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[bookmark: _Ref488331639]Introduction 
In RAN#94 meeting, WID [1] has been agreed to further study mobility enhancement, and one of the objectives is to study L1/L2 triggered mobility, which aiming to reduce the HO latency as well as interruption.

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]
In last meeting, we have agreed the stage-2 procedure for LTM, which including LTM preparation, early synchronization, LTM execution, and LTM completion steps. In this contribution, we further discuss the open issues related to general procedure for LTM.
[bookmark: _Ref178064866]Discussion
UL synchronization
Upon reception of LTM cell switch command, UE may perform synchronization procedure to target cell. In previous meeting, RAN2 agreed to support both RACH-based and RACH-less procedure for LTM. 
RAN2 assumes that both RACH-based (CFRA, CBRA) and RACH-less procedures for L1 L2 mobility switch may be supported. RACH-less if the UE doesn’t need to acquire TA during the cell switch. RAN2 understands that the feasibility of RACH-less may depend on RAN1, and expect that RAN1 is working on this.  
RAN2 assumes RACH resource for CFRA for L1 L2 dynamic switch may be provided in RRC configuration (or potentially by MAC CE FFS). 
For RACH-based LTM, both CBRA and CFRA are supported. For CBRA, RACH resources can be carried in candidate cell’s configuration as in legacy. While for CFRA, whether RACH resources for CFRA for LTM can be provided in cell switch MAC CE is FFS. In our understanding, providing CFRA resource in cell switch command requires additional inter-DU interaction on resource allocation for inter-DU scenarios, which may cause additional latency. To be simple, we can just follow the existing way, i.e., RACH resource for CFRA for LTM is provided in RRC configuration.
[bookmark: _Toc127529905]For CFRA-based LTM, RACH resource is only provided in candidate cell configuration (i.e. in RRC configuration) as in legacy.
For RACH-LESS LTM, it is assumed that UE does not need to trigger RACH to target cell upon reception of cell switch command. As agreed in last meeting, UE is required to indicate the arrival when it moves to the target cell. One issue is how UE obtains the UL grant for first UL transmission as an indication to complete handshake with target cell. In R14 LTE, if RACH-less HO is configured, the UE accesses the target cell via the uplink grant pre-allocated to the UE in the RRC message. If the UE does not receive the pre-allocated uplink grant in the RRC message from the source eNB, the UE monitors the PDCCH of the target cell for dynamic scheduling. 
In LTM, UL grant allocation can follow similar way as R14 RACH-Less HO. Both pre-configured and dynamic scheduled way can be supported. For example, the UL grant can be dynamically scheduled for intra-DU case. And for inter-DU scenario, the UL grant can be pre-configured in candidate cell configuration to avoid inter-DU interaction. That is, the UL grant for RACH-LESS LTM can be pre-configured in candidate cell configuration or dynamically scheduled.
[bookmark: _Toc127529906]For RACH-Less LTM, the UL grant for initial transmission to target cell is pre-configured in candidate cell configuration or dynamically scheduled.
LTM completion/failure handling
In traditional handover, UE sends an RRC reconfiguration complete message to target cell once UE successfully applied the target cell configuration. Similar indication is also required for LTM to inform target cell that UE has applied the corresponding configuration provided in candidate cell configuration. RAN2 agreed to introduce such indication for LTM as following in last meeting：
· UE arrival in the target cell need to be indicated (somehow)
For LTM, there are two possible alternatives for providing the success indication to target cell:
a.	reuse RRC reconfiguration complete message as LTM success indication 
b.	introduce new UL MAC CE as LTM success indication
Employing RRC message such like RRCReconfiugrationComplete for LTM success indication is similar as legacy L3 HO behaviour. For LTM procedure, a new MAC CE may be more proper for providing the LTM success indication, since the candidate cell configuration is agreed to be configured by at least a cellgroup IE instead of RRC reconfiguration IE, it is overkill to use a L3 message as response. And as a response of LTM cell switch command, i.e. MAC CE, an UL MAC CE is better matched.
Once UE receives cell switch command, UE should send the LTM success indication as the first UL message to target cell, which can be carried in the first UL message for RACH-Less LTM or in msg 3/A for RACH-based LTM.
[bookmark: _Toc127529907]Upon reception of cell switch command, UE sends LTM success indication as the first UL message to target cell, e.g. in the first UL message for RACH-Less LTM or in msg 3/A for RACH-based LTM. 
[bookmark: _Toc127529908]RAN2 further study on the LTM success indication message type, e.g. MAC CE or RRC message.
One more issue is how to declare the LTM completion or failure. For failure detection, it is agreed that LTM cell switch is supervised by a timer. The function of the timer is similar as legacy T304, UE may start the timer once cell switch command is received, and if LTM is not successfully completed during the timer running period, the LTM procedure is considered as failed. 
Existing T304 timer for handover failure declaration is maintained in RRC layer, and the start condition is the reception of HO command, i.e. reconfiguration with sync message. For LTM, one open issue is how to maintain the T304-like timer, i.e. maintain the timer in RRC layer or in MAC layer.
[bookmark: _Toc127529909]RAN2 to discuss on the maintenance of the T304-like timer, i.e. maintain the timer in MAC or RRC layer.
Furthermore, the condition for LTM completion should also be defined in RAN2. Regarding to RACH-based LTM, it is straightforward to rely on RACH success to declare LTM completion. For RACH-Less LTM, existing way can be followed, i.e., in R14, RACH-Less HO is considered as successfully completed if UE receives UE contention resolution MAC CE during T304 running. For RACH-Less LTM, cell switch can be considered as completed if a DL message for LTM success indication confirmation is received, e.g., contention resolution MAC CE as in R14 RACH-Less HO can be reused or RAN2 can further discuss which DL message is utilized for LTM success indication confirmation.
[bookmark: _Toc127529910]For RACH-based LTM, handover is considered as completed if RACH procedure is successfully completed.
[bookmark: _Toc127529911]For RACH-Less LTM, handover is considered as completed if a DL message for LTM success indication confirmation is received.

Conclusion
Based on the discussion in section 2 we have following observations:
Proposal 1	For CFRA-based LTM, RACH resource is only provided in candidate cell configuration (i.e. in RRC configuration) as in legacy.
Proposal 2	For RACH-Less LTM, the UL grant for initial transmission to target cell is pre-configured in candidate cell configuration or dynamically scheduled.
Proposal 3	Upon reception of cell switch command, UE sends LTM success indication as the first UL message to target cell, e.g. in the first UL message for RACH-Less LTM or in msg 3/A for RACH-based LTM.
Proposal 4	RAN2 further study on the LTM success indication message type, e.g. MAC CE or RRC message.
Proposal 5	RAN2 to discuss on the maintenance of the T304-like timer, i.e. maintain the timer in MAC or RRC layer.
Proposal 6	For RACH-based LTM, handover is considered as completed if RACH procedure is successfully completed.
Proposal 7	For RACH-Less LTM, handover is considered as completed if a DL message for LTM success indication confirmation is received.
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