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0. Introduction
The WF covers the contributions submitted under the following AIs
· 9.28.3	RRM core requirements	[NR_MIMO_evo_DL_UL-Core]
· 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
1. Topic #1 Agreements in GTW
Issue 1-1: Is the proposed workplan agreeable (for RRM part only)?
Agreement:
· Conclusion: RRM work plan in R4-2301929 is endorsed

RRM impact except timing requirements related to two Tas
Agreements
· RRM requirements impacts
· Objective 1 (CSI reporting enhancements)
· No RRM impact from Rel-16/17 Type-II codebook refinement objective
· FFS whether “UE reporting of time-domain channel properties” has impact on RRM requirements
· Objective 2 (Unified TCI framework)
· Further study and if needed specify extension of unified TCI framework RRM requirements to M-TRP.
· Objective 3 (DMRS Enhancement)
· No RRM requirements impact
· Objective 4 (enhancements of CSI acquisition for C-JT)
· No RRM requirements impact
· Objective 5
· SRI/TPMI enhancements: No RRM requirements impact
· SRS enhancements: RRM impacts are FFS
· Objective 6
· UL precoding indication: RRM impacts are FFS
2. Topic#2 Timing requirements when two TAs are introduced
Issue 1-1-1: In general, whether to define new MTTD/MRTD requirements?
Agreement: 
· 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?
Agreement: 
· 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, vivo)
· 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, Qualcomm)

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)

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.

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) 

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)

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

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)

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. 
3. Topic #3 RRM impact except timing requirements related to two TAs
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?
Agreement: 
· Further study and if needed specify extension of unified TCI framework RRM requirements to M-TRP.

Issue 3-1-2: For extension of Rel-17 unified TCI framework, whether to support sDCI and mDCI?
Way forward:
· FFS: Both sDCI and mDCI based MTRP are 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
· 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
· 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

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)

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

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)

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)

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)

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)

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)

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)
Sub-topic 3-2 CSI Enhancement
Issue 3-2-1: Do you agree RRM requirements are impacted by objective 1 in WID?
Agreement: 
· No RRM impact from Rel-16/17 Type-II codebook refinement objective
· FFS whether “UE reporting of time-domain channel properties” has impact on RRM requirements

Issue 3-2-2: Do you agree RRM requirements are impacted by enhancements of CSI acquisition for C-JT?
Agreement: 
· No RRM requirements impact

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?
[bookmark: OLE_LINK1]Agreement: 
· No RRM requirements impact

Issue 3-3-2: Do you agree RRM requirements are impacted by SRS enhancement?
Agreement: 
· SRS enhancements: RRM impacts are FFS

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)

Issue 3-4-2: Do you agree RRM requirements are impacted by UL precoding indication for multi-panel transmission?
Agreement: 
· UL precoding indication: RRM impacts are FFS

Issue 3-4-3: Do you agree RRM requirements are impacted by SRI/TPMI enhancement?
Agreement: 
· SRI/TPMI enhancements: No RRM requirements impact

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)
