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1. Introduction 
In RAN4#106 RRM impacts for R18 MIMO evolution were discussed and way forward [1] was agreed.  In this contribution we present our views on RRM requirements for mTRP extension to unified TCI framework.   
2. Discussion
Unified TCI
In [1] the following was agreed for RRM impact to unified TCI framework extension to mTRP:

	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.




In Rel-18 RAN1 is extending the unified TCI framework to multi-TRP. Both sDCI and mDCI transmission schemes are explicitly considered since different DL and UL signals would need different handling unified TCI framework. Based on RAN1 agreements so far, it is not clear hether there is impact to RAN4 requirements or if any enhancement is needed for unified TCI framework extension to mTRP.
Observation #1: From RAN1 agreements so far it is not clear that there is impact to RAN4 requirements with mTRP extension to unified TCI framework.
RAN1 has sent a LS to RAN4 on agreements in RAN1 related to MIMO evolution and potential impacts to RAN2/ RAN4 [2]. For unified TCI extension RAN1 has identified no potential impact to RAN4. 
Observation #2: RAN1 has not identified potential impact to RAN4 with extension to unified TCI framework to mTRP based on RAN1 agreements up to RAN1#112.
RAN4 should continue to monitor RAN1 progress for mTRP extension to unified TCI and further discuss if any impact to RRM requirements is identified. 
Proposal #1: RAN4 monitor progress in RAN1 on mTRP extension to unified TCI framework and discuss if any impacts to RRM requirements are identified. 
In [1] several open issues related to unified TCI framework extension to mTRP were captured. We present our views on the open issues below.

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

RAN1 needs to consider handling for sDCI and mDCI separately for unified TCI framework extension. Unless something is specific to RRM requirements are related to sDCI or mDCI transmissions schemes,  RAN4 requirements should consider both transmission schemes and requirements should be agnostic to transmission scheme when possible. 
Proposal #2: RRM requirements should be defined for both sDCI and mDCI schemes and be agnostic to transmission scheme unless a feature is specific to one of the transmission schemes.
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
In case RRM requirements are defined for mTRP extension to unified TCI, it should  be applicable to both inter-cell and intra-cell mTRP cases if RAN1 covers both.
Proposal #3: RRM requirements if defined for mTRP extension to unified TCI shall be applicable to both intra-cell and inter-cell mTRP based on RAN1 agreements.
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 3-1-6-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

For extension of unified TCI framework to mTRP, we don’t see how the framework extension and impact to RRM requirements is dependent on multi-RX simultaneous reception capability in FR2. The only possibility would be receiving simultaneous DCI activation in multi-DCI scenario. With multi-DCI transmission scheme, the DCI from 2 TRP need not be received simultaneously in all cases and might not always need multi-RX reception in FR2.
Observation #3: It is unclear which aspect of mTRP extension of unified TCI has impact to RRM requirements with multi-RX reception. 
Observation #4: In Multi-DCI transmission scheme DCI from 2 TRPs need not always be received simultaneously in FR2.
RAN4 further discuss which aspects of unified TCI framework extension impact RRM requirements with multi-RX
Proposal #4: RAN4 further discuss if any aspects of unified TCI extension to mTRP impacts RRM requirements with multi-RX reception in FR2. 

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)
It is not clear what RRM requirements are to be introduced for joint/ separate TCI for mDCI vs sDCI. Hence we propose to further discuss if common or separate RRM requirements are needed for joint and separate TCI state for sDCI and mDCI.
Observation #5: It is not clear if there is impact to joint or separate TCI state switching requirements for sDCI or mDCI transmission schemes.
Proposal #5: RAN4 discuss based on RAN1 progress if common or separate RRM requirements are needed for joint and separate TCI state for sDCI and mDCI.

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)
In R17 unified TCI state switching requirements MAC CE based TCI state switch requirements for UL are already introduced. With R18 extension to mTRP or STxMP, the same requirements as R17 can be applicable. 
Proposal #6: R17 MAC CE TCI switch requirements for UL TCI can be applicable to R18 extension for mTRP and STxMP.

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)
IBM is for inter-band CA. mTRP operation is intra-frequency based, and not CA operation. We don’t support using IBM framework for mTRP in FR2.
Observation #6: IBM is for inter-band CA, where as mTRP is intra-frequency operation. 
Proposal #7: Do not support using IBM framework for mTRP operation.

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)
Based on current RAN1 agreements we don’t see any agreements or conclusion applicable to enhancement to TRP specific BFR. We recommend waiting for RAN1 progress and further discuss in RAN4 whether there is any impact to RRM requirements.
Proposal #8: Wait for RAN1 progress and further discuss in RAN4 if any impact to TRP specific BFR requirements in R18.
3. Conclusion
In this paper, we provide our views on open issues on RRM requirements for mTRP extension to unified TCI framework. Our observations and proposals are captured below:
Observation #1: From RAN1 agreements so far it is not clear that there is impact to RAN4 requirements with mTRP extension to unified TCI framework.
Observation #2: RAN1 has not identified potential impact to RAN4 with extension to unified TCI framework to mTRP based on RAN1 agreements up to RAN1#112.
Proposal #1: RAN4 monitor progress in RAN1 on mTRP extension to unified TCI framework and discuss if any impacts to RRM requirements are identified. 
Proposal #2: RRM requirements should be defined for both sDCI and mDCI schemes and be agnostic to transmission scheme unless a feature is specific to one of the transmission schemes.
Proposal #3: RRM requirements if defined for mTRP extension to unified TCI shall be applicable to both intra-cell and inter-cell mTRP based on RAN1 agreements.
Observation #3: It is unclear which aspect of mTRP extension of unified TCI has impact to RRM requirements with multi-RX reception. 
Observation #4: In Multi-DCI transmission scheme DCI from 2 TRPs need not always be received simultaneously in FR2.
Proposal #4: RAN4 further discuss if any aspects of unified TCI extension to mTRP impacts RRM requirements with multi-RX reception in FR2. 
Observation #5: It is not clear if there is impact to joint or separate TCI state switching requirements for sDCI or mDCI transmission schemes.
Proposal #5: RAN4 discuss based on RAN1 progress if common or separate RRM requirements are needed for joint and separate TCI state for sDCI and mDCI.
Proposal #6: R17 MAC CE TCI switch requirements for UL TCI can be applicable to R18 extension for mTRP and STxMP.
Observation #6: IBM is for inter-band CA, where as mTRP is intra-frequency operation. 
Proposal #7: Do not support using IBM framework for mTRP operation.
Proposal #8: Wait for RAN1 progress and further discuss in RAN4 if any impact to TRP specific BFR requirements in R18.
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