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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN3#117e, the following agreements and WAs are made:
	Scenarios, use cases, principles, and general concepts:
· Both intra- DU and intra-CU inter-DU scenarios are supported for L1/L2 mobility.
· RAN3 will study the signaling impacts on below use cases following to RAN2 prioritization:
· Stand alone
· Carrier Aggregation (Change of PCell)
· NR-DC (Change of PCell at MN, Change of PScell at SN) 
· RAN3 will aim for a single solution for network signaling design on L1/L2 based inter-cell mobility to support all agreed scenarios. The details of solution are FFS.
· RAN3 focuses on the network-controlled procedure for L1/L2 based inter-cell mobility.
Intra-DU L1/L2 mobility procedure:
Handover preparation:
· WA: For intra-DU L1/L2 mobility, the existing F1AP procedure (e.g., F1AP UE CONTEXT MODIFICATION) is reused for handover configuration for inter-cell mobility.
· The gNB-CU initiates the L1/L2 mobility configuration procedure. FFS on whether gNB-DU can also initiate the L1/L2 mobility configuration procedure.
· The configuration of candidate target cell(s) for L1/L2 mobility is initiated by the gNB-CU. Details are FFS.
Handover execution:
· WA: RAN3 assumes that the UE sends the L1 measurement report to the gNB-DU and the gNB-DU triggers UE mobility to a target candidate cell. All details are up to RAN1 and RAN2 discussion.
· FFS on how the gNB/gNB-DU detects the UE access and whether there is an F1 impact.
Handover completion:
· For intra-DU L1/L2 handover, whether and how to release the source cell/prepared cells’ resources in the gNB-DU is FFS.


In our understanding, introducing the L1/L2 mobility mechanism will lead to the scenario where L1/L2 mobility and L3 mobility occur simultaneously. In this contribution, we will discuss the issue and potential RAN3 solutions.
2. Discussion
According to the use cases agreed in RAN3#117e, the procedure of LTM(L1/L2-triggered mobility) is applicable to both intra-DU and intra-CU inter-DU mobility cases. However, even if LTM is applied, L3 mobility cannot be avoided completely in intra-CU mobility cases. For example, L3 intra-cell handover has to be performed when refreshing security keys is required. Hence, while moving among the intra-CU cells, UE may be controlled to perform LTM or L3 mobility according to the handover command from the network. 
Observation 1 LTM may coexist with L3 mobility for intra-CU mobility cases.
Since LTM is triggered by DU while L3 mobility is decided by CU, it is possible that L1/L2 and L3 handover commands are sent to UE simultaneously if there is no CU-DU coordination on L1/L2 and L3 handover decision/triggering. 
Observation 2 L1/L2 handover command may be received by a UE which is handling a received L3 handover command, and vice versa.
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Let’s discuss what will happen when L1/L2 and L3 handover commands are sent to UE simultaneously. If the L3 handover command used to trigger an intra-cell handover for security keys refreshing is applied first, the L1/L2 handover is delayed. It is because the L1/L2 handover command received from the source cell is discarded when UE MAC is reset during the L3 mobility procedure. After L3 mobility is completed, UE is still connected with the same cell as before the L3 handover procedure. It is known that the L1/L2 handover is triggered when the radio link quality of the serving cell is not good, hence the delaying of L1/L2 handover may lead to RLF. 
Observation 3 Handover collision (i.e. L1/L2 and L3 handover commands are sent to UE simultaneously) may cause RLF.
In another case, if the L1/L2 handover command is applied firstly when L3 handover commands are sent to UE simultaneously. In this case, the L3 handover command cannot be performed because of serving cell change. The resources reserved by the target cell for L3 handover, e.g. resources for CFRA, are wasted. 
Observation 4 Handover collision may cause resource wastage in the target cell.
Based on the above observations, we think the handover collision between L1/L2 and L3 handover should be avoided, e.g. via CU and DU coordination.
Proposal 1 Handover collision between LTM(L1/L2-triggered mobility) and L3 mobility should be avoided, e.g. via CU and DU coordination.
According to the conclusion in RAN3#117e, the procedure of LTM is applicable to NR-DC case with serving cell change within one CG, which means L1/L2 based PSCell change is supported. So L1/L2 PSCell change and L3 PSCell change may coexist for intra-CU case. If SRB3 is configured, PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by SN CU may occur.
Observation 5 L1/L2 based PSCell change and L3 based PSCell change may coexist for intra-CU case, and there will be PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by SN CU if SRB3 is used to transmit L3 PSCell change command.
Proposal 2 PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by SN CU should be avoided, e.g. via SN CU and SN DU coordination.
If SRB3 is not configured, MN sends the L3 PSCell change command on SRB1, while L1/L2 PSCell change command is sent by DU of SN. There will be PSCell change collision between L1/L2 based mobility and L3 based mobility if no MN-SN coordination is applied.
Observation 6 There may be PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by MN CU if SRB1 is used to transmit L3 PSCell change command.
Proposal 3 Xn interface enhancement needs to be studied to avoid PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by MN CU if SRB1 is used to transmit L3 PSCell change command.
3. Conclusion
In this contribution, we discuss the potential RAN3 signaling aspects when LTM and L3 mobility coexist. We have the following observations and proposals:

Observation 1 LTM may coexist with L3 mobility for intra-CU mobility cases.
Observation 2 L1/L2 handover command may be received by a UE which is handling a received L3 handover command, and vice versa.
Observation 3 Handover collision (i.e. L1/L2 and L3 handover commands are sent to UE simultaneously) may cause RLF.
Observation 4 Handover collision may cause resource wastage in the target cell.
Observation 5 L1/L2 based PSCell change and L3 based PSCell change may coexist for intra-CU case, and there will be PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by SN CU if SRB3 is used to transmit L3 PSCell change command.
Observation 6 There may be PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by MN CU if SRB1 is used to transmit L3 PSCell change command.
Proposal 1 Handover collision between LTM(L1/L2-triggered mobility) and L3 mobility should be avoided, e.g. via CU and DU coordination.
Proposal 2 PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by SN CU should be avoided, e.g. via SN CU and SN DU coordination.
Proposal 3 Xn interface enhancement needs to be studied to avoid PSCell change collision between L1/L2 based mobility triggered by SN DU and L3 mobility triggered by MN CU if SRB1 is used to transmit L3 PSCell change command.
4. References
[bookmark: _GoBack][1] RP-221799, Revised WID on Further NR mobility enhancements
