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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. Some remaining details will be completed in maintenance phase.

2.2	RAN2
2.2.1	Agreements

2.2.2	Remaining Open issues 
RAN2 considers the WI is completed and can proceed to ASN.1 review

2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues

2.4	RAN4
2.4.1	Agreements
Agreements for RAN4 #103-e
2.4.1.1	RF
General aspects and system parameters
UE feature list
· Agreement: Channel bandwidth for single CC feature will be introduced as detailed below
	UE support of CBW for 480kHz SCS
	Support of {800, 1600} CBW for 480kHz SCS
	Support of 480kHz SCS
	Yes
	No
	The network does not know if UE can transmit or receive with a specific CBW
	Per Band
	N/A
	Applicable to FR2-2 only
	N/A
	400 MHz is a mandatory CBW if the UE supports 480 kHz SCS
	Optional with capability signalling

	UE support of CBW for 960kHz SCS
	Support of {800, 1600, 2000} CBW for 960kHz SCS
	Support of 960kHz SCS
	Yes
	No
	The network does not know if UE can transmit or receive with a specific CBW
	Per Band
	N/A
	Applicable to FR2-2 only
	N/A
	400 MHz is a mandatory CBW if the UE supports 960 kHz SCS
	Optional with capability signalling



Channelization for unlicensed operation
· Agreements:
Channel raster
· Channel Raster for 100MHz and 400MHz (based on Option 2 from R4-2208046, Intel)
· for 100 MHz channel bandwidth, NREF = {2564083 + 1680*N, N = 0:137}
· for 400 MHz channel bandwidth, NREF = {2566603 + 6720*N, N = 0:33}
· Have one GSCN entry corresponding to each channel with the smallest bandwidth for SCS
· The total number is 138 entries for 120 kHz SCS

· Channel raster for wider channel bandwidths (800MHz, 1600MHz, 2000MHz)
· For 800 MHz: {2569963 + 6720*N, N = 0:32}
· For 1600 MHz: {2576683 + 6720*N, N =0:30}
· For 2000 MHz: {2580043 + 6720*N, N=0:29; 2585083, 2655643, 2692603, 2764843}

Sync raster
· Sync raster applicable to 120 kHz and 480 kHz
· For 120 kHz SCS: 24156 + 6*N - 3*floor((N+5)/18), N=0:137
· For 480 kHz SCS: 24162 + 24*N - 12*floor((N+4)/18), N=0:33

· Sync raster step size for 960 kHz operation
· Step size <6>
· Clarify the sync raster of 960 kHz is not for initial access 
· As per WID, initial access with 960 kHz is not supported

Mandatory channel bandwidth
· Agreement:
· 120 kHz: mandatory (100 MHz, 400 MHz)
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz)
· 960 kHz: mandatory (400 MHz), optional (800MHz, 1600 MHz, 2000 MHz)

Spectrum utilization
· Agreement:
	SCS (kHz)
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	66
	264
	N/A
	N/A
	N/A

	480
	N/A
	66
	124
	248
	N/A

	960
	N/A
	33
	62
	124
	148



RF requirements - UE RF
Output RF spectrum emissions – spurious co-existence
· Co-existence levels FR2-2 aggressor, FR2-1 victim: 
· Use these same values and apply -5 dBm / 100 MHz towards n258 and n259
· Co-existence levels FR2-1 aggressor, FR2-2 victim
· Use TBD values in the table

EVM
· Pi/2 BPSK: 30%
· QPSK: 17.5%
· Scale the minimum EVM power level from 400 MHz for noise BW Spherical coverage = 85th percentile point, 11.5 dB drop from peak (both EIRP and EIS)
· Values are FFS
· 16QAM and 64QAM: percentage requirement is the same as in FR2-1
· Configure PTRS for 16QAM and 64QAM EVM testing
· Scaling min EVM power level for BW > 400 MHz
· Scale minimum EVM power level based on BW for > 400 MHz
· Image level assumption for EVM calculation
· Simulate EVM compliance with -35 dBc for 64QAM and -28 dBc for 16-QAM and lower
· Numbers can be revisited in the next meeting

MPR
· PC3 MPR for 100MHz and 400 MHz
· Re-use FR2-1 PC3 MPR for FR2-2
· PC3 MPR for 800, 1600, 2000 MHz
· Use MPR delta due to excess BW method described in R4-2208647, LGE (Proposal 3)
· Concrete values are FFS
· PC2 MPR
· Apply PC3 MPR to PC2

Configured transmitted power
· PUmax tolerance
· Use existing requirements for FR2-1 operating band (Table 6.2.4-1) as Pumax tolerance of band n263 and put the numbers in [ ] in the CR

