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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 this contribution, we will discuss potential impacts on F1 interface for L1/L2 based inter-cell mobility.
2. Intra-DU L1/L2 mobility
Figure 1 shows the flow chart of intra-CU inter-DU L1/L2 mobility. We describe below the steps of the procedure as well as provide some proposals for RAN3 discussion.


[bookmark: _Ref61456335]Figure 1: Intra-DU L1/L2 mobility

Handover Preparation:
Step 1~2：CU request DU to prepare candidate cells for UE. DU responds to CU.
Step 3~6: L1 measurement configuration and CG-ConfigInfo including candidate cells configurations are sent from CU to DU. DU forwards the configuration to UE.
Proposal 1 L1 measurement configuration and CG-ConfigInfo including candidate cells configurations need to be sent from CU to S-DU for handover preparation.
Handover Execution:
Step 7~8: Based on L1 measurement report received from the UE, DU decides to initiate L1/L2 HO and sends L1/L2 HO command to UE.
There may be some CU-DU coordination to avoid L1/L2 HO and L3 HO collision when L1/L2 HO is initiated, details can be found in [2].
Step 9~10: DU receives HARQ feedback from UE. UE performs rach or rach-less procedure towards DU and also sends L1 or L3 reconfiguration complete message to DU.
Handover Complete:
Step 11: DU informs CU of which cell the UE has successfully accessed during L1/L2 handover by ACCESS SUCCESS message. Upon the reception of ACCESS SUCCESS message, CU applies the RRC configuration of target cell which was pre-configured to UE in step 4.
Proposal 2 DU informs CU of which cell the UE has successfully accessed during L1/L2 handover by ACCESS SUCCESS message, then CU applies the RRC configuration of the corresponding cell.
3. Intra-CU inter-DU L1/L2 mobility
According to the WID, no new RAN interfaces are expected for L1/L2 mobility, which means direct communication between S-DU and T-DU is not supported even in intra-CU inter-DU L1/L2 mobility case. 
Observation 1 Direct communication between S-DU and T-DU is not supported in intra-CU inter-DU L1/L2 mobility case.
Figure 2 below describes the procedure of L1/L2 mobility in intra-CU inter-DU case. 


Figure 2: Intra-CU inter-DU L1/L2 mobility
Handover Preparation:
Generally speaking, the steps of handover preparation are the same for inter-DU and intra-DU mobility cases. Except that some enhancements(e.g. early TA acquisition) may be introduced in inter-DU case which requires enhancement on F1 interface. We explain how the potential early TA acquisition solution impacts the procedure following:
Step 1~2：CU request T-DU to prepare candidate cells for UE. T-DU responds to CU. SRS or RACH configuration for UE in target-DU may be configured assuming TA acquisition before the reception of handover command is supported.
Step 3~6: step 3~6 in intra-DU case can be reused here. If early TA acquisition is supported, SRS or RACH configuration generated by T-DU should be sent to UE via S-DU.
Step 7a, 7b, 7c: T-DU acquires TA of UE based on SRS or RACH. And TA is passed from T-DU to S-DU through CU.
Proposal 3 For intra-CU inter-DU L1/L2 mobility case, exchange information between S-DU and T-DU via F1 interfaces through CU should be studied for potential enhancements(e.g. early TA acquisition). Which potential enhancements will be introduced depends on the outcome of RAN1/2 discussion.
Handover Execution:
Step 8~10: Same as step 7~9 in intra-DU case.
Step 11a, 11b: S-DU informs T-DU through CU that L1/L2 HO has been initiated, so T-DU can confirm that the L1/L2 HO is completed by rach-less procedure.
Step 12~13: Same as step 10~11 of intra-DU case.
If the user plane path between CU and T-DU is only established after L1/L2 HO is completed(i.e. step 13), T-DU can only receive the DL user data from CU after UE has access the T-DU. Hence, there will be data interruption between UE accessing the T-DU and receiving data from T-DU. Some solutions can be studies to reduce the data interruption, e.g. early path establishment between CU and T-DU.
Proposal 4 Enhancement to reduce the data interruption between UE accessing the T-DU and receiving data from T-DU should be studied.
Handover Completion:
Step 14~15: CU sends a UE CONTEXT RELEASE COMMAND message to the source DU. S-DU releases the UE context and responds to the CU with a UE CONTEXT RELEASE COMPLETE message.
4. Conclusion
In this contribution, we discuss the potential impacts on F1 interface for L1/L2 based mobility in intra-DU and intra-CU inter-DU cases. We have the following observation and proposal.
Observation 1 Direct communication between S-DU and T-DU is not supported in intra-CU inter-DU L1/L2 mobility case.
Proposal 1 L1 measurement configuration and CG-ConfigInfo including candidate cells configurations need to be sent from CU to S-DU for handover preparation.
Proposal 2 DU informs CU of which cell the UE has successfully accessed during L1/L2 handover by ACCESS SUCCESS message, then CU applies the RRC configuration of the corresponding cell.
Proposal 3 For intra-CU inter-DU L1/L2 mobility case, exchange information between S-DU and T-DU via F1 interfaces through CU should be studied for potential enhancements(e.g. early TA acquisition). Which potential enhancements will be introduced depends on the outcome of RAN1/2 discussion.
Proposal 4 Enhancement to reduce the data interruption between UE accessing the T-DU and receiving data from T-DU should be studied.
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