted emissions: General
OTA occupied bandwidth
OTA Adjacent Channel Leakage Power Ratio (ACLR)
	Huawei

	6.7.4
	OTA operating band unwanted emissions
	Huawei

	6.7.5
6.8
	OTA transmitter spurious emissions
OTA transmitter intermodulation
	Ericsson

	7.1
7.2
7.3
	Radiated receiver characteristics: General
OTA sensitivity
OTA reference sensitivity level
	CATT

	7.4
7.5
	OTA dynamic range
OTA in-band selectivity and blocking
	CATT

	7.6
	OTA out-of-band blocking
	Huawei

	7.7
7.8
	OTA receiver spurious emissions
OTA receiver intermodulation
	ZTE

	7.9
	OTA in-channel selectivity
	ZTE

	8
	Radiated performance requirements
	n/a

	Annex A
	Reference measurement channels
	ZTE

	Annex B, G, H, I, J, K
	
	n/a

	Annex C
	Test tolerances and derivation of test requirements
	All

	Annex D
	Calibration
	TBD

	Annex E
	OTA measurement system set-up
	TBD

	Annex M
	General rules for statistical testing
	n/a

	NOTE 1: 	Companies responsible for specific Tx/Rx requirement in section 6 and 7, are expected to additionally update related requirement’s specific MU and TT values in sections 4.1.2.2, 4.1.2.3, as well as in Annex C.1/C.2 – single tdoc is advised. 
NOTE 2: 	A single draft CR per company is advised.
NOTE 3: 	Companies responsible for specific Tx/Rx requirement in section 6 and 7, are expected to additionally update respective MU derivation section in TR 37.941.




Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2217482
	Email discussion summary for [104-bis-e][306] NR_exto71GHz_BSRF
	Moderator (Huawei)
	Noted

	R4-2217362
	WF on the list of MU contributors for FR2-2
	Nokia
	Approved

	R4-2217363
	WF on the test equipment MU
	Keysight
	Approved

	R4-2217364
	WF on the OTA chambers applicability for FR2-2
	Ericsson
	Approved

	R4-2217365
	WF for work-split
	Huawei
	Approved




RAN4 #105
Composite test equipment and additional calibration
· Agreement:
· Consider both approaches case by case (per requirement) to verify when the power meter is usable and focus on the final MU introduction for each requirement

OTA chambers for the FR2-2 OTA test procedures
· Agreement:
· Work on MU budget for both CATR and RC (other chambers are not precluded)

Occupied bandwidth
· Agreement:
· Span for OBW measurement shall be twice the channel bandwidth
· Minimum number of OBW measurement points for 100MHz and 400MHz CHBW shall be: 
· Minimum number of OBW measurement points for 800MHz, 1600MHz, and 2000MHz CHBW shall be: 
EVM
· Agreement:
· Increase EVM MU for FR2-2 by 0.1% to propose [1.1%]

Spurious emissions
· Agreement:
· For MU of spurious emissions within 380MHz - 26GHz measured in RC, reuse the FR2-1 MU evaluation for FR2-2

Frequency sub-ranges for MU
· Agreement:
· For spurious measurement,110GHz is the breaking point

OBW MU
· Agreement:
· With measurement points resolution increased to 800 kHz, OBW MU to be increased to [2400 kHz] for those CHBWs

Test equipment MU
· Agreement:
· The following ranges are tentatively agreed and will be further discussed to reach final MU values
Table 1: TE MU values for in-band measurements
	UID
	Uncertainty source
	Standard uncertainty values [dB]
52.6 < f ≤ 71 GHz

	C1-1
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer, power meter) - high power (EIRP, TRP)
	[0.3 - 2.36]

	C1-7
	RF power measurement equipment (e.g., spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	[0.7 - 2.36]

	C1-8
	RF power measurement equipment (e.g., spectrum analyzer, power meter) - relative (ACLR)
	[0.7 - 2.36]

	C1-9
	RF power measurement equipment standard uncertainty σ (dB) of the absolute level for a time domain wideband measurement for FR2
	[1.65 - 2.61]

	C1-2
	RF signal generator
	[0.3 - 2.37]

	C1-3
	Uncertainty of the network analyzer
	[0.4 - 0.87]

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.30



Table 2: TE MU values for out-of-band measurements
	UID
	Uncertainty source
	Standard uncertainty values [dB] 
71 < f ≤ 142 GHz

	C1-7
	Uncertainty of the RF power measurement equipment (e.g., spectrum analyzer, power meter) - low power (UEM, absolute ACLR)
	[0.6 -2.49]

	C1-3
	Uncertainty of the network analyzer
	[0.3 - 1]

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.30



Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2220132
	Summary for [105][306] NR_exto71GHz_BSRF
	Moderator (Huawei)
	Noted

	R4-2220280
	WF for FR2-2 MU calculation
	Huawei
	Approved

	R4-2219970
	draft CR to TS 38.141-2 on FR2-2 implementation (sections 1,2,3,6.7.1, 6.7.2, 6.7.3, 6.7.4, 7.6)
	Huawei, HiSilicon
	Endorsed

	R4-2220200
	draftCR to 38.141-2: OTA OBW requirements for FR2-2
	NEC
	Endorsed

	R4-2220201
	Draft CR to TS 38.141-2 in clauses 6.3 to 6.5 for extending current NR operation to 71GHz
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2220204
	draftCR to 38.141-2: 71 GHz Extension BS EVM Clause 6.6 and Annex L (6.6, L)
	Keysight Technologies UK Ltd
	Endorsed

	R4-2220208
	Draft CR for 38.141-2, On FR2-2 BS RF conformance testings in clauses 7.1-7.5 and respective MU and TT
	CATT
	Endorsed

	R4-2220211
	draft CR to TS38.141-2 Clause 7.7, 7.8
	ZTE Corporation
	Endorsed

	R4-2220212
	draft CR to TS38.141-2 Clause 7.9
	ZTE Corporation
	Endorsed

	R4-2220287
	Draft CR to TS 38.141-2: Addition of FR2-2 aspects in clause 4
	Ericsson
	Endorsed

