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Introduction
RAN3 is considering L1/L2 based inter-cell mobility for mobility latency reduction:

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]
· 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

We analyze which part of procedure causes interruption time in conventional L3 mobility and where there is a room for improvement. In conclusion, we propose our preferences.
Discussion
For SA Intra-CU, Inter-DU legacy L3 mobility, the procedure is described in TS 38.401[1] 8.2.1.1. According to the spec, when inter-DU handover is executed, UE cannot transmit or receive U-plane data since UE receives RRCReconfiguration from source gNB-DU in step 6 until target gNB-DU receives RRCReconfigurationComplete from UE in step 9. 
According to TS 38.331[2] 5.3.5, L3 mobility involves MAC reset, RLC re-establishment, and PDCP re-establishment/data recovery for inter/intra-DU scenarios. These procedures are performed while the interruption described above. In other words, these procedures cause the interruption time for UE.
[image: ]
Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR

Observation 1: For intra-DU and inter-DU, L2 behavior in conventional L3 mobility is MAC reset, RLC re-establishment, and PDCP re-establishment/data recovery in TS 38.331[2].
In case of inter-CU, L3 signaling is required in RRC, and it is difficult to avoid only with L1L2 actions. Besides, for intra/inter-DU mobility, MAC partial reset and RLC/PDCP duplication with L1L2 based signaling could reduce interruption time. From these insights, we propose that RAN3 should prioritize to study intra-CU, intra/inter-DU L1L2 mobility scenarios.
Proposal 1: RAN3 prioritize to study intra-CU L1L2 mobility scenario including intra-CU-inter-DU and intra-CU-intra-DU.
For inter-DU mobility, DC based approach could reduce interruption time caused by MAC/RLC reset and PDCP actions. In this approach, UE is configured candidate target-DU(s) in advance. As shown in the figure below, before the release of source-DU, UE and gNB establish intra-CU DC between source-DU and candidate target-DU(s) as PCell and PSCell, respectively. Then UE switches PCell and PSCell, i.e. source-DU and target-DU become PSCell and PCell, respectively. As shown in Figure 2, user data will be interrupted since PCell and PSCell switching until L1L2 mobility is completed. This interruption does not involve RACH, MAC/RLC reset and PDCP re-establishment, so the interruption caused by DC based L1L2 mobility may be shorter than that of conventional L3 mobility. On the other hand, for intra-DU, CA based L1L2 mobility can be considered, in which UE and NW establish CA to operate as in the case of inter-DU DC.
To perform L1L2 mobility without involvement of L3 actions, preparation (i.e. inter-DU DC establishment and PCell/PSCell switching) could be needed, and it may involve the signaling between DUs and CU. Thus, cell switching procedure and signaling should be studied.
Proposal 2: RAN3 study the possibility of DC/CA based L1L2 mobility.
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Figure 2: Example of DC based Inter-gNB-DU L1L2 Mobility procedure
L1L2 mobility failure scenario should also be discussed. If UE retries failed L1L2 mobility based on stored configuration, it will possibly fail again. In this situation, L1L2 mobility should be re-configured or fallback to L3 mobility. However, it is needed when UE fallbacks to L3 mobility that UE and gNB are configured L3 mobility in advance, so simultaneous configuration of L1L2 mobility and L3 mobility should also be studied.
Proposal 3: Simultaneous config of L1L2 mobility and L3 mobility should be studied.
Conclusions and Proposals
Our proposals are summarized below.
Observation 1: For intra-DU and inter-DU, L2 behavior in conventional L3 mobility is MAC reset, RLC re-establishment, and PDCP re-establishment/data recovery in TS 38.331[2].
Proposal 1: RAN3 prioritize to study intra-CU L1L2 mobility scenario including intra-CU-inter-DU and intra-CU-intra-DU.
Proposal 2: RAN3 study the possibility of DC/CA based L1L2 mobility.
Proposal 3: Simultaneous config of L1L2 mobility and L3 mobility should be studied.
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