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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
2.4	RAN4
2.4.1	Agreements
Core Requirement
1. RF Core Requirement Maintenance

· No remaining issue was discussed in this meeting.

2. RRM Core Requirement Maintenance

Some remaining details were discussed and the following Tdocs were approved/endorsed in RAN4#104-e:
· WF on FeMIMO RRM impact for unified TCI was approved in R4-2214481
· WF on FeMIMO RRM requirements for inter-cell beam management was approved in R4-2214482
· CR to TS38.133 Corrections on R17 unified TCI state switching requirement was agreed in R4-2213172
· CR on unified TCI in R17 feMIMO was agreed in R4-2214594
· CR on maintaining TCI state switching requirements for R17 unified TCI was agreed in R4-2214631
· CR on unified TCI state switching requirements was agreed in R4-2214647
· CR on scheduling availability for inter cell beam management was agreed in R4-2212521
· CR on inter-cell beam managements in R17 feMIMO was agreed in R4-2214595
· Maintenance CR on inter-cell beam management was agreed in R4-2214648
· Draft CR on SFN based RLM and LRP was endorsed in R4-2213878
· CR on corrections for TRP specific BFR was agreed in R4-2213945
· CR on maintaining R17 TRP specific BFR requirements was agreed in R4-2214632
Two LS were approved and sent from RAN4 to RAN1/RAN2 in RAN4#104-e:
· LS on active TCI state list for UL TCI was approved in R4-2214972
· Reply LS on SSB measurement for L1-RSRP on inter-cell beam management was approved in R4-2215029

Performance Requirement
1. RRM Performance Requirement

Critical issues for RRM performance requirement reached consensus in the meeting, based on which the following Tdocs were approved/endorsed in RAN4#104-e:
· WF on FeMIMO RRM Performance Requirement and Test Case was approved in R4-2214483.
· Draft CR on TC for joint unified TCI state switching in FR2 NR SA was endorsed in R4-2214965.
· Draft CR on test case for DL TCI state switching for Cell with different PCI in FR2 NR-SA was endorsed in R4-2214969.
· Draft CR to TS38.133 Test case for R17 UL TCI state switching was endorsed in R4-2215030.
· DraftCR on introducing unified TCI configurations was endorsed in R4-2215063.
· Draft CR on test case for MAC CE based TCI state switch for a known joint TCI state in FR2 in TS38.133 A7.5.x.y was endorsed in R4-2215097.
· Test case on unified TCI state switching	was endorsed in R4-2215099.
· Draft CR for test case for FeMIMO - Unified TCI state switching for EN-DC in FR2 was endorsed in R4-2215149.
· Draft CR on test case for L1-RSRP measurement procedure in FR1 NR-SA was endorsed in R4-2214970.
· DraftCR on L1-RSRP measurement test for R17 inter-cell beam managements was endorsed in R4-2215064.
· Draft CR about TRP specific Beam Failure Detection and Link Recovery Test for FR2 PCell configured with SSB-based BFD and LR in non-DRX mode was endorsed in	R4-2214938.
· Draft CR about TRP specific Beam Failure Detection and Link Recovery Test for FR2 SCell configured with CSI-based BFD and LR in DRX mode	was endorsed in R4-2214939.
· Draft CR to TS38.133 TRP BFR performance EN-DC + FR1 + PSCell FR1 was endorsed in R4-2214980.
· Draft CR to TS38.133 TRP BFR performance EN-DC + FR1 + PSCell FR2 was endorsed in R4-2214981.
· DraftCR on SSB and CSI-RS configurations for TRP specific BFR tests was endorsed in R4-2215065.
· Test case on link recovery procedure per TRP was endorsed in R4-2215100.
· Draft CR for test case for FeMIMO – TRP specific BFR for NR-SA in FR1 (PCell) was endorsed in R4-2215161.

Specifically, the following agreements were achieved in RAN4 Chairman Notes and/or approved way forward for each topic:

