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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This topic summary covers the contributions submitted under the following AI:
· 9.28.3	RRM core requirements
· 9.28.3.1	Maximum uplink timing difference for multi-DCI multi-TRP with two TAs (R1-2205593)
· 9.28.3.2	RRM requirements impacts
In addition, RRM parts in R4-2301929 (AI 9.28.1) are also included.
Topic #1: Workplan for RRM
Main technical topic overview. The structure can be done based on sub-agenda basis.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2301929
	Samsung
	RAN4 work plan for Rel-18 MIMO evolution WI is proposed:
	Meeting
	Target Plan

	RAN4#106 (Feb, ’23)
	· Agree overall work plan for core and performance part
· Discuss and identify potential impact on UE RF requirements 
· Discuss and identify potential impact on RRM core requirements 
· Rely LS to RAN1 if any conclusion reached (for R1-2205639 and R1-2205593)

	RAN4#106-Bis (Apr, ’23)
	UE RF
	· Initiate discussion on UE RF requirements of identified impact
· Continue to check other impact on UE RF requirement

	
	RRM Core
	· Discuss and identify which RRM requirements need to be developed to support MIMO evolution

	RAN4#107 (May, ’23)
	UE RF
	· Continue to discuss UE RF requirements of identified impact

	
	RRM Core
	· Further discussions on UE RRM requirements impact for MIMO evolution features
· Discuss the possible signalling impact (e.g. UE capabilities, network flag)

	RAN4#108 (Aug, ’23)
	UE RF
	· Continue to discuss and define UE RF requirements of identified impact

	
	RRM Core
	· Continue to discuss and decide the solution for the RRM enhancement
· Provide draft CR on TS38.133 for the RRM enhancement

	RAN4#108-Bis (Oct, ’23)
	UE RF
	· Continue to discuss and define UE RF requirements of identified impact
· Review draft CRs for endorsement if any

	
	RRM Core
	· Provide draft CR on TS38.133 for RRM core part, endorsed if possible.
· Discuss and decide test case lists and related parameters

	
	RRM Perf
	· Initial discussion on RRM performance part requirements impact

	
	Demod
	· Initial discussion on demod/CSI requirements, discuss and identify which demod/CSI requirements need to be extended

	RAN4#109 (Nov, ’23)
	UE RF
	· Agree RAN4 CR to finalize the RF core requirements

	
	RRM Core
	· Agree RAN4 CR to finalize the RRM core requirements

	
	RRM Perf
	· Further discussion on RRM performance part for MIMO evolution, provide draft CR on TS38.133 if any

	
	Demod
	· Further discussion on demod/CSI requirements, define scenario parameters in order to align simulation cases

	RAN4#110 (Feb, ’24)
	RRM perf 
	· Further discussion on RRM performance part for MIMO evolution, provide draft CR on TS38.133 if any

	
	Demod
	· Further discussion on demod/CSI requirements, provide initial simulation results to align results from companies, provide draft CR if any

	RAN4#110-bis (Apr, ’24)
	RRM perf
	· Provide draft CR on TS38.133 for RRM performance part, endorsed if possible.

	
	Demod
	· Provide simulation results and continue to discuss demod/CSI requirements, provide draft CR, endorsed if possible.

	RAN4#111 (May, ’24)
	RRM perf
	· Further work on the draft CRs and Agree RAN4 CR to finalize the RRM performance part

	
	Demod
	· Further work on the draft CRs and Agree RAN4 CR to finalize the demod/CSI part






Open issues summary
Sub-topic 1-1: Workplan for RRM
Sub-topic description: As the RAN4 discussion gets started, a draft workplan has been proposed by the rapporteur company. According to the chairman’s guidance, this summary will capture RRM part only.
Issue 1-1: Is the proposed workplan agreeable (for RRM part only)?
· Proposals
· Option 1: Yes
· Option 2: No, need modification (please share the concern and alternative)
· Recommended WF
· Yes, RRM part in R4-2301929 is agreeable.
Topic #2: Timing requirements when two TAs are introduced
[bookmark: OLE_LINK2]Main technical topic overview. The structure can be done based on sub-agenda basis. 
This topic covers the contributions submitted under AI 9.8.1 and some discussion in AI 9.8.2 for RRM impact related to timing requirements when two TAs are introduced.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300237
	Apple
	Proposal 1: in both FR1 and FR2, for both intra-cell and inter-cell multi-TRP, the MTTD between multiple TRPs can be assumed within a CP length as baseline.
Proposal 2: the following RRM requirements may be impacted by multi-TRP with two TAs:
· Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing.
· Clause 7.5: new MTTD requirements between two TAGs in the same serving cell needs to be introduced.
Proposal 3: RAN4 can do some study on TAG management for multi-TRP with 2 TAs.