	R4-2220307
	big draft CR to TS38.141-2 FR2-2 RF conformance introduction
	Huawei
	Reserved




2.4.1.2	Demodulation performance
RAN4 #104Bis-e
General aspects
SCS and CBW for demodulation requirements
· Agreement: RAN 4 will define 120kHz and 480kHz SCS and not consider 960kHz SCS for FR2-2 PUSCH, PUCCH and PRACH requirements 

SNR limit
· Agreement: Use 20dB SNR limit in discussions; limit might be revised if there are further conclusions in the RF session

CR work split agreement
CR split for TS 38.104
	TS 38.104 - BigCR
	Intel

	PUSCH requirements
	Intel

	PUCCH requirements
	Huawei

	PRACH requirements
	Nokia

	PUSCH FRC
	Ericsson

	PRACH Test preambles, propagation conditions
	Samsung



CR split for TS 38.141-2
	TS 38.141-2 - BigCR
	Nokia

	PUSCH requirements
	Huawei

	PUCCH requirements
	Intel

	PRACH requirements
	Nokia

	PUSCH FRC
	Ericsson

	PRACH Test preambles, propagation conditions
	Samsung



PUSCH demodulation
Channel bandwidth for PUSCH requirement with 120kHz SCS
· Agreement: Define PUSCH BS demodulation requirements for 120kHz SCS with 100MHz and 400MHz 

Channel bandwidth for PUSCH requirement with 480kHz SCS
· Agreement: Define PUSCH BS demodulation requirements for 480kHz SCS with 400MHz 

PTRS configuration
· Agreement: Disable PTRS for QPSK for both CP-OFDM and DFT-S-OFDM

Parameters for PUSCH requirements
List of test cases for FR2-2 PUSCH
	SCS (kHz)
	CBW
(MHz)
	MCS
	Channel model
	Antenna configuration
	Test metric

	120
	100
	4
	TDLA30-650
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	120
	100
	16
	TDLA30-650
	1x2 Low
	70% of maximum TP

	
	
	
	TDLD30-200Note 1
	2x2 Low
	70% of maximum TP

	120
	100
	20 Note 2
	TDLD30-200
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	120
	400
	4
	TDLA10-650
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	120
	400
	16
	TDLA10-650 
	1x2 Low
	70% of maximum TP

	
	
	
	TDLD10-200Note 1
	2x2 Low
	70% of maximum TP

	120
	400
	20 Note 2
	TDLD30-200
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	480
	400
	4
	TDLA10-650
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	480
	400
	16
	TDLA10-650 
	1x2 Low
	70% of maximum TP

	
	
	
	TDLD10-200Note 1
	2x2 Low
	70% of maximum TP

	480
	400
	20 Note 2
	TDLD10-200
	1x2 Low
	70% of maximum TP

	
	
	
	
	2x2 Low
	70% of maximum TP

	NOTE 1:	Confirmation on the channel model for MCS16 with 2x2 is pending
NOTE 2:	Confirmation on the use of MCS18 of MCS20 with 2x2 is pending



PUCCH demodulation
SCS and channel bandwidth for PUCCH requirements
· Agreement: 120kHz/100MHz and 480kHz/400MHz

PUCCH configuration tables
Test configurations for PUCCH format 0
	Number of TX
antennas
	Number of demodulation
branches
	Propagation conditions and correlation matrix 
	Number of bits
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Hopping
	
Test metric

	1
	2
	TDLA30-650 Low
	1
	120
	100
	1
	1
	Disabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%

	
	
	
	
	
	
	2
	16
	Enabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%

	
	
	TDLA10-650 Low
	1
	480
	400
	1
	1
	Disabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%

	
	
	
	
	
	
	2
	16
	Enabled
	Prob(ACK miss)<1%
Prob(DTX->ACK)<1%



Test configurations for PUCCH format 1
	Number of TX
antennas
	Number of demodulation
branches
	Propagation conditions and correlation matrix 
	Number of bits
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Hopping
	
Test metric

	1
	2
	TDLA30-650 Low
	2
	120
	100
	14
	1
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	1
	Enabled
	Prob(ACK miss)<1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(ACK miss)<0.1%

	
	
	TDLA10-650 Low
	2
	480
	400
	14
	1
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	1
	Enabled
	Prob(ACK miss)<1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(NACK to ACK)<0.1%

	
	
	
	
	
	
	
	16
	Enabled
	Prob(ACK miss)<1%



Test configurations for PUCCH format 2
	Number of TX
antennas
	Number of demodulation
branches
	Propagation conditions and correlation matrix 
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Number
of bits
	Hopping
	
Test metric

	1
	2
	TDLA30-650 Low
	120

	100

	1
	4
	4
	N/A
	Prob(DTX to ACK)<1% and Prob(ACK miss)<1%

	
	
	
	
	
	2
	9
	22
	Enabled
	UCI BLER < 1%

	
	
	TDLA10-650 Low
	480

	400

	1
	4
	4
	N/A
	Prob(DTX to ACK)<1% and Prob(ACK miss)<1%

	
	
	
	
	
	2
	9
	22
	Enabled
	UCI BLER < 1%



DMRs configuration for PUCCH format 3
· Agreement: RAN4 to align DRMS configuration of PUCH format 3 in FR2-2 with the existing configuration for FR2-1
· Adopt DRMS configuration 1+1 and 1+0 for PUCCH format 3 with 14 OFDM symbols
· Adopt DRMS configuration 1+0 for PUCCH format 3 with 4 OFDM symbols

Test configurations for PUCCH format 3
	Number of TX
antennas
	Number of demodulation
branches
	Modulation order
	Propagation conditions and correlation matrix 
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Number
of bits
	Hopping
	Additional
DMRS
configuration
	
Test metric

	
	
	
	
	
	
	
	
	
	
	
	

