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1. Introduction
A RAN1 LS on beam application time, contents of cell switch command, TCI state activation and UE based TA measurement for LTM was sent to RAN4 in the last meeting. In the LS, RAN1 provided the latest RAN1 agreements and also asked some questions to other WGs [1]. 
In this contribution, we will discuss the issues related to RAN4 and provide our views on RAN4 feedback to RAN1.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]2. Discussion
[bookmark: _Toc423020296][bookmark: _Toc423020279][bookmark: _Toc423019950]In RAN1 LS R1-2306259, RAN1 asked RAN4 to provide the feedback on the issue of LTM beam application time and UE based TA measurement [1]. The related issues are as follows:
	A. Beam application time

RAN1 has made the following agreement in RAN1#113:

Agreement
· For the beam application time for Rel-18 LTM,
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30]Beam application time is supported, and starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s)
· FFS: reference SCS, i.e. serving cell and/or target cell
· At least the following components are further studied to define the beam application time
· Whether TCI state activation is received before/together with cell switch command
· Legacy values, i.e.  and BeamAppTime-r17
· RF retuning time when inter-frequency switch is performed, which is up to RAN4
· Whether the target cell is one of the current serving cells
· Cell switching time, which is defined by RAN2 and RAN4, may or may not include the potential components of beam application time above. 

RAN1 respectfully asks RAN2 and RAN4 to provide their feedback to complete the RAN1 work on beam switching time for LTM.

D. UE based TA measurement

RAN1 has confirmed the following working assumption, which was made in RAN1#112:
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

RAN1 respectfully asks RAN4 to analyze the feasibility of supporting this mechanism.




Beam application time
[bookmark: OLE_LINK67][bookmark: OLE_LINK68]From RAN1 LS, the beam application time (BAT) starts after the last symbol of the PUCCH or PUSCH carrying the HARQ-ACK for the PDSCH which carries MAC-CE containing cell switch command with the beam indication for the target cell(s). The Rel-17 legacy beam application time of MAC-CE signaling after HARQ-ACK is 3 ms. However, BAT needs to consider the time of switching to the target beam required for BS and UE.
We understand that for the case where dynamic grant is configured, BAT is used to align the application time between the Tx beam on the UE side and the Rx beam on the BS side. Therefore, the BAT needs to consider both the preparation time on the UE side and the network side, and different BAT values may be configured in LTM according to different scenarios, such as intra-DU or inter-DU, whether the target cell is the current serving cell, and whether the activation of TCI state is before or at the same time as the cell switch command. 
Therefore, the R18 LTM BAT needs to be enhanced. The consensus that needs to be firstly reached is that the specific values of BAT should be defined in RAN1 as legacy. And RAN4 will further discuss how to reflect the enhancement of BAT on the mobility latency model.
Proposal 1: Considering the alignment of the Tx beam on the UE side and the Rx beam on the BS side, it is suggested that different scenarios need to be configured with different BAT values.
Proposal 2: The specific values of BAT for Rel-18 LTM will be defined in RAN1. RAN4 will further discuss the impact of enhancement of BAT compared with the legacy application time of MAC-CE on the LTM mobility latency model.
From the network perspective, if dynamic grant is configured in the inter-DU scenario, according to RAN2's following conclusion, BAT may also need to consider the latency caused by the informing from the source DU to target DU about the selected beam on the network interface. Therefore, RAN1 may need to consider whether to consider interface latency in BAT or define interface latency requirements separately from BAT. For RAN4, the interface delay will not be included in LTM cell switch delay, and it is not within the study scope of RAN4.
	· Dynamic grant can be used for RACH-less LTM, for the first UL data transmission to the target cell:
· the UE monitors PDCCH for dynamic scheduling from the target cell, upon LTM cell switch. 
· upon cell switch decision, R2 assumes that the source DU informs the target DU about the selected beam, so that the target DU can start scheduling dynamic UL grant. 