	R4-2300238
	Apple
	[draft] LS on MTTD for multi-DCI multi-TRP with two TAs

	R4-2300252
	Apple
		Topic
	RRM Impact

	Two TA for multi-DCI
	RRM requirements for 2 TA


Observation #2: For two TA for multi-DCI RAN4 has dedicated AI for RRM.

	R4-2300529
	Nokia, Nokia Shanghai Bell
	Observation 1: It is still open in RAN1 whether the UE can derive second TA value from single TAC.
Observation 2: Each UL TCI state has an associated DL RS and each indicated UL TCI state has been measured and reported before activation and indication.
Proposal 1: The  UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission.
Observation 3: The MRTD is given by the addition of the TAE and the propagation delay difference.
Observation 4: In RAN4 #104-bis it was agreed that there will be no changes to TAE requirements due to the LS, and that MRTD/MTTD for multi-TRP with RTD>CP is based on the current inter-band CA TAE requirement, equal to 3 us.
Proposal 2: For UE not supporting RTD>CP, consider MRTD=CP.
Observation 5: The MTTD is given by the MRTD and a margin to account for the TA adjustment accuracy and transmit timing error.
Observation 6: In inter-band CA requirements, the margin between MRTD and MTTD requirements is defined as 1.6 μs in FR1 and 0.5 μs in FR2.
Proposal 3: RAN4 to define MTTD requirements for multi-DCI multi-TRP operation with 2 TAs, when the MRTD is within CP, considering the same margin used for existing MTTD requirements, i.e. margin of 1.6 μs in FR1 and 0.5 μs in FR2, on top of the values defined for MRTD.

	R4-2300908
	Xiaomi
	Proposal 1: Use the 1.6us for M1 and 0.5us for M2.
Observation 1: For Rel-17 Sidelink, the transient period is covered by scheduling restriction for two TA between NR and sidelink for concurrent operation.
Proposal 2:  Not to consider the transient period for MRTD and MTTD requirement.
Proposal 3: It is proposed to also introduce the scheduling restriction for the 2UL two TA switching cases.

	R4-2300909
	Xiaomi
	Observation 1: The two TAs for multi-DCI multi-TRP operation has been discussed with new MRTD and MTTD requirement.

	R4-2300917
	MediaTek Inc.
	[bookmark: _Ref127287163][bookmark: _Ref115355255]Proposal 1: For a UE not capable of supporting RTD > CP, the maximum transmission timing difference (MTTD) should be less than one CP, i.e. both M1 and M2 are zero.

	R4-2301005
	Samsung
	Proposal 1: For the components which contribute to M1 or M2, M1 or M2 should consider Te, TA adjustment accuracy, TA resolution error. M1 = 1.6us while M2 = 0.5us.
Proposal 2: Transient period between 2 UL signals shouldn’t be counted in MTTD. If multi-DCI uplink transmissions are TDM, the corresponding scheduling restriction can be introduced.
Proposal 3: Single reference timing is feasible.

	R4-2301006
	Samsung
	Proposal 7: RAN4 should specify MRTD/MTTD requirements for multi-DCI multi-TRP with two TAs.

	R4-2301708
	vivo
	Observation 1  The 2 TA enhancements for TDM based multi-DCI uplink transmission can be applicable to:
· FR1 UE
· FR2 UE, probably with the simultaneous different QCL-D Rx capability or not, but is only able to Tx from one panel.
Observation 2  In FR2 HST, one-shot large UL timing adjustment for HST UE was specified, and the UE is allowed with larger timing error for the first UL transmission after TCI switch when there is large RTD between 2 active DL TCIs, i.e. RTD > CP/4.
Observation 3  From RAN4 RRM perspective, for TDM based multi-DCI uplink transmission in one component carrier, considering the worst case, the minimal separation between the two UL transmissions associated with two TAs should not be less than the transient period specified in RF specs. Overlapping between UL transmission is not allowed.
Proposal  RAN4 to provide RAN1 with the following additional feedback for the LS
· For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, only TDM based multi-DCI uplink transmission with 2-TAs can be supported by the UE in one component carrier. 
· For TDM based multi-DCI uplink transmission with 2-TAs in one component carrier, considering the worst case, 
· If the Tx timing difference between two UL transmissions associated with different TAs meets the restriction that the minimal separation between the two UL transmissions at UE side is less than the transient period specified in RF specs, then TA adjustment accuracy can be ensured;
· Otherwise, RAN4 may need to relax the UE TA adjustment accuracy requirements.

	R4-2302017
	Huawei, HiSilicon
	Proposal 1: For UE not capable of supporting RTD>CP, the MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, where the implementation margin included in MTTD value is assumed as 1.6µsin FR1 and 0.5µs in FR2.
Proposal 2: For UE not capable of supporting RTD>CP, the performance degradation is expected for the first symbol of the first slot after the switching between two UL signals with different TAs, when the timing difference between the two UL signals exceeds the CP length of UL SCS for data.