	1
	2
	QPSK
	TDLA30-650 Low
	120

	100

	14
	1
	16
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	1+0 
	Prob(UCI BLER)<1%

	
	
	
	TDLA10-650 Low
	480

	400

	14
	1
	16
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	4
	3
	16
	Enabled
	1+0 
	Prob(UCI BLER)<1%



Test configurations for PUCCH format 4
	Number of TX
antennas
	Number of demodulation
Branches
	Modulation order
	Propagation conditions and correlation matrix 
	Length of the orthogonal cover code
	Index of the orthogonal cover code
	SCS
(kHz)
	CBW
(MHz)
	Number of OFDM
symbols
	Number of PRB
	Number
of bits
	Hopping
	Additional
DMRS
configuration
	
Test metric

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	2
	QPSK
	TDLA30-650 Low
	n2
	n0
	120

	100

	14
	1
	22
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	
	
	14
	16
	22
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	TDLA10-650 Low
	n2
	n0
	480

	400

	14
	1
	22
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%

	
	
	
	
	
	
	
	
	14
	16
	22
	Enabled
	1+0 and
1+1
	Prob(UCI BLER)<1%



PRACH demodulation
SCS for PRACH requirements
· Agreement: focus on 120kHz and 480kHz SCSs to introduce FR2-2 BS demodulation requirements in Rel-17

Channel model
· Agreement: RAN4 will define PRACH demodulation requirements using AWGN and TDL-A 30-650 channel model for 120kHz SCS and using AWGN and TDL-A 10-650 channel model for 480kHz SCS

Ncs, logical sequence index combinations
· Agreement: RAN4 will define PRACH demodulation performance requirements using following Ncs parameters
· For requirements with LRA = 139, use NCS = 69
· For requirements with LRA = 571, use NCS = 285
· For requirements with LRA = 1151, use NCS = 575

PRACH time error tolerance general aspects
· Agreements:
· Not to define time error tolerance that is smaller than minimum possible step for the timing advance
· Reuse calculation of PRACH time error tolerance for fading channel from Rel-15 and Rel-16

PRACH time error tolerance for 120kHz SCS
· Agreement: Reuse calculation of PRACH time error tolerance for 120kHz SCS requirements with AWGN and TDLA30

PRACH time error tolerance for 480kHz SCS
· Agreement: Use the configuration below as time error tolerance
	SCS
	Channel model
	Time error tolerance (ns)

	480
	AWGN
	18

	
	TDLA10-650
	68



UE demodulation
Maximum testable SNR
· Updated version of Table 7.2.3-2 in TR 38.884 (v18.2.0), which contains the Maximum DL testable SNR
	Table 7.2.3-2: Maximum DL testable SNR preliminary extension for band n263
	
	CBW (MHz)
	Test method

	
	
	IFF

	Single band UE
	100
	[9.8]

	
	400
	[2.6]

	
	800
	[-2.3]

	
	1600
	< -20 (NOTE 1)

	
	2000
	< -20 (NOTE 1)

	Multi band UE
	100
	TBD

	
	400
	TBD

	
	800
	TBD

	
	1600
	TBD

	
	2000
	TBD

	NOTE 1:	Result does not converge






Requirements with 800MHz CBW for 480kHz SCS 
· Agreement: Requirements will not be introduced

Requirements with 960kHz SCS 
· Agreement: RAN4 focus on 120kHz and 480kHz SCS for introducing UE demodulation requirements in FR2-2. It’s not precluded to discuss and introduce requirements for 960kHz SCS in future releases

SDR test for FR2-2 in Rel-17
· Agreement: SDR test for FR2-2 will not be defined in Rel-17. Further discussion in future releases is not precluded.

PDSCH requirements with 30% of peak throughput
· Agreement: Add one test case for 120kHz case only with 30% peak throughput

Requirements with 650Hz Doppler Frequency
· Agreement: Requirements will be introduced

Design margin for PN models in TR 38.808 Set 1
· Agreement: According to the PN for UE, Example 1 in 38.808, use: BS Margin = 0dB; UE margin 5dB
PDSCH requirements
MCS Choice for 120kHz/100MHz for 70% requirements
· Agreement: MCS 4, 13, 17 are agreed; Further discuss for MCS 20

Requirements with MCS17 in FR2-2 for 480kHz/400MHz
· Agreement: PDSCH requirements will not be introduced


MCS Choice for 120kHz/100MHz for 70% requirements
· Agreement: MCS 4, 13 are agreed

RB allocation for 120kHz/100MHz for MCS 4, 13 for 70% requirements
· Agreement: For 120kHz/100MHz, agree on 66RBs (full) allocation for MCS at least up to 13

RB allocation for 480kHz/400MHz for MCS 4 for 70% requirements
· Agreement: 66 RBs

RB allocation for 480kHz/400MHz for MCS 17 for 70% requirements
· Agreement: Do not include MCS 17 for 480kHz

Propagation channels for PDSCH requirements for 120kHz/100MHz
· TDLA30-650 for MCS 4 and MCS 13 (30%)
· TDLA30-200 for MCS 13 (70%)
· TDLD30-200 for MCS 17 and above

Propagation channels for PDSCH requirements for 480kHz/400MHz
· For PDSCH requirements for 480kHz/400Mhz: following channel model adopted:
· TDLA10-200 for MCS 4
· TDLD10-200 for MCS 13 and above

MCS and RB allocation choice for 120kHz/100MHz for 30% Requirements
· Recommended WF: MCS 13, 66RBs

PDSCH requirements table
	SCS (KHz)/ CBW (MHz)
	MCS
	Propagation Channel
	Antenna Conf.
	Throughput
	Num PRB

	120kHz/100MHz
	MCS4
	TDLA30-650
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-200
	2x2 Low
	70%
	66

	
	MCS13
	TDLA30-650
	2x2 Low
	30%
	66

	
	MCS17
	TDLD30-200
	2x2 Low
	70%
	[66, 32]

	
	MCS20
	TDLD30-200
	2x2 Low
	70%
	[32]

