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Introduction
In RAN2 #113bis-e meeting, majority of companies agree that there could be two possible L1/L2 centric inter-cell mobility modeling approaches considering different scenarios. 
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· Scenario 1: Inter-cell multi-TRP-like model (i.e. without serving cell change)
· Scenario 2: Inter-cell HO-like model (i.e. with serving cell change)
In the post email discussion, RAN2 is collecting companies’ view on the details of two different modeling approaches. While RAN2 can continue discussing based on email discussion, in this contribution, we discuss further aspects especially RAN1’s input would be needed before RAN2 can progress on the detailed modeling in both multi-TRP like model and HO like model.     
Multi-TRP-like model
First, we use “secondary TRP” for TRP associated with non-serving cell / different PCI, while we use “serving cell TRP” for TRP associated to serving cell. 
We assume that secondary TRP is activated based on L1/L2 indication after secondary TRP related configuration is pre-configured by dedicated RRC signaling. One aspect to discuss is how to handle serving cell TRP in Scenario 1 when Secondary TRP is activated. Serving cell TRP can be deactivated or activated. 
· Case 1: serving cell TRP is still activated.  
· Case 2: serving cell TRP is deactivated i.e. only one TRP is activated. 
Rel-16 eMIMO already introduced multi-TRP operation for PDSCH although all TRPs are considered the same cell with the same PCI. In this multi-TRP operation, it is possible for both TRPs to allocate PDSCH simultaneously (i.e. fully/partially overlapped PDSCH in time and frequency domain) via two DCI or via single DCI. In inter-cell multi-TRP scenario, we should wait for RAN1 progress if this is still valid. 
In the meantime, we could discuss RAN2 impact on both cases especially case 2, as case 1 seems to have no impact to RRC procedures because in case 1, Secondary TRP is used additionally while the UE can continue to communicate with serving cell. However, in case 2, we need to consider how we support system information and paging. In the current NR system, system information and paging in RRC connected mode UE can be supported either with broadcast signaling if common search space is configured or with dedicated RRC signaling if common search space is not configured. In case 2, even if common search space is configured and it broadcasts system information of secondary TRP’s cell, this is not correct system information for this UE as it is still belonging to original serving cell. It is assumed that the SI update of secondary TRP is provided by dedicated RRC signaling. In case2, RRC dedicated signaling only is possible for system information and paging.   
In case 1, since the UE communicates with both serving cell TRP and secondary TRP, some of MAC operation can be independently handled for both TRPs. For example, TA should be operated for both TRPs independently. It is not a showstopper to enable multi-TRP operation, while more RAN2 discussion would be needed. 
[bookmark: pro1]Proposal 1: RAN2 asks RAN1 whether serving cell TRP is still activated and/or is deactivated when Secondary TRP is activated.  
Another aspect is how uplink transmission is working in multi-TRP operation. In Rel-16, PUCCH is supported in multi-TRP operation i.e. it can be transmitted to two TRPs. However, there is no specification support on how TA is supported. And PUSCH transmission is not supported with multi-TRPs in Rel-16. There could be some impact on higher layer especially in MAC operation. 
Whether Uplink TRP operation is synchronized with downlink TRP operation would affect how RAN2 model multi-TRP operation. From RAN2 point of view, it would be simpler to assume DL and UL TCI state update/switching should be done at the same time. Otherwise, feedback information or UL scheduling would be complicated. However, given that PDSCH/PDCCH only are supported in Rel-16, at least DL only secondary TRP operation might be needed separately from uplink operation.  
Furthermore, we would like to understand MAC procedure especially, TA handling. TA of Secondary TRP can be established via performing PRACH. But TA via PRACH cannot be done every time Secondary TRP is activated because it will diminish the gain of multi-TRP operation i.e. reduced interruption time during switching. It implies that the UE needs to maintain TA of all TRPs. However, it is not clear whether it is feasible. Nevertheless, multiple TAs would require the modification in MAC. 
[bookmark: pro2]Proposal 2: RAN2 asks RAN1 how PUSCH/PUCCH in multi-TRP operation is supported especially with activation of downlink channels.  
HO-like model
Although RAN1 is looking for the possible enhancement that serving cell change is initiated upon TCI state update or upon any other L1/L2 indication, it is not clear how serving cell switching upon L1/L2 indication looks. For example, if it is one-directional switch from serving to non-serving cell, we could consider this switching based on existing L3 handover procedure e.g. handover triggered by L1/L2 indication. On the other hand, if bi-directional and frequent switch among serving cell and TRP(s) is required, serving cell change would be different from existing handover procedure and be more like activation/deactivation among pre-configured candidate cells. 
· One-directional HO: in Rel-16, CHO is introduced, in which multiple candidate cells are configured and handover is executed when the execution condition is met. With CHO framework, RAN2 impact is not so big but we should evaluate whether L1 measurement is stable enough to execute handover and how much gain is expected with L1/L2 indication based CHO. 
· Bi-directional HO: cell switching between serving cell and Secondary TRP. In this approach, both serving cell and Secondary TRP could be configured as serving cells similar to CA. With L1/L2 indication, one cell can be activated similar to case 2 of Scenario A. It might be feasible for SCells. However, given that PCell cannot be deactivated, further change would be needed for PCell.

[bookmark: pro3]Proposal 3: RAN2 asks RAN1 when and how frequently HO is expected between serving cell and secondary TRP cell.  
One thing to discuss is when the secondary TRP cell is prepared in terms of measurement and TA.
· Case 1: the secondary TRP cell is prepared upon L1/L2 indication
· Case 2: the secondary TRP cell is prepared upon addition of the secondary TRP cell via RRC signaling

It is understood that the gNB need to receive measurement report of the secondary TRP cell (e.g. L1 measurement) to decide cell change. Therefore, the UE should start measurement earlier than actual switching. At the same time, there is no need to start measurement upon addition of the secondary TRP cell because it will consume UE power unnecessarily.
From TA perspective, it is not clear whether case 2 is applicable for TA because the UE needs to monitor PDCCH to get RAR from the secondary TRP cell upon PRACH transmission. Before the secondary TRP is activated, there is no way for the UE to receive RAR from the secondary TRP. In the current CHO, the UE stores candidate cells but actual operation to the target cell is initiated when HO execution condition is met. The UE initiates PRACH to the target cell is initiated after HO execution is met. If we follow the same procedure in multi-TRP operation, the gain of L1/L2 based HO will be reduced significantly.  
[bookmark: pro4]Proposal 4: RAN2 asks RAN1 when and how downlink measurement and uplink TA are supported for the secondary TRP cell. 
Conclusion
In this contribution, we identified aspects that RAN2 need to get information from RAN1 to progress higher layer impact to support Multi-TRP-like model and HO like model. 
Based on the discussion, we would like to propose RAN2 to ask the following points to RAN1. 
Proposal 1: RAN2 asks RAN1 whether serving cell TRP is still activated and/or is deactivated when Secondary TRP is activated.  
Proposal 2: RAN2 asks RAN1 how PUSCH/PUCCH in multi-TRP operation is supported especially with activation of downlink channels.  
Proposal 3: RAN2 asks RAN1 when and how frequently HO is expected between serving cell and secondary TRP cell.  
Proposal 4: RAN2 asks RAN1 when and how downlink measurement and uplink TA are supported for the secondary TRP cell. 
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