	R4-2302018
	Huawei, HiSilicon
	Proposal 6: For multi-DCI based multi-TRP with two TA, RAN4 need to study how to select the DL reference timing for each TAG on a CC and RAN1’s inputs on TAG association are needed.
Proposal 7: For multi-DCI based multi-TRP with two TA, RAN4 need to study the following two aspects:
· Whether or when partially overlapped UL transmissions with different TAs is allowed.
· How to handle overlapping part between two UL transmissions associated with two TAs if not allowed.

	R4-2302663
	Ericsson
	Proposal 1:  For dual reference timing, M1 is 1.6µs and M2 is 0.5µs.
Proposal 2:  RAN4 should discuss whether single reference timing shall be considered or not and if it is considered, M1 and M2 should be further studied.

	R4-2302664
	Ericsson
	Proposal 4:  RAN4 develop MRTD for baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length and for optional UE capability when difference is bigger than CP. 
Proposal 5:  Capture agreement for MTTD values for a UE capable of supporting Receive Time Difference (RTD) > CP and develop MTTD for a UE not capable of supporting RTD > CP. 	



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Timing requirements when two TAs are introduced
[Background]: RAN1 sent LS (R1-2205593) to RAN4 in RAN1#109 meeting. In RAN4#104-bis-e meeting, the reply LS (R4-2217279) is approved and sent to RAN1. 
In the reply LS:
	RAN4 thanks RAN1 for the LS on maximum uplink timing difference between the two TAs for multi-DCI multi-TRP with two TAs. After RAN4 further discussion, following values are agreed as MTTD values.
For a UE capable of supporting Receive Time Difference (RTD) > CP, MRTD/MTTD value for FR1 is 33/34.6 µs and MRTD/MTTD value for FR2 is 8/8.5 µs.
For a UE not capable of supporting RTD>CP, MTTD is within (CP + M1 µs) for FR1 and MTTD is within (CP + M2 µs) for FR2. Where M1 and M2 are FFS in RAN4.



Issue 1-1-1: In general, whether to define new MTTD/MRTD requirements?
· Proposals
· Option 1: Specify new MTTD/MRTD requirements for multi-DCI multi-TRP operation with 2 TAs (Apple, Nokia, Xiaomi, MediaTek, Samsung, Ericsson)
· Option 2: No
· Recommended WF
· Specify new MTTD/MRTD requirements for multi-DCI multi-TRP operation with 2 TAs, capture all the agreements related.

Issue 1-1-2: How to specify new MRTD requirements for UE not supporting RTD>CP?
· Proposals
· P1: For UE not supporting RTD>CP, consider MRTD=CP. (Nokia)
· P2: RAN4 develop MRTD for baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length and for optional UE capability when difference is bigger than CP (Ericsson)
· P3: Implication in other companies’ contributions, MRTD = CP
· Recommended WF
· For UE not supporting RTD>CP MRTD = CP

Issue 1-1-3: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Proposals
· Option 1: M1=M2=0 (Apple, MediaTek)
· Option 1a: in both FR1 and FR2, for both intra-cell and inter-cell multi-TRP, the MTTD between multiple TRPs can be assumed within a CP length as baseline. (Apple)
· Option 2: The MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, e.g. M1=1.6us and M2=0.5 us. (Nokia, Xiaomi, Samsung, Huawei, Ericsson)
· Recommended WF
· TBA

Issue 1-1-4: Whether to allow simultaneous UL transmission on multiple TX panels for multi-TRP with 2 TAs?
· Proposals
· Option 1: For FR2 UEs, only able to TX from one panel at a time. (vivo)
· Recommended WF
· TBA

Issue 1-1-5: Reference timing
· Proposals
· P1: Clause 7.1: some clarification may be needed in the Introduction section regarding reference for UL Tx timing (Apple)
· P2: The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. (Nokia)
· P3: Single reference timing is feasible. (Samsung)
· P4: RAN4 need to study how to select the DL reference timing for each TAG on a CC and RAN1’s inputs on TAG association are needed. (Huawei)
· P5: RAN4 should discuss whether single reference timing shall be considered or not and if it is considered. (Ericsson)
· P6: FFS, more RAN1 inputs are needed.
· Recommended WF
· TBA

Issue 1-1-6: For multi-DCI multi-TRP with two TAs, whether to consider the case of two UL transmissions associated with two TAs are partially overlapped?
· Proposals
· Option 1: RAN4 need to study the following two aspects: (Huawei)
· Whether or when partially overlapped UL transmissions with different TAs is allowed.
· How to handle overlapping part between two UL transmissions associated with two TAs if not allowed.
· Option 2: From RAN4 RRM perspective, for TDM based multi-DCI uplink transmission in one component carrier, considering the worst case, the minimal separation between the two UL transmissions associated with two TAs should not be less than the transient period specified in RF specs. Overlapping between UL transmission is not allowed. (vivo) 
· Recommended WF
· TBA