Minimum output power
· Measurement bandwidth for minimum output power
· Align the numbers of measurement bandwidth with SU numbers
· MBW= SCS*(12*NRB+1)/1000

TX off power
· Align the numbers of measurement bandwidth with SU numbers
· MBW= SCS*(12*NRB+1)/1000

Multi-band relaxation (MBR)
· MBR requirement for PC3 will be included in draft CR
· MBR = [1] dB 

UL MIMO
· There will be no uplink MIMO in Rel-17 for FR2-2


RX maximum input level
· Single CC requirement for FR2-2 is the same as FR2-1

RX spurious emissions level
· -36 dBm/100kHz; -30 dBm MHz

BS RF
EVM
· Keep brackets from EVM window length which can be further addressed in conformance phase
· Agree [2048] FFT size for 960 kHz/2000 MHz case

Table C.5.2-2a: EVM window length for normal CP, FR2-2, 480 kHz SCS
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples 
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	400
	1024
	72
	[36]
	[50]

	800
	2048
	144
	[72]
	[50]

	1600
	4096
	288
	[144]
	[50]

	NOTE 1:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 4. Symbol 0 of slot 0 and slot 4 may have a longer CP and therefore a lower percentage.



Table C.5.2-2b: EVM window length for normal CP, FR2-2, 960 kHz SCS
	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples 
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	400
	512
	36
	[18]
	[50]

	800
	1024
	72
	[36]
	[50]

	1600
	2048
	144
	[72]
	[50]

	2000
	[2048]
	[144]
	[72]
	[50]

	NOTE 1:	These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 4. Symbol 0 of slot 0 and slot 4 may have a longer CP and therefore a lower percentage.



ACLR bandwidths
· Update next version of draft CR to capture all relevant FR2-2 carrier bandwidths for ACLR
Table 9.7.3.3-1: BS type 2-O ACLR limit
	BS channel bandwidth of lowest/highest carrier transmitted
BWChannel (MHz)
	BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted
	Assumed adjacent channel carrier
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit
(dB)







	50, 100, 200, 400, 800, 1600, 2000
	BWChannel
	NR of same BW (Note 2)
	Square (BWConfig)
	28 (Note 3)
26 (Note 4)
24 (Note 5)

	NOTE 1:	BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.
NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).
NOTE 3:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz
NOTE 4:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz
NOTE 5: 	Applicable to bands defined within the frequency spectrum range of 52.6 – 71 GHz.



Non-contiguous CA TAE
· Remove TAE requirements for intra-band non-contiguous CA TAE requirement

FRC
· There is no need to define a new dedicated FRC for 960 kHz SCS and 800 MHz ChBW
Table A.1-2: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5
	G-FR2-A1-6
	G-FR2-A1-7
	G-FR2-A1-8
	G-FR2-A1-9

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120
	480
	960
	480
	960

	Allocated resource blocks
	66
	32
	66
	33
	16
	66
	33
	33
	17

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	5632
	2792
	5632
	2856
	1416
	5632
	2856
	2856
	1480

	Transport block CRC (bits)
	24
	16
	24
	16
	16
	24
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432
	5656
	2872
	2872
	1496

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608
	19008
	9504
	9504
	4896

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304
	9504
	4752
	4752
	2448

	NOTE 1:    DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [9].
NOTE 2:    MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:    Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].




Blocking signal definitions
· 3dB power scaling agreed for interfering signal (update the value in the CR)
· No need 400 MHz DFT-s-OFDM NR signal interferer
	Requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of modulated interfering signal

	ACS
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 28.7 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR signal,120 kHz SCS, 64 RBs

	In-band blocking
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + 36 + ΔFR2_REFSENS
	100 MHz DFT-s-OFDM NR signal,120 kHz SCS, 64 RBs

	RX IMD
	100, 400, 800, 1600, 2000
	EISREFSENS + 6
	EISREFSENS_50M + 28 + ΔFR2_REFSENS
	100MHz DFT-s-OFDM NR signal
(Note 2)



In-channel selectivity (ICS)
· Update ICS interfering signal RB for 800MHz, 1600MHz and 200MHz channel bandwidth to ensure both wanted and interfering signal RB are within channel bandwidth
Table 10.9.3-1: OTA in-channel selectivity requirement for BS type 2-O
	Frequency Range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	FR2-1
	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	
	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	
	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	
	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	FR2-2
	100,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	
	400
	480
	G-FR2-A1-8
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
32 RB

	
	800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
[54] RB

	
	400
	960
	G-FR2-A1-9
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
16 RB

	
	800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 12 + ΔFR2_REFSENS
	EISREFSENS_50M + 22+ ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
[27] RB

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:	EISREFSENS_50M is defined in clause 10.3.3.



