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1 	Introduction
According to WF [1] and discussion summary [2], RAN4 had some agreements in the last meeting while some issues were discussed without conclusion yet. In this meeting, this WI is divided into three agenda items to be discussed: (1) RRM requirements impacts, (2) Timing requirements for UL multi-DCI multi-TRP with two TAs, (3) Unified TCI framework. The discussion in this paper focus on the “Unified TCI framework”.
2 Discussion
[bookmark: _Ref131859432]Based on our preliminary study, we suggest RAN4 can further study following topics.
· Scenarios for unified TCI framework
· Unified TCI state switching requirement

2.1 Scenarios for Unified TCI framework
In last meeting, there’re some discussion [2] and agreement [1] below on the scenarios for unified TCI framework.

	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 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?
GTW agreements:
· Agreements
· Consider both intra-cell and inter-cell mTRP scenarios
· FFS if inter-cell mTRP scenario would apply for simultaneous reception based mTRP scheme
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 (Intel, MediaTek, Apple, vivo, Samsung)
· Option 2: Consider simultaneous reception in mTRP in Rel-18. FFS on how to do the extension (Nokia, Xiaomi, Ericsson)
· Option 3: FFS if any aspects of unified TCI extension to mTRP impacts RRM requirements with multi-RX reception in FR2. (Apple, Huawei)
Issue 3-1-10: For extension of Rel-17 unified TCI framework, whether to consider repetition and SFN for RRM impacts?
· Proposals
· Option 1: (Intel, MTK)
· suggest not to consider PDCCH repetition and SFN.
· Option 2: (Huawei, Apple, Ericsson)
· FFS



For issue 3-1-3, and issue 3-1-4, we suggest not considering simultaneous multi-panel reception for Rel-17 unified TCI state framework in this WI. This topic already discussed in R18 multi-RX WI. We haven’t seen a big difference between Rel-15/16 TCI state framework and unified TCI state framework for simultaneous reception. To avoid the duplicated discussion, the following proposal is suggested.
[bookmark: _Ref134474403]Proposal 1: Not consider simultaneous multi-panel reception/transmission for extension of Rel-17 unified TCI framework in R18 MIMO evo WI.
For issue 3-1-10, in our understanding, to support PDCCH repetition and SFN, simultaneous DL reception should be supported. Because we do not consider simultaneous DL in this WI, so the following proposal is suggested.
[bookmark: _Ref134474406]Proposal 2: Not consider PDCCH repetition and SFN in this WI.

2.2 Unified TCI state switching requirement
In last meeting, there’re some discussion [2] below on the unified TCI state switching requirement.

	Issue 3-1-5: How to separate the TCI state switching requirements?
· Proposals
· Option 1: no RRM impacts
· Option 2(vivo): wait for further RAN1 progress
· Option 3(Ericsson/Huawei): 
· Separate for sDCI and mDCI.
· For sDCI based mTRP: 
· FFS on whether/how to impact TCI state switching requirements.
· For mDCI based mTRP:
· FFS on whether/how to impact TCI state switching requirements.
Issue 3-1-9: Unified TCI extension if UE can support sTxMP?
· Proposals
· Option 1: (Apple)
· R17 MAC CE TCI switch requirements for UL TCI can be applicable to R18 extension for mTRP and STxMP.
· Option 2: (Intel, vivo, MTK)
· 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.
· Suggest to discuss multi-TX panel related requirement in future release.
· Option 3: (Samsung, Huawei, Nokia, Ericsson)
· FFS



For issue 3-1-5, option 3 is ok to us. RAN4 can discuss requirement for sDCI and mDCI based mTRP separately. If the requirement of sDCI and mDCI based mTRP are quite similar, then we can consider whether to apply common requirement for both.

Before discussing issue 3-1-9, we should confirm whether UE support simultaneous DL/UL at first mentioned in issue 3-1-4. If UE do not support simultaneous DL/UL and dual TCI states of target reference signals (SSBs or CSI-RSs) are overlapped. In this case, UE is not allowed to perform dual TCI states switch at the same time because it only can measure one SSB or CSI-RS at a time. How UE perform dual TCI states switch sequentially need to be discussed further in RAN4. So, the following proposal is suggested.

