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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?
	No



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

Some remaining details were discussed and the following Tdocs were approved/Endorsed in RAN4#103-e:
· WF on FeMIMO maintenance was approved in R4-2211227
· LS on GP positioning between two UL SRS resource sets approved in R4-2211226
· Draft CR on clarification of PMPR in FR2 was endorsed in R4-2211192 (R16) and R4-2209379 (R17)

2. RRM Core Requirement Maintenance

Some remaining details were discussed and the following Tdocs were approved/Endorsed in RAN4#103-e:
· WF on FeMIMO RRM impact for unified TCI was approved in R4-2211203
· WF on FeMIMO RRM requirements for inter-cell beam management and TRP-specific link recovery was approved in R4-2211148
· CR on L1-RSRP measurement requirements for inter-cell BM in R17 was agreed in R4-2211114
· DraftCR on maintaining R17 TRP specific BFR requirements was agreed in R4-2211115
· CR on TRP specific CBD and BFR requirements was agreed in R4-2211116
· CR on measurement restriction and scheduling availability for inter cell L1-RSRP measurement was agreed in R4-2211188
· DraftCR on maintaining L1-RSRP measurement requirements for R17 inter-cell beam managements was agreed in R4-2211160
· CR on unified TCI in R17 feMIMO was agreed in R4-2211144
· CR on known condition of unified TCI for UL was agreed in R4-2208466

Performance Requirement
1. RRM Performance Requirement

The following Tdocs were approved/Endorsed in RAN4#103-e:
· WF on FeMIMO RRM performance requirements was approved in R4-2210617.
· Draft CR to TS38.133 Accuracy Requirement for R17 L1-SINR Measurement on NSC was endorsed in R4-2208277.

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

Unified TCI state switching
Agreement 
· No test case will be introduced for DCI-based unified TCI state switching
· MAC-CE-based unified TCI state switching test cases will be defined in FR2 EN-DC and NR SA operation mode.
· Define the MAC-CE based TCI state switching test cases:
· For serving cells, define the test cases for Joint TCI and UL TCI state
· For cells with different PCI, define the test case for DL TCI state 
· Configurations for TCI state switching test case
· Specify test cases for known TCI state only 
· For the known DL or Joint TCI test cases, the TCI is not in the active TCI list
· For the known UL TCI test cases, the PL-RS is not maintained.

L1-RSRP measurement on Cells with different PCI
Agreement 
· No new section for accuracy requirement of L1-RSRP Measurement on Cells with different PCI, revise the applicability rule of the current accuracy requirement to support the cells with different PCI.
· No need to introduce separated test cases for measurement accuracy.
· Scenarios for the test case of L1-RSRP measurement on Cells with different PCI
· Define test cases for 
· FR1 NR SA 
· FR1-FR2 CA operation where FR2 SCell is to be tested 
· For CA scenario, FR2 NR Cell is to be tested in the test cases.
· DRX configuration for the L1-RSRP measurement procedure test cases
· For each test case, UE is configured either with DRX or without DRX

TRP specific BFD and LR
Agreement 
· Define the TRP specific BFR and LR test case for both FR1 and FR2 and both EN-DC and NR SA.
· Scenarios and configurations for defining TRP specific BFD and LR test case
· RAN4 aims to agree a reasonable test case list to minimize test effort 
· The table below can be taking starting point of scenarios and configurations of the test for further discussion
	1
	EN-DC
	FR1
	PSCell
	SSB based
	Non-DRX

	2
	EN-DC
	FR2
	PSCell
	CSI-RS based
	DRX

	3
	EN-DC
	FR1
	SCell
	CSI-RS-based BFD and SSB-based LR
	Non-DRX

	4
	NR SA
	FR1
	PCell
	CSI-RS based
	DRX

	5
	NR SA
	FR2
	PCell
	SSB based
	Non-DRX

	6
	NR SA
	FR2
	SCell
	CSI-RS based
	DRX



· Other options not precluded
· DRX configuration for the TRP specific BFD and LR test cases
· For each test case, UE is configured either with DRX or without DRX

2. Demodulation and CSI requirement 

The following Tdocs were approved in RAN4#103-bis-e meeting
· WF on general and CSI requirement for Rel-17 FeMIMO was approved in R4-2210669
· WF on demodulation requirement for Enhancement on HST-SFN deployment was approved in R4-2210670
· WF on demodulation requirement for Enhancement on Multi-TRP was approved in R4-2210671

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

WF on demodulation requirement for Enhancement on Multi-TRP
Agreement
· Test Scope
· Introduce PDCCH requirements for multi-TRP repetition transmission
· Option 1: With UE soft-combining
· Option 2: without UE soft-combining
· RAN4 further evaluate the performance, the detailed UE processing pending on UE implementation and if companies’ results can be aligned, then no need to restrict/align UE receiver assumption i.e. how to combine/select PDCCH from different TRP
· Test setup for PDCCH requirement
· Aggregation level
· Option 1: AL=2
· Option 2: AL=4
· Decide aggregation level base on simulation results in next meeting.
· Operating SNR condition for selection AL
· Option 1: SNR > [-4] dB
· Other options are not precluded
· SNR setting for each TRP
· Option 1: Balance SNR (no blocking considered) 
· The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP
· Option 2: Blocked TRP testing
· Blocked TRP testing for Option 2 in Issue 1-1-1 (without UE soft-combining): Probability of blocking p=10% with X=10 dB blocking as a starting point 
· Other options are not precluded
· Time offset/Frequency offset for each TRP
· Same value as single-DCI PDSCH with FDM scheme as starting point
· 15KHz SCS: timing offset =-0.5us, frequency offset=200Hz
· 30KHz SCS: timing offset =-0.25us, frequency offset=300Hz

