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1. Introduction 
For Rel-18 further NR mobility enhancements, the following agreement was made in RAN2#119 for L1/L2 mobility interruption time:
	Assumption: HO interruption time for L1/L2-based inter-cell mobility is the time from UE receives the cell switch command to UE performs the first DL/UL reception/transmission on the indicated beam of the target cell. FFS if TRS tracking after HO and CSI RS measurement should also be included, i.e. the time to use a high-performance beam (can be clarified further).



And there was also one issue regarding latency model discussed in RAN2#119bis, and the leftover FFS is as below:
	[bookmark: _Hlk117509461]FFS whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified. 



In this paper, we further discuss the L1/L2 mobility latency model and provide our view on the FFS above.
2. Discussion 
In the RAN2 assumption, the handover interruption time of L1/L2-based inter-cell mobility is the time when UE performs the first DL/UL reception/transmission on the indicated beam of the target cell. But this definition is still not crystal clear, e.g., does it refer to the MSG3 if RACH is performed, or does it refer to the first user plane data exchange after RACH, or how to interpret which is the indicated beam (e.g., CSI-RS beam, or SSB beam used for preamble, or SSB beam indicated by TCI-state). Considering the definition of handover interruption time developed in R16 mobility WI, i.e., “Mobility interruption time: the shortest time duration supported by the system during which a user terminal is not able to exchange user plane packets with any base station during transitions”, the end point should be defined from control plane perspective, which should be with a control plane message that means a UE is “able to exchange user plane packets” with the base station again. As RAN2 “assumes L1/2 mobility trigger information is conveyed in a MAC CE”, the corresponding success indication of cell switch could also be a MAC CE towards target cell.
Proposal 1: define an uplink MAC CE towards target cell as the success indication of cell switch.
Since the starting point of LTM interruption time is “the time from UE receives the cell switch command”, the corresponding end point should be the time when UE sends the cell switch success indication to target cell. If RACH is performed towards target cell, the RAR can provide the UL-grant accordingly. And if RACH-less mechanism is used here, the periodic UL-grant or dynamic UL-grant should be used for the transmission of this cell switch success indication.
Proposal 2: the end point of the L1/L2 mobility interruption time is the time when UE sends the cell switch success indication to target cell.
Regarding whether “the time to use a high-performance beam” is included in handover interruption time, the initial discussion was done in a post-meeting offline discussion [1]. Based on companies’ feedback, the suggested proposal is “Proposal 2:	We assume that TRS tracking and CSI-RS measurement are already included in the fine-tracking and measurement components, respectively, in current HO interruption model”. But we don’t think this assumption is valid, the main concern is that the TRS or CSI-RS that a UE is supposed to measure may not be available before UE transmits preamble, as the gNB doesn’t know which beam should be used for this CSI-RS or TRS if the target cell was not a SCell. Only after target cell receives the preamble, it will know appropriate beams to use for the UE. So we think it is difficult to assume TRS for time/frequency synchronization or CSI-RS measurement for beam management can be done prior to Preamble transmission.
In our view, except for the SSB beam used for RACH preamble transmission in current serving cell, other beams (e.g., CSI-RS beam in serving cell, or neighbour cell SSB beam indicated by TCI-state with additional PCI) can be considered as high-performance beam. Then if we consider applying the high performance beam, i.e., CSI-RS beam after TRS synchronization, a separate delay after RACH procedure (if RACH is used) should be considered. Since in RAN2#119bis meeting, RAN2 assume “Whether to support of performing TRS tracking and CSI measurement of candidate/target cell before/by cell switch command” may be discussed in RAN1, besides of waiting for further RAN1 input, RAN2 can also assume at least TRS tracking and CSI RS measurement (in order to enable high performance beam) should also be included as part of latency of LTM.
Proposal 3: RAN2 assumes TRS tracking and CSI RS measurement (in order to enable high performance beam) should also be included as part of latency of LTM.
Based on the initial latency model [1] and the updates according to P1/P2, the revised latency model is illustrated in Figure 1. The two major revisions are:
1. The interruption time includes Tack which is for transmission of Cell switch success indication.
2. The whole latency should also include Tbeam which is for TRS tracking and CSI-RS measurements after RACH in order to apply high performance beam for data exchange. But this part may not be concluded before RAN1 provides further input. So, an FFS is added accordingly.
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Figure 1 revised latency model of L1/L2 based mobility

Proposal 4: consider Figure 1 as the baseline procedure of LTM.

Regarding how to handle the configuration of candidate cells, we think the handling could be split into three steps, i.e., decoding, compliance check, and application of the configuration. According to the agreement made in RAN2#119bis as below:
	For UE processing, the following (not exhaustive) is assumed to be performed after receiving the cell switch command:
MAC/RLC reset (when configured) 
RF retuning (e.g. needed for inter-frequency), baseband retuning 



The step 3, i.e., the application of the configuration step, is performed after receiving the cell switch command. And the discussion point is whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration, and whether to specify this UE behaviour. And in our view, this discussion is also related to the reference configuration. In RAN2#119bis, RAN2 agreed “For L1L2 mobility will support that candidate configurations are delta configurations on top of a reference configuration. FFS if the reference configuration is a separate reference configuration or e.g. the current configuration”. 
If the reference configuration is the current configuration (as like in the legacy case where the current source Pcell is the reference for the candidate cells), UE has to decode the configuration of candidate cells upon reception to get the full configuration of the candidate cells, otherwise if a second reconfiguration of current source configuration occurs before the UE receives the cell switch command, i.e., the latest source cell configuration is not the same as the reference configuration when the delta configuration is made for candidate cells, the configuration of candidate cells have to be updated accordingly as well. It may lead to more RRC signalling overhead. 
On the other hand, if the reference configuration is a separate reference configuration, also considering the latency of ASN.1 decoding and compliance check is minimal, it seems not so necessary to do this upon reception of the candidate cells configuration. Because a big amount of candidate cells may be configured for UE, and early decoding means the full configuration of all candidate cells may take up a large memory resource at UE side. In this case, it might be good to leave it to UE implementation when to perform ASN.1 decoding and compliance check.
Proposal 5: postpone the discussion on “whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified”, until RAN2 figures out what is the reference configuration to enable delta configurations.
3. Conclusion
In this paper, we discuss some issues related to the latency model of L1/L2 based handover, and we propose:
Proposal 1: define an uplink MAC CE towards target cell as the success indication of cell switch.
Proposal 2: the end point of the L1/L2 mobility interruption time is the time when UE sends the cell switch success indication to target cell.
Proposal 3: RAN2 assumes TRS tracking and CSI RS measurement (in order to enable high performance beam) should also be included as part of latency of LTM.
Proposal 4: consider Figure 1 as the baseline procedure of LTM.
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Figure 1 revised latency model of L1/L2 based mobility

Proposal 5: postpone the discussion on “whether ASN.1 decoding and validity/compliance check of candidate cell configuration are performed upon reception of the candidate cells configuration. FFS if this need to be specified”, until RAN2 figures out what is the reference configuration to enable delta configurations.
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