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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
The WI on Further NR mobility enhancements[1] was agreed in RAN#96-e. One of the objectives is to specify the mechanism of L1/L2 based inter-cell mobility as follows:
	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 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 WID, the procedure of L1/L2 based inter-cell mobility is applicable to both intra-DU and intra-CU inter-DU mobility cases. However, even if L1/L2 mobility is applied, L3 mobility cannot be avoided completely in intra-CU mobility case. 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 asked to perform L1/L2 mobility or L3 mobility according to the handover command from the network.
Observation 1 L1/L2 handover may coexist with L3 handover for intra-DU and intra-CU inter-DU mobility cases.
Since L1/L2 mobility 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 HO 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 explain 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 firstly, 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 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, the L1/L2 handover command is applied firstly when L1/L2 and 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 are wasted.
Observation 4 HO collision may cause resource wastage in the target cell of L3 handover procedure.
From the above observations, we think HO collision between L1/L2 and L3 handover should be avoided, e.g. via CU and DU coordination.
Proposal 1 HO collision between L1/L2 based mobility and L3 mobility should be avoided, e.g. via CU and DU coordination.
According to the WID, the procedure of L1/L2 based inter-cell mobility 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 L1/L2 mobility and L3 mobility coexist. We have the following observation and proposal:

Observation 1 L1/L2 handover may coexist with L3 handover for intra-DU and intra-CU inter-DU 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 HO collision may cause resource wastage in the target cell of L3 handover procedure.
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 HO collision between L1/L2 based 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.
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