From the UE perspective, we believe that legacy application time of MAC-CE has already been included in the current mobility latency model in 38.300 running CR. Among them, UL and DL synchronization will not affect the determination of BAT, as UL and DL synchronization has already been completed during beam indication. 
Observation 1：UL and DL synchronization will not affect the determination of BAT, as UL and DL synchronization has already been completed during beam indication.
Proposal 3: Legacy the legacy application time of MAC-CE may has already been included in the current mobility latency model defined in 38.300 running CR.
· FFS: Whether the legacy application time of MAC-CE is included in the component of Tprocessing,2.
From RAN4’s perspective, it requires more RF retuning time for inter-frequency cell switch compared to intra-frequency cell switch, and the switching time defined for intra-frequency and inter-frequency between the target cell and the serving cell is different. The legacy value of Tprocessing,2 reflects the difference between the same FR and different FR. In the last meeting, RAN4 discussed the value of Tprocessing,2 /T LTM_processing and agreed to use legacy value as a baseline (20ms for the intra-FR cell switch and 40ms). At the same time, in which scenarios Tprocessing, 2/T LTM_ Processing can be reduced and the detailed value are still under discussion [2]. 
As analyzed above, we believe that RAN4 should consider the impact of BAT compared with the legacy application time of MAC-CE for the component of LTM cell switch delay. One approach is to consider the impact of BAT in Tprocessing, 2/T LTM_ Processing, which includes L2/3 configuration, RF retuning, baseband retuning, security update if needed, etc. While the other approach is to consider additional time components for LTM cell switch delay, which may be related to the TCI state switch time being discussed by RAN4.
Proposal 4: RAN4 to consider the enhancement of BAT will have an impact on which time components in the mobility latency model.
· Option 1: Tprocessing, 2/T LTM_ Processing 
· Option 2: Additional TCI state switch time.
· Other options are not excluded.
UE based TA measurement
From RAN4’s perspective, if UE based TA measurement is introduced, UE not only needs to derive TA for compensation based on Rx timing difference between current serving cells and cancel cells and TA value for the current serving cell, but also needs to consider synchronization error between source and target gNB. Based on the calculation results, the principle of UE based TA measurement is as follows: 
· UE will compensate 2 times of RTD, 2 times synchronization error between source and target gNB will be introduced 
· Te, TA resolution error and TA adjustment accuracy should be considered.
For the feasibility of supporting this mechanism, we believe that whether UE based TA measurement is feasible is related to network configuration. If UE is based on current gNB sync requirement, UE may not meet the UL requirements. 
Proposal 5: From RAN4’s perspective, the principle of UE based TA measurement is as follows:
· UE will compensate 2 times of RTD, 2 times synchronization error between source and target gNB will be introduced 
· Te, TA resolution error and TA adjustment accuracy should be considered.
Proposal 6: Whether UE based TA measurement is feasible is related to network configuration.
· If UE is based on current gNB sync requirement, UE may not meet the UL requirements. 
3. Conclusion
[bookmark: _Toc423020280]In this contribution, we provide our analyses on aspects in RAN1 LS on LTM beam application time and UE based TA measurement, observation and proposals are as follows:
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Proposal 1: Considering the alignment of the Tx beam on the UE side and the Rx beam on the BS side, it is suggested that different scenarios need to be configured with different BAT values.
Proposal 2: The specific values of BAT for Rel-18 LTM will be defined in RAN1. RAN4 will further discuss the impact of enhancement of BAT compared with the legacy application time of MAC-CE on the LTM mobility latency model.
Observation 1：UL and DL synchronization will not affect the determination of BAT, as UL and DL synchronization has already been completed during beam indication.
Proposal 3: Legacy the legacy application time of MAC-CE has already been included in the current mobility latency model defined in 38.300 running CR.
· FFS: Whether the legacy application time of MAC-CE is included in the component of Tprocessing,2.
Proposal 4: RAN4 to consider the enhancement of BAT will have an impact on which time components in the mobility latency model.
· Option 1: Tprocessing, 2/T LTM_ Processing 
· Option 2: Additional TCI state switch time.
· Other options are not excluded.
Proposal 5: From RAN4’s perspective, the principle of UE based TA measurement is as follows:
· UE will compensate 2 times of RTD, 2 times synchronization error between source and target gNB will be introduced 
· Te, TA resolution error and TA adjustment accuracy should be considered.
Proposal 6: Whether UE based TA measurement is feasible is related to network configuration.
· If UE is based on current gNB sync requirement, UE may not meet the UL requirements. 
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1 Overall description
RAN4 thanks RAN1 for the LS sent in R1-2306259 asking about the issue of LTM beam application time and UE based TA measurement. In this meeting, RAN4 has discussed the related issues. 
[bookmark: _GoBack]Based on the discussion in RAN4, RAN4 would like to provide the following feedback.
RAN4 feedback:

For the beam application time for Rel-18 LTM,
The specific values of BAT will be defined in RAN1. RAN4 just study how to reflect the enhancement of BAT on the LTM mobility latency model.
· The legacy application time of MAC-CE has already been included in the current mobility latency model defined in 38.300 running CR.
· Regarding the impact of enhancement of BAT on the time components in the mobility latency model.
· FFS: Tprocessing,2 or additional TCI state switch time, etc.

For UE based TA measurement,
· The principle of UE based TA measurement is as follows:
· UE will compensate 2 times of RTD, 2 times synchronization error between source and target gNB will be introduced 
· Te, TA resolution error and TA adjustment accuracy should be considered.
· The feasibility of supporting UE based TA measurement mechanism is related to network configuration.
· If UE is based on current gNB sync requirement, UE may not meet the UL requirements. 

2 Actions
To RAN WG1 group
ACTION: 	RAN4 sincerely asks RAN1 to take into account the above feedback into consideration.

3 Dates of Next TSG RAN WG4 Meetings
TSG-RAN WG4 Meeting #108-bis	9 Oct – 13 Oct 2023		     Xiamen , CN
TSG-RAN WG4 Meeting #109	13 Nov –17 Nov 2023	     Chicago , US
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