	[120kHz/400MHz]
	[TBD]
	[TBD]
	2x2 Low
	[TBD]
	[TBD]

	480kHz/400MHz
	MCS4
	 TDLA10-200
	2x2 Low
	70%
	66

	
	MCS13
	 TDLD10-200
	2x2 Low
	70%
	[16,20,32]



PDSCH requirements for CA
Applicability rule for FR1+FR2-2 CA requirements
· Agreement: Copy all cases of single CC to CA and define applicability rules as follows:
· If UE supports standalone operation, UE can only be tested cases with single CC
· If UE does not support standalone operation, UE can only be tested cases with CA

Test cases for FR1+FR2-2 CA requirements
· Agreement: Reuse all test cases of single CC to CA requirements

How to define FR1+FR2-2 CA requirements
· Agreement: Only define the requirements for FR2-2 CC
· FFS whether all single CC requirements will apply to CA requirements

PDSCH simulation assumptions
· Agreements:
· TE will not transmit OCNG on PDSCH slots during PDSCH testing
· Partial bandwidth allocation position in the CBW: center
· Choice of Noh PRB for TBS calculations: NOHPRB = 6

70% peak throughput
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [kHz]
	120 kHz, 480 kHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (10 ns and 30 ns delay spread) 
TDLD (10 ns and 30 ns delay spread)

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	 Up to UE implementation

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	MCS/TBS
	From MCS Table 1 (TS38.214): Up to MCS 20 (64QAM)

	NOH
	6

	Number of HARQ Processes
	8 for 120kHz and 16 for 480kHz SCS



30% peak throughput
	Assumptions
	Value

	Carrier Frequency [GHz]
	70 GHz

	Subcarrier Spacing [kHz]
	120 kHz

	Waveform
	CP-OFDM

	CP Type
	Normal CP

	Channel Model
	TDLA (30 ns delay spread) 

	Antenna configuration
	2x2 ULA Low

	Velocity
	3 km/h, 10 km/h

	PA Model
	None

	gNB PN Model
	None

	UE PN Model
	 Up to UE implementation

	Pre-loaded Tx EVM
	6%

	Additive Rx EVM
	0%

	I-Q Imbalance
	None

	Frequency Offset
	0 ppm 

	Channel Estimation
	Realistic channel estimation

	Transmission Rank
	Rank 1

	DMRS Configuration
	2 DMRS symbols at (2,11) symbol index

	PTRS Configuration
	For CP-OFDM: (K = 2, L = 1)

	MCS/TBS
	From MCS Table 1 (TS38.214): MCS 13

	NOH
	6

	Number of HARQ Processes
	16



CSI Reporting requirements
· Agreement: CQI requirements including 16QAM will be defined

Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2217483
	Email discussion summary for [104-bis-e][319] NR_exto71GHz_Demod_Part1
	Moderator (Nokia)
	Noted

	R4-2217484
	Email discussion summary for [104-bis-e][320] NR_exto71GHz_Demod_Part2
	Moderator (Qualcomm)
	Noted

	R4-2217371
	WF on general aspects for FR2-2 demodulation requirements
	Huawei
	Approved

	R4-2217372
	WF on PUSCH demodulation requirements for FR2-2
	Nokia
	Approved

	R4-2217373
	WF on PUCCH demodulation requirements for FR2-2
	Ericsson
	Approved

	R4-2217374
	WF on PRACH demodulation requirements for FR2-2
	Samsung
	Approved

	R4-2217391
	WF for FR2-2 UE demodulation and CSI requirements
	Qualcomm Inc.
	Approved

	R4-2215585
	Draft CR for Introducing Propagation channel models for requirements in FR2-2
	Apple Inc.
	Endorsed

	R4-2215586
	Draft CR for Introducing FRCs for requirements in FR2-2
	Apple Inc.
	Endorsed

	R4-2216011
	BigCR: Introduction of FR2-2 UE demodulation and CSI requirements in 38.101-4
	Huawei, HiSilicon
	Endorsed

	R4-2216182
	Draft CR to 38.101-4 for FR2-2 Demod - PBCH Requirements
	Qualcomm Inc.
	Endorsed

	R4-2217376
	Draft CR 38.104: PUSCH requirements for FR2-2
	Nokia, Nokia Shanghai Bell, Intel Corporation
	Endorsed

	R4-2217377
	Draft CR 38.141-2: PUCCH requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2217378
	draftCR for TS38.104 introduce FRC tables for FR2-2 PUSCH requirements
	Ericsson
	Endorsed

	R4-2217379
	draftCR for TS38.141-2 introduce FRC tables for FR2-2 PUSCH requirements
	Ericsson
	Endorsed

	R4-2217380
	Draft CR: Introduction of FR2-2 PUSCH radiated conformance testing requirements in TS 38.141-2
	Huawei, HiSilicon
	Endorsed

	R4-2217384
	Draft CR Introduction of FR2-2 PUCCH performance requirements in TS 38.104
	Huawei, HiSilicon
	Endorsed

	R4-2217387
	Draft CR 38.104: PRACH requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2217388
	Draft CR 38.141-2: PRACH requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2217389
	Draft CR on annex for PRACH requirement for TS 38.104
	Samsung
	Endorsed

	R4-2217390
	Draft CR on annex for PRACH requirement for TS 38.141-2
	Samsung
	Endorsed

	R4-2217394
	Draft CR to 38.101-4 for FR2-2 Demod - General section
	Qualcomm Inc.
	Endorsed

	R4-2217395
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson
	Endorsed

	R4-2217398
	Draft CR: Introduction of FR1+FR2-2 CA PDSCH performance requirements in TS 38.101-4
	Huawei, HiSilicon
	Endorsed

	R4-2217399
	Nokia_DraftCR_38101-4_PDCCH
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2217403
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple Inc.
	Endorsed

	R4-2217516
	Big draftCR to 38.104: demodulation requirements introduction for FR2-2
	Nokia, Nokia Shanghai Bell, Intel Corporation
	Endorsed

