3GPP TSG-RAN WG4 Meeting # 106-bis-e	R4-2305165
Online, April 17 – April 26, 2023
Agenda Item: 5.8.3.5
Source: MediaTek Inc.
Title: Discussion on dual TCI state switch for multi-Rx UEs
Document for: Discussion	
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 six agenda items to be discussed: (1) general issues, (2) L1 measurement, (3) RLM/BFD/CBD, (4) scheduling/measurement restriction, (5) dual TCI state switching and (6) receive timing difference. The discussion in this paper focus on the “dual TCI state switching”. 
2 Discussion
In the following sections, below issues will be discussed sequentially.
· Requirement applicability of known and unknown TCI state
· Detectable condition

2.1 Requirement applicability of known and unknown TCI state
For dual TCI state switching, there is one open issue regarding whether to consider unknown TCI state switching in the last meeting. The discussed cases are (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 simultaneous reception of two PDSCHs, i.e., increase data throughput. If network indicates UE switches to unknown TCI states, the performance cannot be guaranteed, and it will waste UE power if beam failure happens. This is very similar to CQI/RI reporting, i.e., typically network only schedule rank-4 PDSCH after UE report RI=4 and the corresponding CQI. So, we do not see the needs and reason why network indicates UE switches to an unknown TCI state. 
[bookmark: _Ref127285641]Proposal 1: For dual TCI state switching, only define the requirement for the case when two indicated TCI states are known.

In addition, some companies discussed if target TCI state was included in a group report in [2].
	Issue 2-5: Known TCI state definition for dual TCI
· Proposals
· Option 1: Target TCI state was included in a group report
· Option 2: Target TCI state was reported previously
· Option 3: Other
· Recommended WF
· TBA




We think option 1 is reasonable with the following reason and also agree with proposal 2.
· Basically, multi-RX operation is based on L1 RSRP group-based report, this is to select best beam pair to support simultaneous DL reception with better performance.
· If only consider target TCI state was reported previously (option 2), this may cause UE cannot use beam pair to support multi-RX operation due to this target TCI state may not be the candidate beam of beam pair. 

[bookmark: _Ref131776259]Proposal 2: Known TCI state definition for dual TCI should additionally considered that the target TCI states were included in a group-based report.

2.2 Detectable condition
[bookmark: _Hlk127446123]As below, there is one open issue regarding detectable condition in the last meeting. 
	Issue 1-3-3: Detectable condition of RS signals
· Proposals
· Option 1(MediaTek): 
· For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
· Recommended WF
· Needs further discussion.


UE may take the other RS (E.g., SSB) which is in the same TCI chain as the tracking RS to perform UE Rx beam selection. Therefore, it would be more reliable if all RSs in the same TCI chain remain detectable during the entire measurement period. Furthermore, as same QCL Type-D means that the 2 RS are transmitted from the same Tx spatial filter, we tend to believe that the detectability should be the same for all RS in the same TCI chain. So, the following proposal is suggested.
[bookmark: _Ref131776263]Proposal 3: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period. 


3 Summary
[bookmark: _Hlk94866332]In this paper, the discussion of R18 multi-Rx chains is provided. We have the following proposal:
Proposal 1: For dual TCI state switching, only define the requirement for the case when two indicated TCI states are known.
Proposal 2: Known TCI state definition for dual TCI should additionally considered that the target TCI states were included in a group-based report.
Proposal 3: For detectable condition, all RSs in the same TCI chain for the target TCI state should remain detectable during the entire measurement/switch period.
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