Specification impact
· Use measurement setup framework in TS 38.141-2 Annex D and E as baseline, update as necessary
· RAN4 recommends including TR37.941 into WID to capture MU analysis
Where to address test methodology for demod OTA testing
· BS OTA demod test methodology will be included in AI for BS conformance testing and handled together with general BS RF conformance test issues which follow the same approach as FR2-1

Test environment
· Further study for path loss related issues and assumptions are needed.
· Further study measurement uncertainty considering at least
· Measurement capabilities with and without mixer including supported freq. range and MU
· Need for additional components e.g., LNA, mixer in the signal chain 
· Need for additional measurement procedure 
· Both small and larger array sizes need to be considered in path loss evaluations to account for different implementations

Measurement system frequency capabilities and OOB blocking related / spurious emissions related frequency parameters
· Companies are encouraged to do further study for at least
· Upper frequency limit, with and without mixer solutions
· Capability to generate OOB blocking interferer signal power
· Increasing lower limit of measurement above 30 MHz

Test configuration signal for FR2-2
· Option 1: to define the TC signals for 52.6-71GHz as shown in Table 4.7.2.1-2a (R4-2209590)
Table 4.7.2.1-2a: Signal to be used to build NR TCs for FR2-2 BS type 2-O
	Operating band characteristics
	 
	FDL_high – FDL_low ≤ 5000 MHz

	TC signal
	BWchannel
	400 MHz (Note 1, Note 2)

	characteristics
	Subcarrier spacing
	Smallest supported subcarrier spacing declared per operating band (D.7)

	NOTE 1:    BS vendor can decide to test with 100 MHz BS channel bandwidth and smallest supported SCS declared per operating band (D.7) instead of 400 MHz BS channel bandwidth in certain regions, where spectrum allocation and regulation require testing with 100 MHz.
NOTE 2:    If this BS channel bandwidth is not supported, the narrowest supported BS channel bandwidth declared per operating band (D.7) shall be used.
	 
	 


NOTE: 400MHz has already been agreed as mandatory channel bandwidth for FR2-2 in main session
· Option 2: other options

Applicable test configurations for FR2-2
· Option 1: only NRTC1 and NRTC2 is applicable for 52.6-71GHz (R4-2209590)
· Option 2: other options

Test cases for FR2-2
· Option 1: agree to reuse the existing test case for FR2-1 NR BS conformance testing for FR2-2 (R4-2209590)
· Option 2: other options
Test model data length
· Have the same length on EVM measurement time length and Test model data length

EVM measurement time length
· In addition to having the same length as the Test model data, dependency of TDD pattern, data length and absolute measurement time will be further discussed

Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2210577
	WF on system parameters for NR extension to 71GHz
	Intel
	Approved

	R4-2210788
	Draft CR for TS 38.101-2: Introduction of system parameters for FR2-2
	vivo
	Endorsed

	R4-2210789
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel
	Merged into endorsed draft CR R4-2210788

	R4-2210790
	Draft CR to introduce the channel and sync rasters of band n263 (option 2)
	Intel
	Endorsed

	R4-2210578
	WF on 60 GHz UE Requirements
	Qualcomm
	Approved

	R4-2211161
	draftCR on the UE RX requirement for band n263
	Xiaomi
	Endorsed

	R4-2211196
	Draft CR to 38.101-2 on band n263 Tx aspects
	Apple
	Endorsed

	R4-2210637
	WF on BS RF requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Approved

	R4-2210638
	WF on BS RF conformance testing for FR2-2
	ZTE
	Approved

	R4-2210639
	Draft CR to 38.104 on BS RF Rx requirements in clauses 10-10.5 
	CATT
	Endorsed

	R4-2210640
	Draft CR to 38.104 on FRC Annexes
	Huawei
	Endorsed

	R4-2210879
	Draft CR to TS 38.104: Addition of EVM window length for 480 kHz and 960 kHz SCS in Annex C.5
	Ericsson
	Endorsed

	R4-2210880
	Draft CR to TS 38.104: intra-band non-contiguous CA TAE and ACLR for FR2-2
	ZTE
	Endorsed

	R4-2210881
	Draft CR for TS 38.104 on introduction of BS RF Rx requirements for 57-71GHz in section 10.6 – 10.9
	ZTE
	Endorsed

	R4-2210641
	Big CR to 38.104 for Rel-17 NR extension up to 71 GHz introduction
	Nokia, Nokia Shanghai Bell
	Agreed

	R4-2211268
	Big CR on extending NR to 71GHz for TS 38.101-2
	Intel
	Agreed

	R4-2211269
	Big CR on extending NR to 71GHz for TS 38.104
	Intel
	Agreed



2.4.1.2	Demod
FR2-2 demodulation requirement without LBT model for both DL and UL
·   Agreement: 
· Rel-17 RAN4 focused on defining FR2-2 demodulation requirement without LBT model for UL/DL.
· It’s not precluded to discuss and specify specific requirements with LBT model in future releases. 