	R4-2217517
	Big draftCR to 38.141-2: demodulation requirements introduction for FR2-2
	Nokia, Nokia Shanghai Bell, Intel Corporation
	Endorsed



RAN4 #105
UE demodulation
Extended maximum Testable SNR for reduced allocation
· Agreement:
· The table below, containing the maximum DL testable SNR for band n263 used for the definition of the requirements, is agreed
	
	CBW (MHz)
	Num RBs / 
SCS (kHz)
	Test method

	
	
	
	IFF

	Single band UE

	100
	66 / 120
	[9.8]

	
	
	32 / 120
	[13.2]

	
	400
	66 / 480
	[2.6]

	
	
	32 / 480
	[6.6]

	
	
	20 / 480
	[8.9]



PDSCH Requirements for FR2-2 Single Carrier
· Agreements:
· RB allocation for 480kHz/400MHz for MCS 13 for 70% requirements is 20RBs
· Reduce PDCCH CORESET BW if it is larger than PDSCH RB allocation

PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=32RBs
· Agreement:
· If PDSCH requirements with PDSCH allocation = 32RBs are introduced, Option 1 (below) shall be the starting point of further discussions
· Option 1: CORESET BW = 30PRB, Duration = 1Sym, AL = 4

PDCCH Configuration for PDSCH Requirements with PDSCH Allocation=20RBs
· Agreement:
· If PDSCH requirements with PDSCH allocation = 20RBs are introduced, Option 1 (below) shall be the starting point of further discussions
· Option 1: CORESET BW = 18PRB, Duration = 2Sym, AL = 4

RF impairments for PDSCH Demodulation requirements
· Agreement:
· Margin of impairments is up to UE implementation

PDSCH Requirements with FR1+ FR2-2 CA
· Agreements:
· CA requirements for FR1 + FR2-2 will reuse single carrier requirements
· Whether to introduce CA requirements for cases not covered by single carrier requirements is FFS
· FR1 Carrier configuration for CA requirements will follow the table below
Table 2-4: Proposed test parameters for Pcell CC
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	Bandwidth
	MHz
	40

	Subcarrier spacing
	kHz
	30

	TDD pattern
	
	7D1S2U S=6D:4S:4U

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2 

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Dmrs-AdditionalPosition
	
	pos1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8 

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	See FR1.30-1 as defined in Annex A.1.2




Scheduling and feedback pattern for FR1+FR2-2 CA requirements
· Agreement:
· For FR1+FR2-2 with 120kHz SCS, PDSCH is scheduled in slot 0,1,2,3,5,6,7,8 in every 40 slots of FR2-2 considering 8 HARQ processes is assumed. HARQ-ACK is transmitted in slot 8 every 10 slots of FR1
· For FR1+FR2-2 with 480kHz SCS, PDSCH is scheduled in slot 0~14 and slot 20 in every 160 slots of FR2-2 considering 16 HARQ processes is assumed. HARQ-ACK is transmitted in slot 8 every 10 slots of FR1

Channel Model for FR2-2 PDCCH requirements Test #5 (480kHz SCS, AL4)
· Agreement: Remove test #5 for PDCCH due to testable SNR limitation

Channel Model for FR2-2 PBCH requirements Test 1-1 (120kHz SCS)
· Agreement: TDLA30-650
Rank to use for CQI reporting requirements
· Agreement: RANK 1

SNR Test point for high modulation order
· Agreement: [7/8] dB

SNR Test point for low modulation order
· Agreement: 0/1 dB

BS demodulation
Channel model for PUSCH requirements
· Agreement: Make the changes captured below to the delay profile description in the specification
	G.2.1	Delay profiles
The delay profiles are simplified from the TR 38.901 [16] TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in G.2.1.1 and G.2.1.2 can be used as such.
	Step 1: Use the original TDL model from TR 38.901 [16].
	Step 2: Re-order the taps in ascending delays.
	Step 3: Perform delay scaling according to the procedure described in clause 7.7.3 in TR 38.901 [16].
	Step 4: Apply the quantization to the delay resolution 5 ns or 2 ns, as described in Table G.2.1.2-1. This is done simply by rounding the tap delays to the nearest multiple of the delay resolution.
	Step 5: If multiple Rayleigh taps are rounded to the same delay bin, merge them by calculating their linear power sum.
	Step 6: If there are more than 12 taps for 5ns resolution or 16 taps for 2ns resolution ns as described in Table G.2.1.2-1 in the quantized model, merge the Rayleigh taps as follows
<Unchanged part is skipped>
•	Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay. Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. For 5ns resolution, 10 ns & 20 ns  15 ns, 10 ns & 25 ns  20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher power). The weakest tap and the selected tap are removed.
-	Repeat step 6 until the final number of taps is 12 or 16.
	Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB  -8.8 dB)
	Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.
	Step 9: Re-normalize the highest Rayleigh tap to 0 dB if there is no LOS path in the model.



AWGN power levels
· Agreement: Update AWGN power level considering the following cases
· For 120 kHz SCS, and 400 MHz: EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz
· For 480 kHz SCS, and 400 MHz: EISREFSENS_50M + ΔFR2_REFSENS + 24 dBm / 380.16 MHz

Phase noise consideration
· Agreement: For PUSCH demodulation requirements, the performance loss due to phase noise should be included in impairment results and the ideal simulation alignment should be based on results without phase noise modelled

PUSCH demodulation requirements
Channel model for 16 QAM for PUSCH requirements	
· Agreement: Update channel model for MCS 16 with 120 kHz SCS and 480kHz SCS
· For 1x2 Low, use TDLA30-650 for 100MHz CBW, TDLA10-650 for 400MHz CBW
· For 2x2 Low, use TDLD30-200 for 100MHz CBW, and TDLD10-200 for 400MHz CBW

MCS and number Tx/Rx branches for PUSCH requirements
· Agreement: Update AWGN power level considering the following cases
· MCS 20 for 1T2R Low
· Whether to introduce MCS 18 with 2T2R Low is FFS

PTRS configuration for PUSCH requirements
· Agreement: Adopt 1 PTRS port for PUSCH demodulation requirements

Applicability rules for PUSCH
· Agreement: Reuse current applicability rule for different channel bandwidths for FR2-2 120kHz SCS PUSCH requirements

PRACH demodulation requirements
Applicability rules for PRACH	
· Agreement: Update D.103 with the following
	D.103
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [20], i.e., format: 0, A1, A2, A3, B4, C0, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [20], i.e.: 
- For BS type 1-O: 15 kHz, 30 kHz or both.
- For BS type 2-O in FR2-1: 60 kHz, 120 kHz or both.
- For BS type 2O in FR2-2: 120 kHz, 480 kHz or both.