Issue 1-1-7: Whether to consider transient period between 2 UL signals with 2 different TAs for MRTD and MTTD requirements?
· Proposals
· Option 1: Not to consider the transient period for MRTD and MTTD requirement. (Xiaomi, Samsung, Huawei)
· Option 1a: There is no need to define the transient period for uplink timing adjustment operation. For UE not capable of supporting RTD>CP, the performance degradation is expected for the first symbol of the first slot after the switching between two UL signals with different TAs, when the timing difference between the two UL signals exceeds the CP length of UL SCS for data. (Huawei)
· Recommended WF
· TBA

Issue 1-1-8: Whether scheduling restriction should be considered for multi-DCI uplink transmissions in TDM manner?
· Proposals
· Option 1: Yes, specify scheduling restriction. (Xiaomi, Samsung)
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-9: Whether to study on TAG management for multi-TRP with 2 TAs?
· Proposals
· Option 1: RAN4 needs to do further study on TAG management for multi-TRP with 2 TAs. (Apple)
· Recommended WF
· TBA

Issue 1-1-10: Whether to relax the UE TA adjustment accuracy requirements?
· Proposals
· Option 1 (vivo)
· For TDM based multi-DCI uplink transmission with 2-TAs in one component carrier, considering the worst case, 
· If the Tx timing difference between two UL transmissions associated with different TAs meets the restriction that the minimal separation between the two UL transmissions at UE side is less than the transient period specified in RF specs, then TA adjustment accuracy can be ensured; 
· Otherwise, RAN4 may need to relax the UE TA adjustment accuracy requirements. 
· Recommended WF
· TBA
Sub-topic 1-2: Reply LS
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-2-1: Do you agree to send RAN1 LS with the following contents?
	To capture the agreements of Issue 1-1-3


· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-2-2: Do you agree to send RAN1 LS with the following contents?
	RAN4 to provide RAN1 with the following additional feedback for the LS
•	For FR1 UE, or for FR2 UE which is only able to Tx from one panel at a time, only TDM based multi-DCI uplink transmission with 2-TAs can be supported by the UE in one component carrier. 
•	For TDM based multi-DCI uplink transmission with 2-TAs in one component carrier, considering the worst case, 
	If the Tx timing difference between two UL transmissions associated with different TAs meets the restriction that the minimal separation between the two UL transmissions at UE side is less than the transient period specified in RF specs, then TA adjustment accuracy can be ensured;
	Otherwise, RAN4 may need to relax the UE TA adjustment accuracy requirements.


· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: FFS
· Recommended WF
· TBA

Topic #3: RRM impact except timing requirements related to two TAs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300252
	Apple
		Topic
	RRM Impact

	Multi-TRP Enhancement

	Unified TCI Framework
	Requirements for unified TCI for multi-TRP transmission

	Two TA for multi-DCI
	RRM requirements for 2 TA

	CSI Enhancement

	CSI Enhancement
	No RRM impact identified

	Reference Signal Enhancement

	Increased number of orthogonal DMRS ports
	No RRM impact identified

	SRS enhancement
	No RRM impact identified

	Enhanced Uplink Transmission

	UL precoding indication for multi-panel transmission
	No RRM impact identified

	SRI/TPMI enhancement
	No RRM impact identified


Observation #1: The unified TCI framework extension for multi-TRP could have potential RRM impact. 
Proposal #1: RAN4 discuss impact to RRM requirements with extension of unified TCI framework to multi-TRP 
Observation #3: The CSI enhancements in Rel-18 are not expected to have impact to RRM requirements. 
Observation #4: No RRM impact is identified for reference signal enhancement in R18.
Observation #5: The enhanced uplink transmission is not expected to have RRM impact.

	R4-2300469
	Intel Corporation
	Proposal 1: Rel-17 TCI state list update delay can apply for MAC CE based TCI states activation for PDSCH in both sDCI and mDCI scenario if single panel scheme is used.
Proposal 2: Rel-17 Unified TCI state list update delay can apply for intra-cell mTRP in both sDCI and mDCI scenario if single panel scheme is used.
Observation 1: In multi-RX panel WI, there are some similar discussions for simultaneous reception based on Rel-15/16 TCI framework.
Proposal 3: Suggest to discuss Unified TCI states based simultaneous reception in Rel-19.
Proposal 4: DCI based TCI state switch requirement may be updated depends on RAN1 progress.
Proposal 5: For single-panel based scheme, Rel-17 UL TCI state list update delay can apply for MAC CE based TCI states activation in both sDCI and mDCI scenario.
Proposal 6: Suggest to discuss multi-TX panel related requirement in future release. 
Proposal 7: RAN4 to further discuss whether update for common TCI state update for CA is needed depends on RAN1 progress.
Proposal 8: RAN4 needs to discuss whether to support 8 Rx scenario and the possible impact to legacy requirement due to enhancement.

