3GPP TSG-RAN WG2 Meeting #119 electronic
                                       R2-2207857 
Online, 17th – 29th August, 2022                                   
Agenda item:
8.4.2.1
Source: 
Sharp
Title: 
Initial discussion of L1/L2 mobility
Document for:
Discussion and Decision
1. Introduction
In RAN#96 [1], the revised WID of Mobility Enhancement is approved. In this paper, we discuss on the following objective:
1. To specify mechanism and procedures of L1/L2 based inter-cell mobility for mobility latency reduction:
· Configuration and maintenance for multiple candidate cells to allow fast application of configurations for candidate cells [RAN2, RAN3]

· Dynamic switch mechanism among candidate serving cells (including SpCell and SCell) for the potential applicable scenarios based on L1/L2 signalling [RAN2, RAN1]

· L1 enhancements for inter-cell beam management, including L1 measurement and reporting, and beam indication [RAN1, RAN2]

· Note 1: Early RAN2 involvement is necessary, including the possibility of further clarifying the interaction between this bullet with the previous bullet

· Timing Advance management [RAN1, RAN2]

· CU-DU interface signaling to support L1/L2 mobility, if needed [RAN3]

Note 2: FR2 specific enhancements are not precluded, if any.

Note 3: The procedure of L1/L2 based inter-cell mobility are applicable to the following scenarios:

· Standalone, CA and NR-DC case with serving cell change within one CG

· Intra-DU case and intra-CU inter-DU case (applicable for Standalone and CA: no new RAN interfaces are expected)

· Both intra-frequency and inter-frequency

· Both FR1 and FR2

· Source and target cells may be synchronized or non-synchronized

2. Discussion
In RAN2#114-e [2], it was agreed as below:
· 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.

So we think the above scenario of L1/L2 mobility model can be a good start point of Rel-18 L1/L2 based inter-cell mobility.
Proposal 1 The above scenario of L1/L2 mobility model agreed in RAN2#114-e can be baseline for Rel-18 L1/L2 mobility.
Besides, in this meeting, RAN2 will focus on intra-frequency intra-DU case at first. According to LS reply to RAN1 [3], RAN2 answered the question from RAN1 related to CU-DU split as following:
For intra-DU case, there is no change of CU-UP/CU-CP configuration as well as RLC/MAC configuration while L1/L2 mobility, so we propose:
Proposal 2 For intra-DU case, RAN2 confirms that radio bearer and security key should be kept as the current configuration while L1/L2 mobility.
During serving cell change, some parameters (UE-dedicated parameters, cell-specific parameters, RRM measurement parameters, etc.) might be changed. For UE-dedicated parameters, NW can configure them common with serving cell and additional cells, so UE can use the same parameters as before serving cell change. However, cell-specific parameters (e.g. initial BWP related) cannot be changed for UE. Therefore, serving cell change might impact on receiving SI, Paging message, etc.. We propose two approaches to solve this issue:
Option 1: Same initial BWP is configured among serving cell and additional cells

Option 2: Switch initial BWP of source cell to those of target cell upon serving cell change

Option 1 reduces the degree of freedom of the network, but ensures that UE can move to target cell seamlessly. For option 2, some parameters might be initialized due to change of cell-specific parameters upon serving cell change.
Proposal 3 RAN2 down-selects the following options for configuring initial BWP:
Option 1: Same initial BWP is configured among serving cell and additional cells

Option 2: Switch initial BWP of source cell to those of target cell upon serving cell change

3. Conclusion

In this contribution, we made the following proposals:
Proposal 1 The following scenario agreed in RAN2#114-e can be baseline for Rel-18 L1/L2 mobility:
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.


Proposal 2 For intra-DU case, RAN2 confirms that radio bearer and security key should be kept as the current configuration while L1/L2 mobility.
Proposal 3 RAN2 down-selects the following options for configuring initial BWP:
Option 1: Same initial BWP is configured among serving cell and additional cells

Option 2: Switch initial BWP of source cell to those of target cell upon serving cell change
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Question 4: In regard of CU-DU split, from RAN2/3 perspective, is there any difference between supporting intra-DU only and supporting inter- in addition to intra-DU, in terms of the following? 


The associated RAN2 specification impact,





[Answer 4-1] When RLC/MAC configuration is contained within the same DU, MAC reset and RLC reestablishment may be avoided. Supporting inter-DU might also imply different CU-UP, which would complicate CU handling, such as PDCP reestablishment to update security context. In addition, even if we restrict to only one CU-UP and CU-CP, that would require extra inter-node signaling and additional changes in RAN2 configuration.
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