· Agreement: Update D.113 as captured below
	D.113
	PRACH format with LRA = 1151 for 15 kHz SCS, LRA = 571 for 30 kHz SCS, LRA = 1151 and LRA = 571 for 120 kHz SCS and LRA = 571 for 480 kHz SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: A2, B4, C2.
 
Declaration of the supported SCS(s) per supported PRACH format as specified in TS 38.211 [17], i.e.:
-For BS type 1-O: 15 kHz, 30 kHz or both.
-For BS type 2-O in FR2-2: 120 kHz, 480 kHz or both.


Simulation alignment
· PUSCH and PUCCH: requirements are captured as TDB and will be revised based on updated results during RAN4#106
· PUCCH: requirements are captured as TDB and will be revised based on updated results during RAN4#106
· PRACH: draft CRs include requirements without square backets

Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2220146
	Summary for [105][320] NR_exto71GHz_Demod _Part1
	Moderator (Nokia)
	Noted

	R4-2220147
	Summary for [105][321] NR_exto71GHz_Demod _Part2
	Moderator (Qualcomm)
	Noted

	R4-2220182
	WF for FR2-2 BS demodulation requirements
	Nokia
	Approved

	R4-2220187
	WF for FR2-2 UE demodulation part
	Qualcomm Inc.
	Approved

	R4-2219514
	Big CR on FR2-2 UE demodulation performance requirements in TS 38.101-4
	Huawei, HiSilicon
	Reserved

	R4-2219747
	Big CR to 38.104: demodulation requirements introduction for FR2-2
	Nokia, Nokia Shanghai Bell, Intel
	Reserved

	R4-2220174
	draft CR for TS38.104 FRC table for FR2-2 PUSCH demodulation
	Ericsson
	Endorsed

	R4-2220175
	draft CR for TS38.141-2 FRC table for FR2-2 PUSCH demodulation
	Ericsson
	Endorsed

	R4-2220177
	Draft CR: Introduction on FR2-2 PUSCH requirements in TS 38.141-2
	Huawei, HiSilicon
	Endorsed

	R4-2220179
	Draft CR: Introduction on FR2-2 PUCCH requirements in TS 38.104
	Huawei, HiSilicon
	Endorsed

	R4-2220180
	Draft CR 38.104: PRACH requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2220181
	Draft CR 38.141-2: PRACH requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2220183
	Draft CR for PDSCH FRCs for requirements in FR2-2
	Apple Inc.
	Endorsed

	R4-2220184
	draft CR on PDSCH requirements for 52.6 - 71 GHz band
	Ericsson
	Endorsed

	R4-2220185
	DraftCR on PDCCH requirements for ext71GHz
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2220186
	Draft CR for Introducing CSI reporting requirements for 52.6 - 71 GHz
	Apple Inc.
	Endorsed

	R4-2220283
	Draft CR 38.104: PUSCH requirements for FR2-2
	Nokia, Nokia Shanghai Bell, Intel Corporation
	Endorsed

	R4-2220284
	Draft CR 38.141-2: PUCCH requirements for FR2-2
	Nokia, Nokia Shanghai Bell, Intel Corporation
	Endorsed

	R4-2220286
	Draft CR: General test applicability of FR2-2 UE demodulation requirements introduction
	Qualcomm Inc.
	Endorsed

	R4-2220288
	Draft CR: Introduction on FR1+FR2-2 CA PDSCH requirements
	Huawei, HiSilicon
	Endorsed



2.4.1.3	RRM performance
RAN4 #104Bis-e
Test configurations
· Agreement: For UL transmit timing and timing advance accuracy test cases
· UE is required to be tested with the largest supported SCS

Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2217136
	Email discussion summary for [104-bis-e][203] NR_ext_to_71GHz_RRM_1
	Moderator (Huawei)
	Noted

	R4-2217137
	Email discussion summary for [104-bis-e][204] NR_ext_to_71GHz_RRM_2
	Moderator (Qualcomm)
	Noted 

	R4-2217194
	WF on NR extension to 71 GHz – RRM - 1
	Qualcomm Inc.
	Approved 

	R4-2217196
	Draft CR on test cases for SA RRC Re-establishment for extending NR operation to 71GHz
	CATT
	Endorsed 

	R4-2217197
	Draft CR on test cases for Beam failure detection and link recovery for extending NR operation to 71GHz
	CATT
	Endorsed 

	R4-2217198
	Draft CR on introduction of intra-frequency and inter-frequency measurement test cases without CCA for FR2-2
	vivo
	Endorsed 

	R4-2217199
	Draft CR random access test cases in FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed 

	R4-2217200
	Draft CR introducing BFD and TCI state switch test cases in FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed 

	R4-2217201
	CR on test cases for HO for FR2-2
	Huawei, HiSilicon
	Endorsed 

	R4-2217202
	draft CR on Test Cases on RLM for SCell activation to 71GHz
	Ericsson
	Endorsed 