Unified TCI state switching

Agreement 
Pathloss RS in UL (and joint TCI) test case
· For Pathloss RS in UL (and joint TCI) test case, use CSI-RS as the Pathloss RS in the test case, and the CSI-RS is QCLed Type-D with the corresponding SSB. 
Introduce new unified TCI state configurations
· Introduce separate DL, UL and joint TCI state configuration in unified TCI configuration section
Data transmission on cell with different PCI in the test case
· For DL TCI state switching test case(s), data transmission is based on TCI state which is QCLed with the SSB from cells with different PCIs.
Test requirement for R17 unified TCI state switching test case
· For DL TCI test case, follow the same logic of R16 downlink TCI state switching test case
· For UL TCI test case, follow the same logic of R16 uplink spatial test case
· For Joint TCI test case, test requirement is MAX(DL TCI state switch delay, UL TCI state switch delay)
Test procedure for R17 unified TCI state switching test case
· T1 = 0.2s where only SSB#0 is transmitted and UE is configured for data transmission which QCLed with SSB#0
· T2 = 2s where UE is configured L1-RSRP measurement on SSB#1, UE reports measurement results and then TCI state switching MAC-CE is sent
· At the beginning of T2, the SSB#1 corresponding to TCI state 1 starts transmitting
Configuration of pathloss RS in UL (and joint TCI) test case
· Reuse legacy CSI-RS for tracking configuration in TS38.133 for pathloss RS configured in the test case
Subsections for unified TCI state switching test case
· Three subsections, 1 Test Purpose and Environment, 2 Test parameters and 3 Test Requirements
Pathloss RS configuration in joint TCI test case
· Option 1: Pathloss RS is maintained
· Option 2: Do not configure pathloss RS in joint TCI case
TRS configuration for cell with different PCI in the test case
· Configure a TRS for serving cell that is QCLed type-D with the SSB from cell with different PCI in the test
· Option 1: Introduce new TRS, TCI and SSB configuration for the cell with different PCI
· Option 2: No need to introduce a new TRS configuration or new TCI configuration
The rate of correct events for unified TCI state switching test case
· Option 1: Specify “The rate of correct events observed during repeated tests shall be at least [90]%” in the test case 
· Option 2: No need to specify “90%” threshold for the test case as there is few time variation in performing switching TCI
How to configure maintained PL-RS / NOT maintained PL-RS in the test case
· Proposal 1: If an original PL-RS is configured, it is a maintained PL-RS; If a new RS is configured as PL-RS, it is a “not maintained PL-RS”
· Proposal 2: Whether to maintain PL-RS is up to UE implementation. The value of delay in test requirement can be calculated based on the worst case.
· Proposal 3: Before sending the TCI switch command, UE is expected to measure on the active TCI list and maintain the PL-RS.
· Proposal 4: For non-maintain PL-RS, PL-RS is configured in TCI state and TCI state is unknown.

L1-RSRP measurement on Cells with different PCI
Agreement 
SSB configuration of L1-RSRP measurement in test case
· The same period for SSBs from serving cell and cell with different PCI, clarify which PCI the SSB is associated to in the test. 
· Sharing factor equals 2 is applied for 2 SSBs in FR2 test case.
AOA setup for tested FR2 cell in test case
· AoA setup of FR2 cell to be test in the test case is Setup 3
· One AoA is for FR2 serving cell, and another is for cell with different PCI
CP length configuration in the test case 
· Specify the CP length configuration in the test: Normal CP is used
· Clarify that timing offset between SSB of SC and SSB of CDP is within CP
Whether configure L1-RSRP on the serving cell in the test case
· Configure L1-RSRP measurement on both serving cell and cell with different PCI
· For test case, two cells are both configured for L1-RSRP, but we only test the cell with different PCI.

TRP specific BFD and LR
Agreement 
AOA setup in FR2 test
· Two AoAs are configured in the test, each of which is for one of two TRPs
BFD/CBD RS for TRP specific link recovery tests
· BFD-RS of two TRPs are overlapped, though SSB index may be different  
· SSB could be used as BFD-RS for PCell and PSCell in the test
· Configure SSB/CSI-RS for the test case as table below
	Resource set
	SSB based link recovery test
	CSI-RS based link recovery test

	BFD-RS set (q0,0)
	SSB#0
	CSI-RS#0

	CBD-RS set (q1,0)
	SSB#1
	CSI-RS#1

	BFD-RS set (q0,1)
	SSB#2
	CSI-RS#2

	CBD-RS set (q1,1)
	SSB#3
	CSI-RS#3

	RLM-RS set
	SSB#0, SSB#1, SSB#2, SSB#3
	CSI-RS#0, CSI-RS#1, CSI-RS#2, CSI-RS#3



Test procedures for TRP specific BFR test case
· Beam failure occurs on one BFD-RS resource set. SNR level of another TRP will always keep at high level
The time period of each procedure in the test case
· For TRP specific beam failure detection and link recovery test case, T2~T5 duration time may be extended due to scaling factor
· Take the table below as a starting point and further consider each value
	FR
	RS
	DRX
	T1(s)
	T2(s)
	T3(s)
	T4(s)
	T5(s)
	D1(s)

	FR2
	SSB
	Non-DRX
	[1]
	[2.61]
	[3.24]
	[0]
	[1.97]
	[1.93]

	FR2
	CSI-RS
	DRX
	[1]
	[10.81]
	[10.28]
	[0]
	[0.57]
	[0.53]