WF on demodulation requirement for Enhancement on HST-SFN deployment 
Agreement
· Test Scope
· Whether to define PDSCH requirement with HST-SFN scheme B
· Option 1: Introduced the PDSCH requirement with HST-SFN B under test applicability rule 
· FFS on the pre-compensation modeling  
· Option 2: Not to introduce the PDSCH requirement with HST-SFN B
· Further discuss the difference compared other transmission schemes from UE processing, deployment scenario and the receiver performance aspect and RAN4 will make decision on RA4#104-e meeting whether HST SFN scheme B test cases will be specified or not
· FFS on the pre-compensation modelling
· Test setup for PDSCH requirement for SFN scheme A with Single Carrier
· Maximum Doppler shift
· RAN4 will make final decision about the value of Maximum Doppler shift in RAN4#104-e meeting based on the simulation results, e.g. compare the required SNR to achieve 70% of peak rate with MCS17 (or MCS13) with rank 2.
· Option 1: 870Hz (baseline)
· Option 2: 972Hz
· Encourage interested companies provide the simulation results for both Options in RAN4#104-e meeting.
· MCS and Rank
· MCS17 rank 2 as the baseline. 
· RAN4 may consider MCS13 rank 2 according to the simulation results
· 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”

· Test setup for PDSCH requirement for SFN scheme B
· Modelling of TRP pre-compensation 
· Assume perfect modelling of TRP pre-compensation as baseline.
· Interested companies can evaluate the following model:
· The frequency shift  (Hz) from kth RRH is given by:
 for 
and
 for 
where


WF on CSI requirement for Rel-17 FeMIMO 
Agreement
· CSI reporting requirement for multi-TRP
· Test cases for CSI reporting enhancement for m-TRP transmission
· Only PMI requirement introduced for CSI reporting enhancement for m-TRP transmission with Single-DCI based scheme.
· MIMO correlation: XP high
· Test Metric: TP ratio between following PMI and Random PMI
· Test point: 90%
· Number of CSI-RS Ports 
· 8 ports per TRP as baseline
· Encourage interesting companies to provide simulation results for both 4 and 8 ports in RAN4#104-e meeting, and make the final decision in RAN4#104-e meeting

· PMI reporting requirement for Rel-17 enhanced type II PS codebook
· Further discuss test case design especially for BF modelling in BS side, RAN4 will not introduce requirements for Rel-17 FeType II PS codebook if RAN4 can’t identify proper test case set-up by end of Aug RAN4 meeting.
· BF Modelling 
· Wide beam W1 Modeling 
· Option 1a: MIMO fading channel as Rel-13 LTE Class B K=1 PMI test cases
· Option 2: LTE power scaling method similar as Rel-13 LTE Class B K>1 CRI test case
· Option 2a: fixed, i.e., non-phase rotating, beamformer based on LTE power scaling used to define the specific beamformers for CSI-RS and data
· Frequency selective precoding Wf Modeling
· Option 1: explicitly derived from chosen TDL model 
· Option 2: fixed Wf for each selected TDL channel model 
· Option 3: Not modeling
· FFS on TE implementation with Wf to UE under test operation  
· Option 1: specific implementation to UE under test operation 
· Option 2: transparent to UE under test operation
· Test set up 
· Option 1

[image: ]

· FFS on the TE implementation for W1 and Wf
· Option 1: hardcoded or algorithm defined on TE, and use the same W1 for all TDL models and test variants for FeType II PS CB performance and adjust the Wf per TDL model
· Option 2: Use the same method as type-I/II, i,e., gNB follow the PMI reported from UE. No specific algorithm in gNB/TE side
· FFS on the feasibility of TE implementation for W1 and Wf
· Test Metric
· Option 1: following PMI with random PMI 
· Option 2: Following FeType II CB over following eType II CB
· Option 3: Following FeType II CB PMI over Type 1 single panel random PMI  
· Encourage interesting companies including TE vendors bring more analysis about the test design especially for BF modelling in BS side and test feasibility in RAN4#104-e meeting. 


2.4.2	Remaining Open issues 
Performance Requirement
1. RRM Performance Requirement
· Work split and introduced RRM test case drafting in TS 38.133
2. Demodulation and CSI requirement 
· FFS to define PDSCH demodulation requirement for SFN scheme B
· FFS to define PMI requirement with FeType II port selection 
· FFS on detail test setup for PDCCH requirement for Multi-TRP enhancement 
· FFS on detail test setup for PDSCH demodulation requirement for SFN scheme A
· FFS on detail test setup for PMI requirement for single-DCI based on Multi-TRP scheme
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