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1. Introduction
The revised WID [1] for MIMO-e has been approved in RAN#98-e meeting. The RAN1 study of Rel-18 MIMO-e has focused on multiple objectives such as multi-TRP enhancement, CSI enhancement, reference signal enhancement and enhanced uplink transmission with some further detail work under these enhancement topics. In this paper, we try to analyse the impact on RRM requirements one by one.
2. Discussion
The WID has listed couple of objectives and RAN1 has started the discussion correspondingly. Below we try to analyse the RRM impact based on the WID objectives and the RAN1 discussion.
The first objective is the CSI enhancement. Currently the work is focused on the type-II codebook refinement and this will have no RRM impact. For the UE reporting of time-domain channel properties via CSI-RS for tracking, many different aspects are under discussion in RAN1.  
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?
Agreement:
· 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
· 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)




Firstly, for the intra-cell and inter-cell m-TRP cases, RAN1 has made agreement as below:
Agreement
On unified TCI framework extension, consider all the intra and inter-cell MTRP schemes specified in Rel-16 and Rel-17
· Consider, if STxMP is supported, Rel-18 MTRP scheme(s) with STxMP 


Observation 1: Both intra and inter-cell MTRP schemes are considered in RAN1.
Proposal 1: To support both intra and inter-cell MTRP.
For the simultaneous reception of m-TRP, currently the multi-RX chain WID has agreed the groupbasedbeamreporting-r17 is the pre-requisite of simultaneous reception of m-TRP. In this case, if the simultaneous reception is considered, we need to narrow down the scope and similar understanding of pre-requisite of groupbasedbeamreporting-r17 might be needed.
Proposal 2: For simultaneous reception, consider the similar limitation of multi-RX chain WID with the groupbasedbeamreporting-r17 as pre-requisite.
For the requirements of s-DCI and m-DCI requirements, currently RAN1 is defining the m-TRP extension with different mechanism for PDCCH, PDSCH, PUCCH and PUSCH reception and transmission. Hence it is a little bit early to agree whether same or different requirement should apply at this stage.
The current RAN1 agreements are summarized as below:
	
	S-DCI
	M-DCI

	PUCCH
	Agreement
On unified TCI framework extension for S-DCI based MTRP, use RRC configuration to inform that the UE shall apply the first one, the second one, or both of the indicated joint/UL TCI states to a PUCCH resource/group
	Agreement
On unified TCI framework extension for M-DCI based MTRP, down-select from the following options for PUCCH transmission:
· Opt1: A coresetPoolIndex value can be provided per PUCCH resource/resource group, and the UE shall apply the indicated joint/UL TCI state specific to the coresetPoolIndex value to the corresponding PUCCH transmission
· Opt2: An RRC configuration can be provided per PUCCH resource/resource group to inform that the UE shall apply the first or the second indicated joint/UL TCI state to the corresponding PUCCH transmission, where the first and the second indicated joint/DL TCI states correspond to the indicated joint/UL TCI states specific to coresetPoolIndex value 0 and value 1, respectively.
Note: Either Opt1 or Opt2 must be supported

	PUSCH
	Agreement (modified as shown in Nov17th session)
On unified TCI framework extension for S-DCI based MTRP, use Use an indicator field (could be reusing an existing DCI field or introducing a new DCI field) in the DCI format 0_1/0_2 to inform which joint/UL TCI state(s) indicated by MAC-CE/DCI the UE shall apply to PUSCH transmission scheduled/activated by the DCI format 0_1/0_2.

	Agreement
On unified TCI framework extension for M-DCI based MTRP, the UE shall apply the indicated joint/UL TCI state specific to a coresetPoolIndex value to PUSCH transmission scheduled/activated by PDCCH (including DG-PUSCH and Type2 CG-PUSCH) on a CORESET that is associated with the same coresetPoolIndex value.


	PDCCH
	Agreement
On unified TCI framework extension for S-DCI based MTRP, to inform the association with the joint/DL TCI state(s) indicated by DCI/MAC-CE for PDCCH repetition, PDCCH-SFN, and PDCCH w/o repetition/SFN, support the following:
· Use RRC configuration to inform that the UE shall apply the first one, the second one, both, or none of the joint/DL TCI states indicated by DCI/MAC-CE to a CORESET or a group of CORESETs (if CORESET group configuration is supported)
	Agreement
On unified TCI framework extension for M-DCI based MTRP, the same configuration/rule used in Rel-17 unified TCI framework (for determining whether the UE shall apply the indicated joint/DL TCI state to PDCCH on a CORESET and respective PDSCH) is reused to determine whether the UE shall apply the indicated joint/DL TCI state specific to a coresetPoolIndex value to PDCCH on a CORESET associated with the same coresetPoolIndex value and PDSCH scheduled/activated by the PDCCH.


	PDSCH
	Agreement
On unified TCI framework extension for S-DCI based MTRP, a DCI field in DCI format 1_1/1_2 that schedules/activates PDSCH reception is used to determine which one or both of the indicated joint/DL TCI states shall be applied to the scheduled/activated PDSCH reception

	


Proposal 3: To wait for RAN1 agreement on the unified TCI framework extension for S-DCI and M-DCI for PDCCH, PDSCH, PUCCH and PUSCH.

3	Conclusions
In this paper, we give further discussion on MIMO-evolution general topics, the observations and proposals are captured as below:
Observation 1: Both intra and inter-cell MTRP schemes are considered in RAN1.
Proposal 1: To support both intra and inter-cell MTRP.
Proposal 2: For simultaneous reception, consider the similar limitation of multi-RX chain WID with the groupbasedbeamreporting-r17 as pre-requisite.
Proposal 3: To wait for RAN1 agreement on the unified TCI framework extension for S-DCI and M-DCI for PDCCH, PDSCH, PUCCH and PUSCH.
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