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1 Introduction
At RAN2#105e meeting, RAN2 start to discuss L1/2 centric mobility where two scenarios (models) are identified, namely Inter-cell multi-TRP-like model (also called scenario 1) and L1L2 mobility model (also called scenario 2). In Figure 1 UE A is always in the coverage of serving cell A hence no serving cell is changed in inter-cell multi-TRP-like model while UE B moves out of coverage of serving cell A  hence serving cell must be changed.
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Figure 1: inter-cell multi-TRP-like model (refer to UE A) and L1L2 mobility model (refer to UE B) [3]
RAN2 concluded simplified procedures for both scenarios, which reflects potential impact on RAN2 in high level. RAN2 also answered questions from RAN1 LS [1] in LS [6]. Meantime RAN4 also answers question 5 and question 6 to response the same LS in [2]. The potential RAN2 impact is such big that it can’t be accommodated by current RAN2 TU plan for this topics. In this paper we analysis potential RAN2 impact and propose to scope down on this topic so that it can fit RAN WGs TU plan.
2 Discussion
 Here are the agreement at last RAN2 agreements:
· RRC provides the configuration for “the cells for L1/L2 centric mobility”, and L1/L2 signaling can be used/feasible for the dynamic usage/switching of the configured value.

· R2 didn’t see a problem with using different C-RNTIs for different cells. Different C-RNTI seems more natural in a mobility scenario. No conclusion in R2 for mTRP scenario.

· RRC configurations of the cells for L1/L2 centric mobility, including C-RNTI, are configured by RRC. 
· RAN2 prefer to restrict the scope of the deployment only for intra-DU case in Rel-17.
· RAN2 assumes to prioritize intra-frequency case in Rel-17, but RAN2 follows the RAN4 decision to support inter-frequency case.
· RAN2 confirm the simplified procedures on the inter-cell multi-TRP-like model as a baseline RAN2 understanding:

Scenario 1: Inter-cell multi-TRP-like model 


1. UE receives from serving cell, configuration of SSBs of the TRP with different PCI for beam measurement, and configurations needed to use radio resources for data transmission/reception incl resources for differet PCI. 


2. UE performs beam measurement for the TRP with different PCI and report it to serving cell.


3. Based on the above reports, TCI state(s) associated to the TRP with different PCI is activated from the serving cell (by L1/L2 signaling). 


4. UE receives and transmits using UE-dedicated channel on TRP with different PCI. 


5. UE should be in coverage of a serving cell always, also for multi-TRP case, e.g. UE should use common channels BCCH PCH etc. from the serving cell (as in legacy).
· RAN2 confirm the simplified procedures on the L1L2 mobility model as a baseline RAN2 understanding:


Scenario 2: L1L2 mobility model (i.e. with serving cell change)


1. UE receives from serving cell, configuration of SSBs of the cell with different PCI for beam measurement/ serving cell change.


2. UE performs beam measurement for the cell with different PCI and report it to serving cell. 


3. Serving cell configuration for cell with other PCI is provided to the UE by RRC (pre-configuration for serving cell change, FFS if this step is same as 1). 


4. Based on the above reports, TCI states for cell with different PCI is activated along with the serving cell change (by L1/L2 signaling). FFS if this is multiple steps.

5. UE changes the serving cell and starts receiving/transmitting using the pre-configured UE-dedicated channel and TCI states.

· Ask R1 to confirm that L1L2 mobility is assumed to be based on L1 measurements (not in R2 scope) 
· R2 assumes for now that L1L2 mobility model includes Pcell mobility and possibly also Scell mobility (FFS).
· R2 assumes that for both multi-TRP and mobility scenarios, single protocol stack can be assumed (intra-DU)
· Continue discussion [036] to converge on a reply LS, can include all R2 agreements and explicitly formulated replies to R1 questions (to the extent needed/possible)
To understand these two scenarios better, it is worthy to look from user plane point of view at first. RAN2 agreed that “R2 assumes that for both multi-TRP and mobility scenarios, single protocol stack can be assumed (intra-DU)”. Following Figure 2 illustrates such agreement:
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Figure 2: user plane structure for both models
First of all, in both scenarios “non-serving cell” (called cell B in this paper) is taken as another cell. Since user plane protocol stack i.e. SDAP/PDCP/RLC/MAC is shared between serving cell (called cell A in this paper) and cell B, most likely the relevant parameters of those protocol stacks could be same i.e. the main difference will be physical layer parameters. On other hand in both RRC layer and MAC layer cell A and cell B will be taken as different cell, so the closest architecture is carrier aggregation in user plane for scenario 1. In CA case all serving cells are ready to serve UE unless for other non-radio reasons e.g. power saving. Apart from shared user plane stacks, the main difference compared to CA is that cell B is not always ready to serve UE unless its “good enough” based on beam management framework which now is extended from one PCI to two PCIs. For scenario 2, cell B is more like a special neighbouring cell whose RRC parameters are pre-configured in advance which is similar to CHO scheme. The intention of shared user plane protocol stack is to reduce user plane interruption and packet retransmission as much as possible.
Observation1: For scenario 1, non-serving cell can be taken as aggregated serving cell whose availability is subject to radio condition
Observation2: for scenario 2, non-serving cell can be taken as a special neighbouring cell whose RRC parameters are pre-configured
Procedure wise, the highlighted part are almost same for both scenairos. In order to measure and later on connect to or switch to cell B, network need provide configuration of cell B in advance from cell A including configuration of SSBs for beam measurement and configurations for data transmission/reception. Note in order to find a proper cell B, more than one candidate could be preconfigured. Then UE will start to do measurement based on received configuration. Once a proper candidate cell is found, UE will report such candidate to network. Based on reported measurement result network will either command UE to connect to the candidate cell i.e. cell B in scenario 1 (where connection to cell A is still kept) or switch to cell B in scenario 2. After that UE can start communication with cell B.

