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1. Introduction

In RAN #96 meeting, the revised WID on further NR mobility enhancements was approved [1]. One of the objectives is about L1/L2 based inter-cell mobility, the details are duplicated as following:
	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 last meeting, there is discussion on L1/L2 based inter-cell mobility, and a WF was approved [2]. This contribution provides discussion on this topic.

2. Discussion 
In existing HO delay equals the applicable RRC procedure delay plus the interruption time. The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay. 
According to RAN2 LS [3], 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. The definition is slightly different from RAN4 requirements. In RAN4 requirements, the end point is transmission of the new PRACH. We are not sure whether the first UL transmission on the indicated beam in RAN2 agreement refer to PRACH transmission or UL data. Another consideration is about the first DL reception on the indicated beam of the target cell in the RAN2 agreements, we are not sure how to reflect it in the interruption requirements. It is necessary to discuss above issues when RAN4 specify the interruption requirements.
Observation 1: according to RAN2 agreements, the end point of HO interruption time for 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, which is different from existing RAN4 HO interruption requirements (taking Preamble transmission as ending point)

Proposal 1: taking RAN2 agreements on HO interruption time for L1/L2-based inter-cell mobility into account, it is proposed to discuss following issues when RAN4 specify HO interruption requirements.

· For the RAN2 agreements that end point of HO interruption is when UE performs the first UL transmission on the indicated beam of the target cell, it is proposed to further discuss whether first UL transmission refer to PRACH transmission or UL data? If it refers to UL data, how to reflect this in RAN4 HO interruption requirements

· For the RAN2 agreements that end point of HO interruption is when UE performs the first DL reception on the indicated beam of the target cell, it isproposed to further discuss how to reflect this in RAN4 HO interruption requirements

One open issue is about the definition of intra-frequency/inter-frequency in inter-cell operation. In our understanding, it is better to align the definition between L3 measurement and L1 measurement. Anyway, UE will perform L1 measurement firstly to get the L3 measurement results. The existing L3 measurement definition can be reused for intra-frequency/inter-frequency in inter-cell operation. In detail, taking SSB as example, a measurement is defined as a SSB based intra-frequency measurement provided the centre frequency of the SSB of the serving cell indicated for measurement and the centre frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same. Otherwise, it is inter-frequency measurement. For the case that SSB frequency to be measured is different from serving cell, but within the active BWP of the UE, it can be considered as inter-frequency measurement without measurement gap, as we did for L3 measurement.

Proposal 2: for the definition of intra-frequency/inter-frequency in inter-cell operation, it is proposed to reuse the definition of L3 measurement.  
Another issue is whether to consider inter-frequency case. According to the WID, it is clearly stated that both intra-frequency and inter-frequency are included. If some companies want to preclude inter-frequency case from the WID, it needs to be discussed in RAN plenary.

Proposal 3: for L1/L2 based inter-cell mobility, it is proposed to consider both intra-frequency and inter-frequency case. 
3. Conclusion
This contribution provides discussion on L1/L2 based inter-cell mobility. The proposals are:
Observation 1: according to RAN2 agreements, the end point of HO interruption time for 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, which is different from existing RAN4 HO interruption requirements (taking Preamble transmission as ending point)

Proposal 1: taking RAN2 agreements on HO interruption time for L1/L2-based inter-cell mobility into account, it is proposed to discuss following issues when RAN4 specify HO interruption requirements.

· For the RAN2 agreements that end point of HO interruption is when UE performs the first UL transmission on the indicated beam of the target cell, it is proposed to further discuss whether first UL transmission refer to PRACH transmission or UL data? If it refers to UL data, how to reflect this in RAN4 HO interruption requirements

· For the RAN2 agreements that end point of HO interruption is when UE performs the first DL reception on the indicated beam of the target cell, it isproposed to further discuss how to reflect this in RAN4 HO interruption requirements

Proposal 2: for the definition of intra-frequency/inter-frequency in inter-cell operation, it is proposed to reuse the definition of L3 measurement.  

Proposal 3: for L1/L2 based inter-cell mobility, it is proposed to consider both intra-frequency and inter-frequency case. 
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