	R4-2300530
	Nokia, Nokia Shanghai Bell
	Observation 1: Rel-17 Unified TCI framework targeted single TRP operation.
Observation 2: Rel-17 also supported mTRP operations (m-DCI and s-DCI) with PUCCH & PUSCH repetitions with beam diversity though this was outside of Unified TCI framework. Furthermore, multi-TRP operation for UL was only supported with TDM patterns.
Observation 4: m-TRP with s-DCI requires extension of the numbers of codepoints for indication of the TCI state i.e. enabling 2 indicated TCI states from the same list of active TCI states (open in RAN1).
Observation 5: m-TRP with m-DCI is equivalent to parallel Rel-17 mechanism per TRP.
Observation 6: s-DCI may be scheduled for either joint or separate TCI configurations.
Observation 7: m-DCI may be scheduled for either joint or separate TCI configurations.
Proposal 1: RAN4 to define requirements for both single-DCI and multi-DCI scenarios in MIMO_evo Rel-18 with support of both cases of joint or separate frameworks.
Proposal 2: Discuss whether different requirements are needed for s-DCI operation and m-DCI operation in each joint or separate TCI frameworks, as shown in the 4 cases below:
[image: ] [image: ]
Observation 8: With 2 indicated UL TCI states, the UE needs to track DL RS from both UL TCI states for time tracking and both DL RS for beam alignment (for power control and spatial filter).
Observation 9: In separate TCI configuration, the UE is required to track DL RS associated to each activated TCI state (i.e. UL and DL TCI). DL RS tracking per indicated UL TCI is the baseline operation.
Proposal 3: For MIMO operation on 2 indicated TCI states with different QCL-type D RS sources, the IBM framework could be applied to ensure beam and timing tracking.

	R4-2300909
	Xiaomi
	Proposal 1: CSI-RS based time-domain channel property measurement might introduce a new measurement procedure and corresponding requirement is needed.
Proposal 2: The interruptions at NR SRS antenna port switching for 8TX and considering the inter-TRP cross-SRS needs to be discussed.
Proposal 3: The unified TCI state switching  requirement will be impacted to extent the multi-TRP case and the STxMP feature.

	R4-2300918
	MediaTek Inc.
	Proposal 1: RAN4 to define the delay requirement of unified TCI state switch in mTRP operation in R18 MIMO.
Proposal 2: RAN4 to further study the RRM requirement impact of SRS enhancement in R18 MIMO (e.g. interruption requirement of SRS antenna port switching).

	R4-2301006
	Samsung
	Observation 1: CSI enhancement in RAN1 focuses on: 1) Type-II codebook refinement 2) TRS-based TDCP reporting.
Proposal 1: No impact to RRM requirements for Type-II codebook refinement. 
Proposal 2: No impact to RRM requirements for TRS-based TDCP reporting.
Observation 2: RAN4 has specified TCI switching delay for serving cell and a cell with the additional PCI in Rel-17.
Observation 3: In Rel-18 MIMO evolution for downlink and uplink, RAN1 consider all the intra and inter-cell MTRP schemes specified in Rel-16 and Rel-17.
Observation 4: The unified TCI frame work can be for S-DCI based MTRP and M-DCI based MTRP.
Proposal 3: RAN4 to discuss and specify the RRM active TCI state switching delay requirements for unified TCI frame for S-DCI based MTRP and M-DCI based MTRP. 
Proposal 4: RAN4 should discuss the assumption of MTRP for intra-cell and inter-cell. such as: whether the condition in Rel-17 can be reused.
Proposal 5: RAN4 can use section 8.18 of TRP specific link recovery procedure as start point to specify the MTRP TRP specific BFR requirements. There might be differences for S-DCI based MTRP and M-DCI based MTRP. To specify detailed MTRP TRP specific BFR requirements, further RAN1 progress is needed. 
Observation 5: The MTRP TRP specific BFR requirements may be affected by whether UE can support DL simultaneous reception. RAN4 needs to discuss about the assumption. 
Proposal 6: RAN4 to discuss and specify the MTRP specific BFR when UE cannot support DL simultaneous reception. Deprioritize the discussion on whether can support DL simultaneous reception and related RRM core requirements.
Proposal 8: No impact to RRM core requirements for increased number of orthogonal DMRS ports.
Proposal 9: RAN4 to discuss whether any enhancement for interruption at SRS antenna port switching is needed or not. Need further RAN1 conclusion.
Proposal 10: No impact to RRM requirements for SRI/TPMI enhancement for enabling 8 TX UL transmission. 
Proposal 11: FFS on whether to specify the RRM requirements for maximum timing difference for multi-panel transmission.
Proposal 12:
In summary, the potential RRM impact is as below:
	Topic
	Sub-topic
	RRM impact

	Multi-TRP enhancement
	Unified TCI framework extension for multi-TRP
	YES

	
	Two TAs for multi-DCI
	YES

	CSI enhancement
	-

	Reference signal enhancement
	Increased number of orthogonal DMRS ports
	-

	
	SRS enhancement targeting TDD CJT and 8 TX operation
	FFS

	Enhanced uplink transmission
	UL precoding indication for multi-panel transmission
	FFS