RAN4 #105
CCA modelling in test cases
· Agreement: For DL CCA model in FR2-2 test cases:
· TE generates a uniform random variable p from the range [0,1]
· If p > PCCA_DL, 
· TE picks one SSB/SMTC occasion out of a group of each 12 consecutive SSB/SMTC occasions based on a fixed pattern, where one SSB/SMTC occasion is equivalent to one SSB burst Set.
· TE models CCA failure in this SSB/SMTC occasion. Note that other 11 SSB/SMTC occasions shall be transmitted by the TE
· Whole SSB occasion group is considered as unavailable to the UE
· If p < PCCA_DL, 
· TE transmit 12 consecutive SSB/SMTC occasions
· Whole SSB occasion group is considered as available to the UE

PCCA_DL
· Agreement:
· PCCA_DL = [93] %

Rate of correct tests
· Agreement:
· The rate of correct tests observed during repeated tests shall be at least 90%

Test cases for RRM performance requirements without CCA
	Group of requirements
	Test cases
	Sub-test
	120 kHz SCS
	480/960 kHz SCS
	Company
	Status

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2 
	intra-frequency
	Yes
	Yes
	Ericsson
	Submit to A.7

	
	
	inter-frequency
	Yes
	yes
	Ericsson
	Submit to A.7

	HO (delay and interruptions)
	FR2-2->FR2-2 
	intra-frequency, unknown target cell
	Yes
	Yes
	Huawei
	 Available

	
	
	inter-frequency, unknown target cell
	Yes
	Low priority             
	Huawei
	 Available

	
	FR1->FR2-2 
	unknown target cell
	Yes
	Yes
	Huawei
	 Available

	RRC Re-establishment
 
 
	FR2-2->FR2-2 

	intra frequency
	Yes
	Low priority
	CATT
	 Endorsed

	
	
	inter frequency
	Yes
	Yes
	CATT
	 Endorsed

	
	
	intra frequency without serving cell timing
	Yes
	Yes
	CATT
	 Endorsed

	Random access
 
	4-step RACH
 
	Contention based
	Reuse FR2-1 
	Yes
	Nokia 
	 Endorsed

	
	
	Non-contention based
	Reuse FR2-1
	Yes
	Nokia
	 Endorsed

	Timing
 
	UE Transmit Timing 
	 
	Yes 
 
FR2 configuration uses 240kHz SSB, so new test is needed for 120kHz SCS
	Yes
	Huawei
	 Available

	
	Timing advance adjustment accuracy
	 
	Yes 
 
FR2 configuration uses 240kHz SSB, so new test is needed for 120kHz SCS
	Yes
	Huawei
	 Available

	Active BWP switch
	DCI-based and timer-based active BWP switch
	FR2-2->FR2-2
	Reuse FR2-1 
	Yes
	Huawei
	 Available

	 
	RRC-based active BWP switch
	 
	Reuse FR2-1
	Yes
	Huawei
	 Available

	 
	RRC-based Active BWP Switch on multiple CCs
	 
	Reuse FR2-1
	Yes
	Huawei
	 Available

	Radio link monitoring
	FR2-2 PCell, SSB-based 
	Out-of-sync, in non-DRX
	Yes
 
	Yes
	Ericsson
	 Endorsed

	 
	 
	In-sync, in non-DRX mode
	Yes
 
	Low priority
	Ericsson
	 Endorsed

	 
	 
	Out-of-sync, in DRX mode
	Yes
 
	Low priority
	Ericsson
	 Endorsed

	 
	 
	In-sync, in DRX mode
	Yes
 
	Yes
	Ericsson
	 Endorsed

	 
	FR2-2 PCell, CSI-RS-based 
	Out-of-sync, in non-DRX
	Yes
 
	Low priority
	Ericsson
	 Endorsed

	 
	 
	In-sync, in non-DRX mode
	Yes
 
	Yes
	Ericsson
	 Endorsed

	 
	 
	Out-of-sync, in DRX mode
	Yes
 
	Yes
	Ericsson
	 Endorsed

	 
	 
	In-sync, in DRX mode
	Yes
 
	Low priority
	Ericsson
	 Endorsed

	 
	Scheduling restrictions
	 
	Yes
 
	Yes
	Ericsson
	 Endorsed

	Beam failure detection and link recovery
	FR2-2 PCell 
	SSB-based in non-DRX mode
	Yes
 
	Yes
	Nokia
	 Endorsed

	 
	 
	SSB-based in DRX mode
	Yes
 
	Low priority
	Nokia
	 Endorsed

	 
	 
	CSI-RS-based in non-DRX mode
	Yes
 
	Low priority
	CATT
	 Endorsed

	 
	 
	CSI-RS -based in non-DRX mode
	Yes
 
	Yes
	CATT
	 Endorsed

	 
	Scheduling restrictions
	SSB-based in non-DRX mode
	Yes
 
	Yes
	CATT
	 Endorsed

	SCell activation/deactivation delay
	SCell in FR2 
	intra-band in non-DRX
	Yes
 
	Yes
	Ericsson
	Submit to A.7

	 
	FR1+FR2 inter-band with target SCell in FR2
	 
	Yes
 
	Yes
	Ericsson
	Submit to A.7

	PSCell addition and release delay
	Known PSCell
	 
	Yes
 
FR2 configuration uses 240kHz SSB, so new test is needed for 120kHz SCS
	No
	Qualcomm
	 Submitted

	
	Unknown PSCell
	 
	Yes
 
FR2 configuration uses 240kHz SSB, so new test is needed for 120kHz SCS
	Yes
	Qualcomm
	 Submitted

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2
	Reuse FR2-1
	Yes
	Nokia
	 Endorsed

	 
	RRC based
	PCell in FR2-2
	Reuse FR2-1
	Low priority
	Nokia
	 Endorsed

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Yes
	Yes
	vivo
	 Endorsed

	
	
	under DRX
	Yes
	Low priority
	vivo
	 Endorsed

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Yes
	Low priority
	vivo
	 Endorsed

	
	
	under DRX
	Yes
	Yes
	vivo
	 Endorsed

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection

	PCell in FR2-2, 
DRX is not used
	Yes
	Yes
	vivo
	 Available

	
	