Phase noise model for the FR2-2 demodulation simulation
· Agreement:
· Assume PN model in Receiver side with CPE compensation for initial simulation purpose for both DL and UL
· FFS when and how to consider ICI including performance gain, implementation complexity and test feasibility 

Demodulation requirements for 960kHz SCS
· Agreement:
· FFS whether dedicated UL performance requirements will be introduced for 960kHz SCS
· FFS whether dedicated DL performance requirements will be introduced for 960kHz SCS
· Companies are encouraged to discuss simulation assumption for 960kHz SCS

PRBs and symbols for PUCCH format
· Agreement: Introduce below test cases 
· For Format 0: 
· 1RB /1 symbol 
· FFS for [10/16] RB/1 symbol 
· For format 1:
· 1 RB/14 symbols
· [10/16] RB/14 symbols
· For format 2: Reusing FR2-1
· For format 3: Reusing FR2-1
· For format 4:  
· 1 RB/14 symbols
· [10/16] RB/14 symbols

TDL Channel Model and RMS Delay Spread
· Agreement:
· RAN4 will specify demodulation requirements covering TDL-A10 (baseline) and TDL-D5 (for specific test cases)
· FFS whether TDL-A20 needed or not 
· FFS for tap resolution feasibility for TDL-D5 pending on further feedback from TE vendors

Max Doppler Frequency
· Agreement: 
· TDL_D with 200Hz Max doppler
· TDL_A channel:
· Option 1: 200Hz
· Option 2: 650Hz
· Option 3: both 200Hz, and 650Hz


Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2210664
	WF on general and BS aspects for FR2-2 demodulation requirements
	Intel Corporation
	Approved

	R2-2210665
	WF on UE demodulation performance requirements definition for 52.6 - 71 GHz
	Qualcomm
	Approved




2.4.1.3	RRM
Rx beam sweeping scaling factor
· Agreement: Define an Rx beam sweeping scaling factor of 12 for FR2-2
· Agreement: If Rx Beam Sweeping Scaling factor is extended, maxNumberRxBeam should be extended by the same number

Measurement procedures
· Agreement: RAN4 to relax the cell-detection (PSS/SSS detection) delay requirements by a factor of 2 for 480kHz SCS and by a factor of 3 for 960kHz SCS to avoid increasing the HW and memory requirements
· Agreement: The SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended to:
· 4*NRxBeam samples for power class 2 and 3
· 6*NRxBeam samples for power class 1
· NRxBeam is the Rx beam sweeping factor under discussion 
· Agreement: When deriveSSB-IndexFromCell is not enabled, the requirements of SSB index detection for FR2-2 for intra-frequency measurement can be defined as below:
	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	Max(200ms, ceil(MSSB_index_intra  Kp)  SMTC period)  CSSFintra
	Max(200ms, ceil(MSSB_index_intra  Kp)  Max(MGRP, SMTC period))  CSSFintra

	DRX cycle≤ 320ms
	Max(200ms, ceil(1.5  MSSB_index_intra s  Kp)  Max(SMTC period, DRX cycle))  CSSFintra
	Max(200ms, ceil(1.5  MSSB_index_intra  Kp)  Max(MGRP, SMTC period, DRX cycle))  CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra
	ceil(MSSB_index_intra  Kp)  DRX cycle  CSSFintra


· MSSB_index_intra to apply agreements from inter-frequency SSB index identification time
	
UE transmit timing error
· Agreement: Determine Te UL accuracy for 120 kHz for different SSB SCS as:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	2-2
	120
	120
	3.5*64*Tc

	
	480
	120
	2.86*64*Tc

	
	960
	120
	2.80*64*Tc



· Way forward: (To be handled during maintenance phase) The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in the table below:
· Option 1: 
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±12 Tc]
	[±8 Tc]



· Option 2: 
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±8 Tc]
	[±4 Tc]