	
	SRI/TPMI enhancement for enabling 8 TX UL transmission
	-




	R4-2302018
	Huawei, HiSilicon
	Observation 1: TCI switching based on Rel-15/16 TCI for FR2 DL in mTRP is under discussion in Rel-18 multi-Rx chain.
Observation 2: Unified TCI extension to mTRP for FR2 DL shall be discussed when the framework of FR2 multi-panel UL is clear with more inputs of RAN1 design.
Proposal 1: RAN4 to discuss the Unified TCI extension to mTRP in FR2 with more conclusions of Rel-18 Multi-Rx and UL multi-panel in Rel-18 MIMO.
Observation 3: For sDCI PDCCH, additional RRC indication shall be considered for TCI switching.
Observation 4: For mDCI PDCCH, the TCI mapping and indication are confined within the same coresePoolIndex value.
Observation 5: For sDCI PDSCH, a new indicator in DCI is introduced to inform UE to use one or both of indicated TCI states for a particular PDSCH.
Observation 6: For mDCI PDSCH, the TCI mapping and indication are confined within the same coresePoolIndex value.
Proposal 2: It is suggested to clarify the scope of RRM impacts of unified TCI extension to mTRP considering at least following factors:
· sDCI and mDCI
· intra-cell and inter-cell
· Repetition and SFN
Proposal 3: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.
Proposal 4: The enhancement on simultaneous UL transmission with multi-panel need to be studied based on the enhancement on simultaneous DL receptions with multi-panel.
Proposal 5: The group based L1-RSRP measurements is considered to be configured for supporting simultaneous UL transmission with multi-panel.

	R4-2302664
	Ericsson
	Observation 1:	RAN4 RRM do not specify requirements for CSI measurements and TDCP falls in CSI framework.
Observation 2:	DMRS do not have impact on RRM requirements.
Observation 3:	enhancements of CSI acquisition for Coherent-JT may not have RRM requirements impact.
Observation 4:	enhancements of objective 5 may not have RRM requirements impact.
Observation 5:	enhancements of objective 6 may not have RRM requirements impact.

Proposal 1: 	RAN4 to revisit objective 1 after further RAN1 progress.   
Proposal 2: 	  RAN4 to study the requirements for single and multiple DCI schemes for unified TCI state switching for multiple TRPs.
[bookmark: OLE_LINK3]Proposal 3: 	RAN4 to study if multi-RX WI TCI state switching requirements can be reused here.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: Unified TCI Framework extended to M-TRP
Issue 3-1-1: In general, do you agree RRM requirements are impacted by extension of unified TCI framework to M-TRP?
· Proposals
· P1: RAN4 discuss impact to RRM requirements with extension of unified TCI framework to multi-TRP (Apple)
· P2: Yes (Intel)
· P3: RAN4 to define requirements for both single-DCI and multi-DCI scenarios in MIMO_evo Rel-18 with support of both cases of joint or separate frameworks. (Nokia)
· P4: The unified TCI state switching requirement will be impacted to extent the multi-TRP case and the STxMP feature (Xiaomi)
· P5: RAN4 to define the delay requirement of unified TCI state switch in mTRP operation in R18 MIMO. (MediaTek)
· P6: RAN4 to discuss and specify the RRM active TCI state switching delay requirements for unified TCI frame for S-DCI based MTRP and M-DCI based MTRP (Samsung)
· P7: RAN4 to discuss the Unified TCI extension to mTRP in FR2 with more conclusions of Rel-18 Multi-Rx and UL multi-panel in Rel-18 MIMO. (Huawei)
· P8: RAN4 to study the requirements for single and multiple DCI schemes for unified TCI state switching for multiple TRPs. (Ericsson)
· Recommended WF
· Agree on the general principle: There will be RRM impact by extension of unified TCI framework to M-TRP. 

[Moderator’s view] Before the detailed discussion, it’s better to achieve some alignments of the scope of scenarios. 
Issue 3-1-2: For extension of Rel-17 unified TCI framework, whether to support sDCI and mDCI?
· Proposals
· P1: Rel-17 Unified TCI state list update delay can apply for MAC CE based TCI states activation for PDSCH in both sDCI and mDCI scenario if single panel scheme is used. (Intel)
· [bookmark: _Toc127545743]P2: RAN4 to define requirements for both single-DCI and multi-DCI scenarios in MIMO_evo Rel-18 with support of both cases of joint or separate frameworks. (Nokia)
· [bookmark: _Toc127545744]P3: Discuss whether different requirements are needed for s-DCI operation and m-DCI operation in each joint or separate TCI frameworks, as shown in the 4 cases (Nokia)
· P4: RAN4 to discuss and specify the RRM active TCI state switching delay requirements for unified TCI frame for S-DCI based MTRP and M-DCI based MTRP. (Samsung)
· P5: It is suggested to clarify the scope of RRM impacts of unified TCI extension to mTRP considering at least following factors: (Huawei)
· sDCI and mDCI
· P6: RAN4 to study the requirements for single and multiple DCI schemes for unified TCI state switching for multiple TRPs. (Ericsson)
· Recommended WF
· Both sDCI and mDCI based MTRP should be considered for extension of Rel-17 unified TCI framework for multi-TRP

