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Introduction
In RAN4 #106-bis-e, RAN4 has discussed the RRM impacts of R18 MIMO evolution WI. The status of the discussion is captured in [1].
Based on [1], we provide our views on the RRM impacts from R18 enhancement of TCI framework.
Discussion 
<On RRM impacts of TCI framework >
In the WID [2], the following objective is included.
2. Specify extension of Rel-17 Unified TCI framework for indication of multiple DL and UL TCI states focusing on multi-TRP use case, using Rel-17 unified TCI framework.


In R17 RRM requirements for unified TCI, RAN4 mainly considers the following requirements:
· MAC CE based TCI state switch or TCI state list updating requirements, which are for activation the TCI states.
· DCI based TCI state switching requirements, which are for changing the TCI state ‘in use’ for PDSCH/ PDCCH/PUSCH/PUCCH.
For TCI state activation, we do not see the big difference in UE behaviour compared to R17 Unified TCI, no matter the TCI states are configured for a cell or for multiple ‘coresetPoolIndex’.
Agreement in RAN1 #112
On unified TCI framework extension for S-DCI based MTRP, a 2-bit [TCI selection field] can be configured by RRC to be present in a DCI format 1_1/1_2 that schedules/activates PDSCH reception (including dynamic PDSCH and SPS PDSCH) according to the followings:
· If the DCI format 1_1/1_2 indicates codepoint "00" for the [TCI selection field], the UE shall apply the first one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "01" for the [TCI selection field], the UE shall apply the second one of two indicated joint/DL TCI states to all PDSCH DMRS port(s) of corresponding PDSCH transmission occasions(s) scheduled/activated by the DCI format 1_1/1_2
· If the DCI format 1_1/1_2 indicates codepoint "10" for the [TCI selection field], the UE shall apply both indicated joint/DL TCI states to the PDSCH reception scheduled/activated by the DCI format 1_1/1_2
· FFS: Whether and how to use the codepoint "11" of the [TCI selection field]
If the UE is in FR1, or the UE supports the capability of two default beams for S-DCI based MTRP in FR2 regardless of threshold, above apply to PDSCH reception(s) scheduled/activated by the DCI format 1_1/1_2. 
· Note: If the UE supports the capability of two default beams for S-DCI based MTRP in FR2, UE uses both indicated joint/DL TCI states to buffer the received signal before a threshold.
If the UE doesn’t support the capability of two default beams for S-DCI based MTRP in FR2, above apply to the scheduled/activated PDSCH reception when the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is equal to or larger than a threshold
· FFS: How to apply the indicated joint/DL TCI state(s) to the scheduled/activated PDSCH reception if the offset between the reception of the scheduling DCI format 1_1/1_2 and the scheduled/activated PDSCH reception is less than a threshold in FR2
FFS: Detail of the capability of two default beams for S-DCI based MTRP 
FFS: The threshold value


On the other hand, for DCI based TCI state switching, we think the beam indication application time may or may not be difference from R17. We note that based on the latest RAN1 discussion there is still some FFS bullets regarding this issue, as quoted above. On the other hand, in latest RAN1 meeting, the following is agreed.
Agreement in RAN1 #112-bis-e
On unified TCI framework extension, the Rel-17 timeline for updating the indicated joint/DL/UL TCI state(s) is retained, i.e., the indicated joint/DL/UL TCI state(s) applied to the DL reception or UL transmission in each slot is updated based on the Rel-17 beam application time


Based on above, we see generally the PDSCH TCI switching would be impacted by the new TCI selection field. However, the issue can be different from R17 DCI-based TCI switching. R17 DCI-based TCI switching is mainly for indication of selection in the MAC CE activated codepoints. In R18 S-DCI based MTRP, the existing TCI field in DCI format 1_1/1_2 (with or without DL assignment) are reused to select TCI states ‘in use’ for two TRPs in the MAC CE activated codepoints. For PDSCH scheduled/activated by a DCI, however, the TCI selection field which is introduced to dynamically select one or both TCI states from the TCI states ‘in use’ may have additional application time as quoted above. We think RAN4 should discuss whether and how to capture the beam application time for the new TCI selection field.
In R17, the RRM requirements for DCI based TCI state switching is mainly based on the beam application time decided by RAN1. In R18 RAN4 should wait more RAN1 progress for this issue.
Proposal 1  No RRM impacts on the TCI state list updating requirements from R18 unified TCI enhancement
Proposal 2  RAN4 should wait more progress from RAN1 regarding the impact to DCI based TCI state switching requirements in the R18 M-TRP scenarios.
Proposal 3  RAN4 may discuss whether and how to capture the beam application time for the new TCI selection field as a new type of DCI-based TCI switch delay.

Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  No RRM impacts on the TCI state list updating requirements from R18 unified TCI enhancement
Proposal 2  RAN4 should wait more progress from RAN1 regarding the impact to DCI based TCI state switching requirements in the R18 M-TRP scenarios.
Proposal 3  RAN4 may discuss whether and how to capture the beam application time for the new TCI selection field as a new type of DCI-based TCI switch delay.
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