To us, no matter whether simultaneous DL/UL is considered, at first, we should discuss unified TCI state requirements for UE with single active panel at a time. In previous releases, RAN4 defined the TCI state switching requirements for all the following three: 
- RRC based TCI state switch.
- DCI based TCI state switch.
- MAC CE based TCI state switch.

For the requirement of “RRC based TCI state switch” defined in TS 38.133, this is used for only one configured TCI state in RRC TCI state list. In MIMO evo WI, at least, we support dual TCI states for TDM based UL and DL, and at least two TCI states should be configured.  There is no  reason to consider RRC based TCI state switch in this WI. So, the following proposal is suggested.
[bookmark: _Ref134632239]Proposal 3: Not to consider RRC based TCI state switch in this WI.
	Ref. TS 38.133
8.10.5 RRC based TCI state switch delay
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For the requirement of “DCI based TCI state switch”, no matter sDCI or mDCI based mTRP scenarios, we only define known case and the delay requirement to indicate TCI state switch for scheduled PDSCHs will be first discussed in RAN1. RAN4 may need to update the spec based on RAN1 conclusion.
[bookmark: _Ref134632244]Proposal 4: The delay requirement of DCI based TCI state switch should be discussed in RAN1 at first.

For the requirement of “MAC CE based TCI state switch”, we can divide into three cases: (1) known TCI state + known TCI state (2) known TCI state + unknown TCI state (3) unknown TCI state + unknown TCI state. To our understanding, dual TCI state switching is for multi-TRP transmission and reception, i.e. increase data throughput or robustness. Because, if network indicates UE switches to unknown TCI states, the performance cannot be guaranteed, and it will waste UE power if beam failure happens. Therefore, we only consider dual TCI states are known cases and discuss sDCI and mDCI separately below.
For sDCI based mTRP, we only consider intra-cell mTRP and dual TCI states are known to UE. The dual TCI states associate with different reference signals (SSBs or CSI-RSs) which may be overlapped with each other. For UE does not support simultaneous DL/UL, it may only measure one reference signal at a time. In other words, the dual TCI state switch should perform in sequence. So, we could discuss which TCI state should perform at first for dual TCI states switch in the cases of overlapped reference signals.
For mDCI based mTRP, we consider both intra-cell and inter-cell mTRP. The dual TCI states are also known to UE. The same consideration as sDCI based mTRP. 
As shown below, the source SSB of TRP#1 and TRP#2 may be with the same index as they can be from different cells, e.g., both SSB#1. When the source SSB of TRP#1 and TRP#2 are adjacent, e.g., source SSB of TRP#1 is SSB#1 and source SSB of TRP#2 is SSB#0, SSB#1 and SSB#0 may overlap when RTD is larger than CP. For UE not capable of simultaneous reception, UE will need more time to active the two TCI states when they are not in the active TCI state list.
[image: ]
[bookmark: _Ref134632248]Proposal 5: For UE does not support simultaneous DL and UL, dual TCI state switch should perform in sequence when their associated reference signals are overlapped in time domain.

If the source RSs of the two TCI states are non-overlapped, then UE can active the two TCI states in parallel. The legacy delay requirements can apply.
[bookmark: _Ref134632251]Proposal 6: If the source RSs of the two TCI states are non-overlapped in time domain, reuse the legacy delay requirement for unified TCI state switch.

3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 MIMO is provided. We have the following proposal:

Proposal 1: Not consider simultaneous multi-panel reception/transmission for extension of Rel-17 unified TCI framework in R18 MIMO evo WI.

Proposal 2: Not consider PDCCH repetition and SFN in this WI.

Proposal 3: Not to consider RRC based TCI state switch in this WI.

Proposal 4: The delay requirement of DCI based TCI state switch should be discussed in RAN1 at first.

Proposal 5: For UE does not support simultaneous DL and UL, dual TCI state switch should perform in sequence when their associated reference signals are overlapped in time domain.

Proposal 6: If the source RSs of the two TCI states are non-overlapped in time domain, reuse the legacy delay requirement for unified TCI state switch.
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