	PCell in FR2-2, 
DRX is used
	Yes
	Low Priority
	vivo
	 Available

	
	
	PCell in FR1, 
DRX is not used
	Yes
	Low Priority
	vivo
	 Endorsed

	
	
	PCell in FR1, 
DRX is used
	Yes
	Yes
	vivo
	 Endorsed

	
	SA event triggered reporting tests For FR2 with SSB time index detection

	PCell in FR2-2, 
DRX is not used
	Yes
	Low Priority
	vivo
	 Available

	
	
	PCell in FR2-2, 
DRX is used
	Yes
	Yes
	vivo
	 Available

	
	
	PCell in FR1, 
DRX is not used
	Yes
 
	Yes
	vivo
	 Endorsed

	
	
	PCell in FR1, 
DRX is used
	Yes
	Low Priority
	vivo
	 Endorsed

	L1-RSRP measurement for beam reporting
	SSB based
	DRX is used
	Yes
	Yes
	Qualcomm
	 

	
	CSI-RS based
	DRX not used
	Yes
	Yes
	Qualcomm
	 



Test cases for RRM performance requirements with CCA
	Group of requirements
	Test cases
	Sub-test
	Needed / Not needed
	Company
	Status

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2 (CCA)
	intra-frequency
	Yes, at least with 120kHz and 480kHz
	 Ericsson
	 

	
	
	inter-frequency
	Yes, at least with 120kHz and 480kHz
	 Ericsson
	 

	HO (delay and interruptions)
	FR2-2->FR2-2 (CCA)
	intra-frequency, unknown target cell
	Yes
	Huawei
	 Submitted

	 
	FR1->FR2-2 (CCA)
	unknown target cell
	Yes
	Huawei
	 Submitted

	RRC Re-establishment
	FR2-2->FR2-2 (CCA)
	inter frequency
	Yes
	Nokia 
	 Submitted

	
	
	intra frequency without serving cell timing
	Yes
	Nokia
	 Submitted

	Random access
	4-step RACH
	Contention based
	Yes
	Nokia
	 Submitted

	 
	 
	Non-contention based
	Yes
	Nokia
	 Submitted

	Radio link monitoring
	FR2-2 Pcell (CCA), SSB-based 
	Out-of-sync, in non-DRX
	Yes
	Ericsson
	 Submitted

	 
	 
	In-sync, in DRX mode
	Yes
	Ericsson
	 Submitted

	Beam failure detection and link recovery
	FR2-2 PCell (CCA)
	SSB-based in non-DRX mode
	Yes
	CATT
	 Submitted

	 
	 
	CSI-RS -based in non-DRX mode
	Yes
	CATT
	 Submitted

	SCell activation/deactivation delay
	SCell in FR2 (CCA)
	intra-band in non-DRX
	Yes
	CATT
	 Submitted

	
	
	inter-band in non-DRX
	Low priority
	CATT
	 Submitted

	
	FR1+FR2 (CCA)inter-band with target SCell in FR2
	 
	Yes
	CATT
	 Submitted

	PSCell addition and release delay
	Unknown PSCell
	 
	Yes
	Huawei
	 Submitted

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2 (CCA)
	Yes
	Huawei
	 Submitted

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Yes
	vivo
	 Submitted

	
	
	under DRX
	Yes
	vivo
	 Submitted

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 
DRX is not used
	Yes
	vivo
	 Submitted

	 
	 
	PCell in FR1, 
DRX is used
	Yes
	vivo
	 Submitted

	 
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 
DRX is used
	Yes
	vivo
	 Submitted

	 
	 
	PCell in FR1, 
DRX is not used
	Yes
	vivo
	 Submitted



Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2220052
	Topic summary for [105][206] NR_ext_to_71GHz_ RRM_1
	Moderator (Huawei)
	Noted

	R4-2220053
	Topic summary for [105][207] NR_ext_to_71GHz_ RRM_2
	Moderator (Qualcomm)
	Noted

	R4-2220318
	WF on Rel-17 NR extension to 71GHz RRM Core requirements maintenance
	Huawei
	Approved

	R4-2220321
	WF on Rel-17 NR extension to 71GHz RRM Performance requirements
	Huawei
	Approved

	R4-2218774
	Draft CR on introduction of intra-frequency and inter-frequency measurement test cases without CCA for FR2-2
	vivo
	Endorsed

	R4-2218933
	Draft CR on RRC connected mobility test cases in FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2219226
	DraftCR on HO test cases for FR2-2 with CCA
	Huawei, HiSilicon
	Endorsed

	R4-2219228
	DraftCR on timing test cases for FR2-2
	Huawei, HiSilicon
	Merged

	R4-2220043
	Draft CR on TC - PSCell addition and release delay
	Qualcomm Inc.
	Endorsed

	R4-2220045
	Big CR for NR operation to 71GHz RRM performance requirements
	Qualcomm Inc.
	Reserved

	R4-2220445
	Draft CR on test cases for beam failure detection and link recovery with CCA for FR2-2
	CATT
	Endorsed

	R4-2220447
	Draft CR on test cases for SCell Activation and deactivation for FR1+FR2 inter-band with target SCell in FR2 with CCA for FR2-2
	CATT
	Endorsed

	R4-2220448
	Draft CR on introduction of intra-frequency and inter-frequency measurement test cases with CCA for FR2-2
	vivo
	Endorsed

	R4-2220449
	CR on corrections to timing test cases in FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2220450
	RLM test cases for 71GHz with CCA
	Ericsson
	Endorsed

	R4-2220451
	DraftCR on signaling characteristics test cases for FR2-2
	Huawei, HiSilicon
	Endorsed




2.4.2	Remaining Open issues
Remaining issues for Performance part are captured below:
· BS RF conformance testing
· Finalize MU evaluation
· [bookmark: _Hlk113961205]Demodulation performance
· BS demodulation performance requirements
· UE demodulation performance requirements

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies

2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
[bookmark: _Hlk120598353]NOTE: This section should also flag any critical dependencies that need TSG attention. 
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