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Introduction
[bookmark: _Ref178064866]In the RAN2#119e meeting, RAN2 made some agreements for L1/L2 based inter-cell mobility. We further discuss TA for candidate cell to reduce HO interruption time based on RAN2 agreements so far.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In L1/L2 mobility, it is required that a UE maintains a TA for a candidate cell before handover in order to reduce the handover latency. More specifically, the UE should obtain the TA for the candidate cell before receiving the L1/L2 handover command from a source cell. Then, if the UE receives the L1/L2 handover command from the source cell, the UE performs the handover to the candidate cell without performing the RA procedure to the candidate cell.
In order not to perform the RA procedure to the candidate cell after receiving the L1/L2 handover command, the TA for the candidate cell should be obtained before receiving the L1/L2 handover command. We think there are three options as shown below.
· Option 1. After candidate cell information is received, the UE performs a RA procedure to each candidate cell. When the UE receives the candidate cell information, the UE triggers a RA procedure on each candidate cell to obtain the TA.
· Option 2. Candidate cell information also includes TA information for each candidate cell. The UE applies a received TA for each candidate cell.
· Option 3. The network sends a (new) TAC MAC CE for a candidate cell before (or together with) sending L1/L2 handover command. When the TAC MAC CE is received for a candidate cell, the UE applies the TA in the TAC MAC CE for the candidate cell.
There are pros and cons for each option from a general perspective.
· Option 1. 
· Pros: The network does not need to know the TA for the candidate cell. The UE can reuse legacy procedure, i.e. RA procedure, to obtain the TA. 
· Cons: If multiple candidate cells are configured, the UE should perform RA procedure multiple times. In addition, if TAT for candidate cell expires, the UE should perform RA procedure again for the candidate cell.
· Option 2. 
· Pros: No need to perform RA procedure to candidate cells.
· Cons: The network has to know the TA for the candidate cell. Signalling overhead is increased because candidate cell information also includes TA information for each candidate cell. In addition, the network has to send candidate cell information again before TAT for candidate cell expires.
· Option 3. 
· Pros: The UE maintains only a TA for a candidate cell to which the network wants to move the UE. The TAC MAC CE can be used as L1/L2 handover command.
· Cons: The network has to know the TA for the candidate cell. A new TAC MAC CE may need to be introduced to indicate the TA for a target candidate cell.

On top of pros and cons above, as RAN2 confirm to support L1/L2-based inter-cell mobility for inter-DU scenario in the last meeting as shown below agreements, we need to check which options are proper for both intra-DU and inter-DU scenarios.
	Confirm to Support L1/L2-based inter-cell mobility for inter-DU scenario (as well as intra-DU scenarios).  
The design for intra-DU and inter-DU L1/L2-based mobility should share as much commonality as reasonable. FFS which aspects need to be different.



Given that the intra-DU scenario does not require the RLC re-establishment and the MAC reset, all options are feasible, but actually the option 1 may not be needed for the intra-DU scenario because all candidate cells belong to one DU which currently serves the UE and TA for all candidate cells can be achieved without RA procedure. 
Observation 1. For intra-DU scenario, the option 1 may not be needed and the option 2 and 3 would be sufficient.

On the other hand, the inter-DU scenario would require the RLC re-establishment and the MAC reset due to the DU change and TA for candidate cells for inter-DU scenario may not be obtained without RA procedure, so the option 1 is needed, but the option 2/3 may not be feasible for the inter-DU scenario. In addition, since the inter-DU scenario requires a RA procedure to obtain TA for candidate cell on the not serving MAC entity, user plane impact such as CFRA on SCell and BWP handling on the not serving MAC entity which is associated with the target DU should be carefully reviewed.
Observation 2. For inter-DU scenario, the option 2 and 3 may not be feasible and the option 1 is needed, but user plain impact due to RA on the not serving MAC entity would be required.

Of course, it would be the best to design the unified solution to cover both scenarios. However, considering the observation 1/2 and pros/cons above, we think that it is better to define a different solution for two scenarios, i.e., if RA procedure is not needed to obtain TA for candidate cell like intra-DU scenario, the option 2 or 3 should be selected, but if RA procedure is needed to obtain TA for candidate cell like inter-DU scenario, the option 1 should be selected. 
Proposal 1. For intra-DU scenario, RAN2 considers the following options for the UE to obtain the TA for the candidate cell.
· Option 2. Candidate cell information also includes TA information for each candidate cell. The UE applies a received TA for each candidate cell.
· Option 3. The network sends a (new) TAC MAC CE for a candidate cell before (or together with) sending L1/L2 handover command. When the TAC MAC CE is received for a candidate cell, the UE applies the TA in the TAC MAC CE for the candidate cell.
Proposal 2. For inter-DU scenario, RAN2 considers the following options for the UE to obtain the TA for the candidate cell.
· Option 1. After candidate cell information is received, the UE performs a RA procedure to each candidate cell. When the UE receives the candidate cell information, the UE triggers a RA procedure on each candidate cell to obtain the TA

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. For intra-DU scenario, the option 1 may not be needed and the option 2 and 3 would be sufficient.
Observation 2. For inter-DU scenario, the option 2 and 3 may not be feasible and the option 1 is needed, but user plain impact due to RA on the not serving MAC entity would be required.

Proposal 1. For intra-DU scenario, RAN2 considers the following options for the UE to obtain the TA for the candidate cell.
· Option 2. Candidate cell information also includes TA information for each candidate cell. The UE applies a received TA for each candidate cell.
· Option 3. The network sends a (new) TAC MAC CE for a candidate cell before (or together with) sending L1/L2 handover command. When the TAC MAC CE is received for a candidate cell, the UE applies the TA in the TAC MAC CE for the candidate cell.
Proposal 2. For inter-DU scenario, RAN2 considers the following options for the UE to obtain the TA for the candidate cell.
· Option 1. After candidate cell information is received, the UE performs a RA procedure to each candidate cell. When the UE receives the candidate cell information, the UE triggers a RA procedure on each candidate cell to obtain the TA