Issue 3-1-3: For extension of Rel-17 unified TCI framework, whether to support intra-cell mTRP and inter-cell mTRP scenarios?
· Proposals
· P1: Rel-17 Unified TCI state list update delay can apply for intra-cell mTRP in both sDCI and mDCI scenario if single panel scheme is used. (Intel)
· P2: RAN4 should discuss the assumption of MTRP for intra-cell and inter-cell. such as: whether the condition in Rel-17 can be reused. (Samsung)
· P3: It is suggested to clarify the scope of RRM impacts of unified TCI extension to mTRP considering at least following factors: (Huawei)
· intra-cell and inter-cell

· Recommended WF
· To be discussed:
· Option 1: intra-cell only
· Option 2: both intra-cell and inter-cell

Issue 3-1-4: For extension of Rel-17 unified TCI framework, whether to support simultaneous reception in mTRP?
· Proposals
· P1: No, suggest to discuss Unified TCI states based simultaneous reception in Rel-19. (Intel)
· P2: RAN4 to discuss the Unified TCI extension to mTRP in FR2 with more conclusions of Rel-18 Multi-Rx and UL multi-panel in Rel-18 MIMO. (Huawei)
· P3: Deprioritize the discussion on whether can support DL simultaneous reception and related RRM core requirements. (Samsung)
· P4: RAN4 to study if multi-RX WI TCI state switching requirements can be reused here. (Ericsson)
· Recommended WF
· To be discussed:
· Option 1: not consider simultaneous reception in mTRP in Rel-18
· Option 2: Consider simultaneous reception in mTRP in Rel-18, FFS on how to do the extension

Issue 3-1-5: For extension of Rel-17 unified TCI framework, whether to consider repetition and SFN for RRM impacts?
· Proposals
· P1: It is suggested to clarify the scope of RRM impacts of unified TCI extension to mTRP considering at least following factors: (Huawei)
· Repetition and SFN
· Recommended WF
· TBA

Issue 3-1-6-a: If multi-Rx is not supported, whether to use common requirements or separate requirements to support sDCI or mDCI?
· Proposals
· P1: Common requirements for both sDCI and mDCI scenarios
· Rel-17 Unified TCI state list update delay can apply for MAC CE based TCI states activation for PDSCH in both sDCI and mDCI scenario if single panel scheme is used. (Intel)
· P2: Discuss whether different requirements are needed for s-DCI operation and m-DCI operation in each joint or separate TCI frameworks, as shown in the 4 cases (Nokia)
· Recommended WF
· TBA

Issue 3-1-6-b: If multi-Rx is supported, whether to use common requirements or separate requirements to support sDCI or mDCI?
· Proposals
· Option 1: Common requirements for both sDCI and mDCI scenarios
· Option 2: Different requirements for sDCI and mDCI scenarios
· Recommended WF
· TBA. It’s better to discuss it after the consensus on Issue 3-1-4

Issue 3-1-7: Whether to use common requirements or separate requirements for joint or separate TCI framework?
· Proposals
· Option 1: Discuss whether different requirements are needed for s-DCI operation and m-DCI operation in each joint or separate TCI frameworks, as shown in the 4 cases (Nokia)
· Recommended WF
· TBA. 

Issue 3-1-8: How to specify DCI based TCI state switch requirements?
· Proposals
· Option 1: FFS. (Intel)
· Option 1a: DCI based TCI state switch requirement may be updated depends on RAN1 progress. (Intel)
· Recommended WF
· TBA

Issue 3-1-9: How to specify MAC CE TCI activation for uplink?
· Proposals
· P1: For single-panel based scheme, Rel-17 UL TCI state list update delay can apply for MAC CE based TCI states activation in both sDCI and mDCI scenario. (Intel)
· P2: The unified TCI state switching requirement will be impacted to extent the multi-TRP case and the STxMP feature. (Xiaomi)
· Recommended WF
· TBA. It’s better to discuss the detailed requirements after the consensus on Issue 3-4-3

Issue 3-1-10: Whether update for common TCI state update for CA is needed?
· Proposals
· Option 1: RAN4 to further discuss whether update for common TCI state update for CA is needed depends on RAN1 progress. (Intel)
· Recommended WF
· TBA.