Gradual timing adjustment
· Agreement: Considering the RF margin for defining the gradual timing adjustment requirements for FR2-2,
· The maximum aggregate adjustment rate shall be Tq per 100 ms 
· Define gradual timing adjustment parameters, Tp, Tq for 480 kHz and 960 kHz SCS in FR2-2 as Tq=Tp= [0.8] *64*Tc

MRTD
· Agreement: Update the definition of MRTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Limit the updated definition to FR2-2 only and capture it in specification explicitly

· Agreement: Update the definition of MRTD for inter-band CA for FR1 and FR2-2 without considering any slot offset. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Limit the updated definition to FR2-2 only and capture it in specification explicitly

· Agreement: Do not define MRTD requirements for non-contiguous intra band CA in FR2-2 as the scenario has been down scoped
· Agreement: The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs
· Agreement: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs

MTTD
· Agreement: For MTTD, reuse the conclusion from MRTD as baseline.

deriveSSB-IndexFromCell
· Way forward: (To be handled during maintenance phase) Frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is disabled 
· Option 1: 
	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	6 960KHz symbols



· Option 2: 
	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	7 960KHz symbols



LBT impacts on RRM requirements 
· Consider in the maintenance stage between option 1 and option 2 on how to specify the maximum separation between two consecutive measurements 
· Option 1: The requirements apply provided any two measurements shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured

· Agreement: For operation with LBT, extend the RLM out-of-sync evaluation period by a fixed factor in FR2-2:
	Configuration
	TEvaluate_out_SSB,CCA (ms)

	
	

	no DRX
	Max(200, Ceil([12]*P* N)*TSSB)

	DRX cycle≤320
	Max(200, Ceil(1.5*[10]*P* N)*Max(TDRX,TSSB))

	DRX cycle>320
	Ceil([10]*P* N)*TDRX



· Agreement: Extend BFD OOS evaluation periods the same as those of RLM OOS.
· Agreement: The same requirements apply between different side conditions SNR <-7dB or >= -7dB.
· Agreement: Measurement procedures
· Specify RSSI measurement requirements and reuse the ones specified for NR-U.
· The scheduling availability during intra-frequency measurements in carrier frequencies with CCA in FR2-2 is the same as the scheduling availability defined for operation without CCA in FR2-2.
· Identify in the maintenance stage the differences between FR2-2 and FR1 NR-U regarding whether the UE assumes LBT when it carries out measurements. Identify if any, impact on RRM spec due to those differences
· Agreement: Send an LS to RAN1 and RAN2 asking about their inputs on signalling of CCA configuration of neighbour cells

Relevant documents
	T-doc number
	Title
	Source
	Status

	R4-2210590
	WF on NR extension to 71 GHz RRM requirements (Part 1)
	Qualcomm
	Approved

	R4-2210591
	WF on LBT impacts on RRM requirements for FR2-2
	Intel
	Approved

	R4-2211171
	LS on signalling of CCA configurations of neighbour cells
	Nokia
	Approved

	R4-2208811
	Draft CR - Introduction of scheduling restriction requirements in FR2-2
	vivo
	Endorsed

	R4-2209050
	Draft CR to TS 38.133 Corrections on scheduling availability in FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2208812
	Draft CR - Introduction of deriveSSB-IndexFromCell tolerance requirements in FR2-2
	vivo
	Endorsed

	R4-2211031
	Draft CR adding timing requirements for FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2211033
	DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements
	Intel
	Endorsed

	R4-2211034
	Draft CR on RLM and Link recovery procedures for unlicensed operation in FR2-2
	Huawei, Hisilicon
	Endorsed

	R4-2211035
	Draft CR to TS 38.133 Intra-frequency measurement requirements with CCA in FR2-2
	Nokia, Nokia Shanghai Bell
	Endorsed

	R4-2210232
	DraftCR for FR2-2 LBT support in L1-RSRP measurements for reporting
	Qualcomm
	Endorsed

	R4-2210224
	FR2-2 RRM Performance Work Plan
	Qualcomm
	Approved

	R4-2211248
	Big CR on extending NR to 71GHz for TS38.133
	Intel
	Agreed



2.4.2	Remaining Open issues
RF core requirements in 38.101-2 
· Core requirements including MPR, A-MPR, Spurious, Blocking, CA, ACS, Max input power, FRCs 
 
Requirements in 38.101-3 
· Inter-band CA configurations: down-scope intra-band non-contiguous CA within FR2-2 from Rel-17
· Note: The down-scoping of intra-band non-contiguous CA within FR2-2 in Rel-17 pertains to completion of the RF core requirements and is not intended to change how channelization for FR2-2 is developed

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
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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