In scenario 1, without serving cell change and with shared user plane protocol between cell A and cell B, connection or disconnection to cell B could be done based on L1 measurement and the impact on control plane and user plane is minor apart from the aforementioned procedures e.g. some new MAC CE maybe needed to activated new TCI states.

In scenario 2, the cell role maybe changed between cell A and cell B, for example between PCell and SCell, then the outcome of the switch should be same as legacy handover. In control plane it means a new mobility procedure will be introduced which mainly relies on L1/L2 signaling. The new scheme brings some new issues e.g. security issue, TA maintenance issue, reliability issue, interaction between new procedure and legacy handover procedure etc. Because measurement and execution signalling are both based on L1/L2 signaling without L3 filtering, the cell switch supposes to happen frequently. It could pose negative impact on user plane. It also means UE have to switch common channel operation e.g. SI acquisition/Paging monitoring and RACH procedure back and forth between cell A and cell B frequently. 
Observation3: majority of the procedures are common between scenario 1 and scenario 2. Extra part of scenario 1 is rather minor.
Observation4: the cell role change of scenario 2 will bring significant RAN2 impact 

In addition, RAN2 agreed that “R2 assumes that for both multi-TRP and mobility scenarios, single protocol stack can be assumed (intra-DU)”. RAN3 indicates in LS [5] that before benefit is made clear RAN3 hesitates to investigate inter-DU case due to potential big impact on RAN3 as following:

In addition, compared to intra-DU case, the inter-DU case will introduce much more impacts to RAN3, which may cover F1/E1/XnAP. Those impacts may include, e.g., PCell change procedure, UP tunnel switch, data fowarding, neighboring cell detection and configuration, etc. The potential benefits of an L1/L2-based mobility solution in an inter-DU scenario compared to what is already achievable with L3 mobility mechanisms and enhancements introduced in Release 16 (e.g., CHO) should be proven prior to pursuing specification work.
Observation 5: inter-DU will not be covered in both RAN2 and RAN3

RAN2 also agreed that “RAN2 assumes to prioritize intra-frequency case in Rel-17, but RAN2 follows the RAN4 decision to support inter-frequency case”. RAN4 answer in LS[4] that compared to intra-frequency case, inter-frequency case may bring more impact on RRM aspects including measurement gap, SMTC, reference timing, TCI switching delay etc.

Observation 6: inter-frequency case is not RAN2’s focus and demands more work in RAN4
RAN2 planed TUs (0.5, 0.5, 0.5, 1) for this topic in coming 4 meetings. RAN2 come to the aforementioned agreement after 2 meetings and answered the LS to RAN1 in [6]. Considering this topic need very close corporation between RAN1 and RAN2 and the progress made so far in RAN2, it is obviously very difficult for RAN2 to finish both scenarios. While the latest endorsed RAN2 TU plan in [4] shows no any remaining TU is available in Q3/Q4 2021 and Q1 2022 i.e. it is not feasible to add more TUs to this topic unless some other items are sacrificed. RAN3 also indicate in [5] that no TU is planned for feMIMO WID. In addition RAN3 also pointed out that “From the above analysis, RAN3 concludes that intra-DU cases can be addressed in the current release. Nevertheless, the impact to RAN3 is not negligible for intra-DU case”.The potential way out is to only specify scenario 1 and focus on intra-DU&intra-frequency case and leave the rest to Rel18.
Proposal 1: In Rel-17, only inter-cell multi-TRP-like model i.e. scenario 1 is specified
Proposal 2: In Rel-17, RAN WGs proceeds the work by focusing on intra-DU&intra-frequency case 

Proposal 3: RAN task RAN WGs to proceed relevant work based on proposal 1&proposal 2
3 Conclusion

Observation1: For scenario 1, non-serving cell can be taken as aggregated serving cell whose availability is subject to radio condition
Observation2: for scenario 2, non-serving cell can be taken as a special neighbouring cell whose RRC parameters are pre-configured
Observation3: majority of the procedures are common between scenario 1 and scenario 2. Extra part of scenario 1 is rather minor.
Observation4: the cell role change of scenario 2 will bring significant RAN2 impact 

Observation 5: inter-DU will not be covered in both RAN2 and RAN3

Observation 6: inter-frequency case is not RAN2’s focus and demands more work in RAN4
Proposal 1: In Rel-17, only inter-cell multi-TRP-like model i.e. scenario 1 is specified
Proposal 2: In Rel-17, RAN WGs proceeds the work by focusing on intra-DU&intra-frequency case 

Proposal 3: RAN task RAN WGs to proceed relevant work based on proposal 1&proposal 2
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