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1. Introduction
Techniques for mobility enhancements were introduced in previous releases. However, there are still some areas which are not fully investigated for mobility enhancements. The WI approved in [1] aims to investigate those areas which were not addressed in the previous releases. One of the objectives of [1] is:
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

In this contribution, we discuss and provide our views on the above objective especially with respect to the applicable deployment scenarios.

2. Discussion
[bookmark: _Hlk110928579]Support of UE connected mode mobility is a very important procedure for UE in mobile communication networks. As the UE moves in an area served by the mobile communication system, the UE would cross cell boundaries as such the serving base station should be updated in order for the UE to be served by the best cell with best radio quality link. 
Currently serving cell change is triggered by L3 measurements. RRC signalling is used for Reconfiguration with Synchronisation for change of PCell and PSCell, as well as release/addition of SCells when applicable. In all of legacy handover/ cell change procedures, L2 and L1 configurations are reset as part of handover execution. This may lead to longer latency, larger overhead and longer interruption time. The aim of L1/L2 mobility enhancements is to reduce the latency, overhead and interruption time. There are many possible enhancements could be foreseen for L1/L2 based mobility enhancements. First of all, the WI scope should clearly identify the applicable deployment scenarios. 
The WID listed a number of scenarios where L1/L2 based mobility enhancements to be targeted at (copied below). 
· 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)

As stated above, one of the focuses of L1/L2 mobility enhancements is the improvement in CU-DU network deployment scenario. Within CU-DU architecture, intra-CU mobility is listed as a primary deployment scenario for L1/L2 mobility enhancements. Either intra or inter- DU scenarios can be addressed. As the CU doesn’t change (intra-CU), the mobility functions that the CU is in charge of can be considered to be maintained when considering L1/L2 mobility enhancements. At least the following functions could be considered as per legacy: 
· [bookmark: _Hlk110929696]the generation of security keys and user plane and control plane security procedures (integrity protection and cyphering); 
· the configuration of DUs and the node in charge of making decision on the DU change
Moreover, WDI indicated that no new RAN interfaces (eg. DU to DU) are expected. 
Proposal 1: RAN2 to confirm that for the L1/L2 mobility enhancements for CU-DU architecture the following points will remain unchanged/legacy:
· The generation of security keys and user plane and control plane security procedures (integrity protection and cyphering) 
· The CU is in charge of making decision on the DU change as per legacy
· The CU is in charge of configuration of DU as per legacy
Proposal 2: RAN2 to re-confirm that no new RAN interfaces (eg. DU to DU) will be standardised within this WI and all proposed enhancements should not assume such a standardised interface.

The WID stated that 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. 
PCell change within the CG could be considered for CA while PSCell change within SCG could be considered for NR-DC. Security procedures could be kept as per legacy procedure for both CA and NR-DC scenarios for L1/L2 mobility enhancements.  
It is questionable whether the L1/L2 mobility could be used for switching between MN and SN. As the security keys are required to be updated based on the MN, use of L1/L2 mobility for switching between MN and SN may not be straightforward. Therefore, in our view, the switching between MN and SN should not be a focused scenario for L1/L2 mobility enhancements.
Proposal 3: PCell change within CG (in CA scenario) and PSCell change within SCG (in NR-DC scenario) could be considered for L1/L2 mobility enhancements.
Proposal 4: Switching between MN and SN in NR-DC scenario should not be a focused scenario for L1/L2 mobility enhancements.

The WI objectives broadly stated that the L1/L2 mobility enhancements are applicable to standalone deployment scenarios. Intra-gNB and inter-gNB handover scenarios can be considered in standalone NR deployment. The procedure for Intra-gNB and Inter-gNB handover is similar with respect to the high-level procedures such as security key derivation, handover configuration and handover execution. The security procedure is conducted with respect to the target gNB. Therefore, we wonder whether it is possible to consider standalone deployment scenario (either intra-gNB or inter-gNB handover) in L1/L2 mobility enhancements. 
[bookmark: _Hlk110937412]Proposal 5: RAN2 to discuss which standalone deployment scenarios to be considered for L1/L2 mobility enhancements. 
3. Conclusion
This contribution discusses possible deployment scenarios where L1/L2 mobility enhancements could be focused on. The following proposals were made. 
Proposal 1: RAN2 to confirm that for the L1/L2 mobility enhancements for CU-DU architecture the following points will remain unchanged/legacy:
· The generation of security keys and user plane and control plane security procedures (integrity protection and cyphering) 
· The CU is in charge of making decision on the DU change as per legacy
· The CU is in charge of configuration of DU as per legacy
Proposal 2: RAN2 to re-confirm that no new RAN interfaces (eg. DU to DU) will be standardised within this WI and all proposed enhancements should not assume such a standardised interface.
Proposal 3: PCell change within CG (in CA scenario) and PSCell change within SCG (in NR-DC scenario) could be considered for L1/L2 mobility enhancements.
Proposal 4: Switching between MN and SN in NR-DC scenario should not be a focused scenario for L1/L2 mobility enhancements.
Proposal 5: RAN2 to discuss which standalone deployment scenarios to be considered for L1/L2 mobility enhancements.
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