Issue 3-1-11: IBM for CA
· Proposals
· [bookmark: _Toc127216155][bookmark: _Toc127545747]Option 1: For MIMO operation on 2 indicated TCI states with different QCL-type D RS sources, the IBM framework could be applied to ensure beam and timing tracking. (Nokia)
· Recommended WF
· TBA

Issue 3-1-12: Whether to enhance TRP-specific BFR requirements?
· Proposals
· P1: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension. (Huawei)
· P2: RAN4 can use section 8.18 of TRP specific link recovery procedure as start point to specify the MTRP TRP specific BFR requirements. There might be differences for S-DCI based MTRP and M-DCI based MTRP. To specify detailed MTRP TRP specific BFR requirements, further RAN1 progress is needed. (Samsung)
· P3: RAN4 to discuss and specify the MTRP specific BFR when UE cannot support DL simultaneous reception. Deprioritize the discussion on whether can support DL simultaneous reception and related RRM core requirements. (Samsung)
· Recommended WF
· TBA

Sub-topic 3-2: CSI Enhancement
[Background]:
In WID, objective 1 is as:
	1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking



Issue 3-2-1: Do you agree RRM requirements are impacted by objective 1 in WID?
· Proposals
· Option 1: FFS
· Option 1a: RAN4 to revisit objective 1 after further RAN1 progress. (Ericsson)
· Option 2: Yes 
· Option 2a: CSI-RS based time-domain channel property measurement might introduce a new measurement procedure and corresponding requirement is needed. (Xiaomi)
· Option 3: No RRM impact. (Apple, Samsung)
· Option 3a: The CSI enhancements in Rel-18 are not expected to have impact to RRM requirements. (Apple)
· Option 3a: No impact to RRM requirements for Type-II codebook refinement. No impact to RRM requirements for TRS-based TDCP reporting. (Samsung)
· Recommended WF
· TBA

Issue 3-2-1: Do you agree RRM requirements are impacted by enhancements of CSI acquisition for C-JT?
· Proposals
· Option 1: Yes
· Option 2: No RRM impact. (Apple, Ericsson)
· Recommended WF
· Agree Option 2.

Sub-topic 3-3: Reference Signal Enhancement
Issue 3-3-1: Do you agree RRM requirements are impacted by increased number of orthogonal DMRS ports?
· Proposals
· Option 1: Yes
· Option 2: No RRM impact. (Apple, Samsung, Ericsson)
· Recommended WF
· Agree option 2. No RRM impact by increased number of orthogonal DMRS ports.

Issue 3-3-2: Do you agree RRM requirements are impacted by SRS enhancement?
· Proposals
· Option 1: FFS
· Option 1a: RAN4 needs to discuss whether to support 8 Rx scenario and the possible impact to legacy requirement due to enhancement (Intel)
· Option 1b: The interruptions at NR SRS antenna port switching for 8TX and considering the inter-TRP cross-SRS needs to be discussed. (Xiaomi)
· Option 1c: RAN4 to further study the RRM requirement impact of SRS enhancement in R18 MIMO (e.g. interruption requirement of SRS antenna port switching). (MediaTek)
· Option 1d: RAN4 to discuss whether any enhancement for interruption at SRS antenna port switching is needed or not. Need further RAN1 conclusion. (Samsung)
· Option 2: No RRM impact. (Apple, Ericsson)
· Recommended WF
· TBA:
· Option 1: RAN4 should further discuss on the RRM requirement impact of SRS enhancement such as interruption at SRS antenna port switching
· Option 2: No RRM impact

Sub-topic 3-4: Enhanced Uplink Transmission
Issue 3-4-1: How to consider RRM requirements by simultaneous UL transmission with multi-panels?
· Proposals
· P1: The enhancement on simultaneous UL transmission with multi-panel need to be studied based on the enhancement on simultaneous DL receptions with multi-panel. (Huawei)
· P2: Suggest to discuss multi-TX panel related requirement in future release. (Intel)
· P3: The unified TCI state switching requirement will be impacted to extent the multi-TRP case and the STxMP feature. (Xiaomi)
· P4: FFS on whether to specify the RRM requirements for maximum timing difference for multi-panel transmission. (Samsung)
· P5: No RRM impact. (Apple, Ericsson)
· Recommended WF
· TBA

Issue 3-4-2: Do you agree RRM requirements are impacted by UL precoding indication for multi-panel transmission?
· Proposals
· Option 1: FFS (Samsung)
· Option 2: No RRM impact. (Apple, Ericsson)
· Recommended WF
· TBA

Issue 3-4-3: Do you agree RRM requirements are impacted by SRI/TPMI enhancement?
· Proposals
· Option 1: Yes
· Option 2: No RRM impact. (Apple, Samsung, Ericsson)
· Recommended WF
· Agree option 2.

Issue 3-4-4: Whether to considered group based L1-RSRP for supporting simultaneous UL transmission with multi-panel?
· Proposals
· Option 1: The group based L1-RSRP measurements is considered to be configured for supporting simultaneous UL transmission with multi-panel. (Huawei)
· Recommended WF
· TBA
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