[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting # 108bis		R4-2316879
Xiamen, China, October 09 – October 13, 2023
Agenda Item:	5.24.2.1.3
Source: 		Qualcomm Incorporated
Title: 			LTM cell switch execution requirements
Document for:	Approval
1.	Introduction
We present our views on the following aspects:
· Early TCI Activation and LTM Cell Switch Execution
· LTM Cell Switch Execution Delay and Interruption Requirements for DL-only vs. DL/UL SCell
· RRC Processing Delay during LTM Cell Switch Execution
2. 	Discussion
Early TCI Activation and LTM Cell Switch Execution
Figure 1 compares handover delays for different mechanisms, and the example scenario is chosen from the intra-frequency handover test case defined in TS38.133. Here, the PRACH periodicities are set to 10ms and 80ms for case #1 and case #2, respectively. Case #2 is a more appropriate configuration for FR2 given PRACH overhead due to 1:1 mapping between SSB and PRACH.
As can be seen from Figure 1, the majority of the latency reduction is due to so-called an early UL synchronization (PDCCH order based CF PRACH transmission before MAC CE based cell switch command reception). With this observation, we do think the minimum requirement on the LTM cell switch execution delay should not further excessively optimize the latency. During the cell switch execution upon LTM MAC CE reception, UE should be allowed to receive at least one SSB sample for fine parameter tuning (e.g. PDP estimation) even when TCI state was activated upfront because the UE may not keep track of all parameters associated with the early activated multiple TCI states until the UE is actually required to monitor PDCCH candidates from the LTM candidate cell which will be chosen by the LTM cell switch MAC CE. In order to not increase the execution delay excessively, the latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max(SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). 
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Fig. 1. Comparison of handover delays

Proposal 1: LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max(SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront. 

LTM Cell Switch Execution Delay and Interruption Requirements for DL-only vs. DL/UL SCell
According to RAN2 agreement, one of SCells can be promoted to PCell upon LTM cell switch command. In such a case, the LTM cell switch execution delay and interruption requirements can be different depending on whether the SCell is for DL-only or both DL/UL.

Proposal 2: When one of SCells is promoted to PCell upon LTM-based handover, LTM cell switch execution delay and interruption requirements are different depending on whether the SCell is for DL-only or both DL/UL.

RRC Processing Delay during LTM Cell Switch Execution
There were proposals to split an RRC processing time for LTM configuration into two groups, one for RRC processing time before LTM cell switch command reception and the other for RRC processing time after LTM cell switch command reception. The first part of the processing will mostly be for measurement related configurations of multiple LTM candidate cells, and the second part will be almost the same as the legacy RRC processing time for handover to one particular cell among the configured multiple LTM candidate cells. Note that processing the measurement configuration of one cell does not mean that UE has to process and load the entire downlink configuration of the cell. Besides, there is also possibility that the LTM measurement related configurations can be separately configured, meaning what UE is expected to do during the first part of the processing should wait for further progress from RAN2.

Proposal 3: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM candidate cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM cell switch command reception can be limited to only a small portion of measurement related configurations of the LTM cells depending on RAN2 signal design details. And RAN4 to not assume the processing and loading the measurement configuration of the LTM candidate cell before LTM cell switch command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
3.	Conclusion
In this paper, we proposed the following.
Early TCI Activation and LTM Cell Switch Execution
Proposal 1: LTM cell switch execution latency requirement can be defined in such a way that the UE is required to process SSB and other delay components in parallel, meaning the requirement can be max(SSB reception + SSB processing time, partial RRC processing + RF reconfiguration + etc). The UE should be allowed to receive at least one SSB sample for fine parameter tuning before starting to monitor PDCCH candidates from the chosen new PCell among the configured multiple LTM candidate cells even when the TCI state was activated upfront. 

LTM Cell Switch Execution Delay and Interruption Requirements for DL-only vs. DL/UL SCell
Proposal 2: When one of SCells is promoted to PCell upon LTM-based handover, LTM cell switch execution delay and interruption requirements are different depending on whether the SCell is for DL-only or both DL/UL.

RRC Processing Delay during LTM Cell Switch Execution
Proposal 3: RAN4 to not assume UE can always finish a processing of RRC configurations for LTM candidate cells before LTM handover command reception, e.g. the processing and loading the configuration before the LTM cell switch command reception can be limited to only a small portion of measurement related configurations of the LTM cells depending on RAN2 signal design details. And RAN4 to not assume the processing and loading the measurement configuration of the LTM candidate cell before LTM cell switch command reception means the entire downlink configuration of the LTM target cell is processed and loaded.
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