Beam recovery method configured in the test case
· Option 1: Test only one configuration for test cases
· For BFR on SPCells, CFRA based BFR is configured for all test cases
· For BFR on SCells, dedicated BFR resource is configured for all test cases
· Option 2: Follow the legacy configuration as Rel-16 test cases
· For BFR on SPCells, CFRA and CBRA based BFR is configured for different test cases
· For BFR on SCells, dedicated BFR resource is configured and not configured for different test cases
· Option 3: Other configurations are not precluded
BFD-RS configured for TRP specific BFR test case
· Since SSBs with different index are always non-overlapped according to the pre-defined SSB pattern within half-frame for intra-cell TRPs, SSBs as BFD-RS cannot be overlapped in the test case.
· Option 1: In the test case, if SSBs is configured as BFD-RS, they are not overlapped and the duration time will not be extended.
· Option 2: In the test case, if SSBs is configured as BFD-RS, they comes from cells with different PCI.
· Option 3: Other solution are not precluded.

2. Demodulation and CSI requirement 

The following Tdoc was approved in RAN4#104-e meeting
· WF on UE demodulation and CSI requirements for FeMIMO was approved in R4-2214397

WF on UE demodulation and CSI requirements for FeMIMO
Agreement
· Demodulation requirements for Multi-TRP enhancement
· Test Setup for PDCCH requirement for Enhancement on Multi-TRP
· Receiver Assumption for PDCCH requirement for multi-TRP repetition transmission
· Specify requirements without specific receiver assumption, additional margin will be included:
· Additional margin
· Option 1: [0.8] dB
· Option 2: [1] dB
· Other options not precluded 
· Aggregation Level
· AL=2
· Operating SNR condition for selection AL
· Apply SNR > -4 dB for operating SNR condition for selection AL
· SNR setting for each TRP
· No need to consider scaling factor for PDCCH Multi-TRP test case with FDM scheme. The SNRs for TRP #1 and TRP #2 are assumed to be balanced for the transmitted signal from each TRP, without considering TRP blocking for multi-TRP PDCCH enhancement
· Demodulation requirement for Enhancement for HST-SFN scenario
· Test Scope
· Whether to define PDSCH requirement with HST-SFN scheme B
· Introduce PDSCH requirement with HST-SFN scheme B with test applicability rule
· [If UE support HST-SFN scheme A and pass the test of HST SFN scheme A, it can skip the test of HST SFN scheme B]
· Modelling of TRP pre- compensation  
· Assume perfect modeling of TRP pre-compensation 
· Test Setup for PDSCH requirement for SFN scheme A with single carrier
· Maximum Doppler Shift
· Define PDSCH requirement with HST SFN scheme A with 870Hz Doppler shift for 15KHz SCS
· MCS and Rank 
· Further discuss and decide in next Ran4 meeting with following options 
· MCS 13 with Rank 2
· MCS 17 with Rank 2
· It’s encouraged companies can provide results for both options under FDD and TDD modes. 
· RAN4 will decide based on the alignment outcome among companies’ results and whether peak TP can be achieved or not.
· UE capability
· The PDSCH demodulation requirements for HST-SFN Scheme A should be applicable for UE capable of “23-6-1 SFN scheme A (scheme 1) for PDSCH and PDCCH”
· CSI reporting requirement for multi-TRP
· Test Setup of CSI reporting requirement for m-TRP transmission 
· Number of CSI-RS port
· 8 ports per TRP
· Beamforming Model
· Consider beam-steering model into the multi-TRP PMI reporting test set-up
· Use the step sizes specified in Table B.2.3.2.3A-1 with independent start value for each TRP.
· Gamma value
· [1.6] for 8 ports as baseline. The gamma value can be updated based on simulation results in next meeting.
· PMI reporting requirement for Rel-17 enhanced Type II PS codebook
· Test Scope
· Whether to define PMI requirement for Rel-17 FeTye II PS codebook
· RAN4 will not introduce requirement of Rel-17 FeType II PS CB in Rel-17 Timeframe
· RAN4 can further discuss detailed parameters in RAN4#104 for reference of future work. 

2.4.2	Remaining Open issues 
Performance Requirement
1. RRM Performance Requirement
· RAN4 complete most open issues and the CRs for performance requirements. Some remaining details for test cases drafting will be further discussed in next meeting.  
2. Demodulation and CSI requirement 
· FFS on SNR requirement of PDCCH requirement for Multi-TRP enhancement
· FFS on MCS and SNR requirement for PDSCH demodulation requirement for SFN scheme A
· FFS on requirement for PDSCH demodulation requirement for SFN scheme B 
· FFS on the gamma value for PMI requirement for single-DCI based on Multi-TRP scheme.

4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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