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1 Introduction
RAN plenary agreed a WI related to mobility enhancement work [3]. In this paper we take an early look at the possible RAN4 impact from such work. Based on the WID we have identified some aspects which may be possible to address in RAN4 already from the beginning. 
We see that RAN4 will need to discuss cell change interrupt requirements and L1-RSRP measurement accuracy for non-serving cells.

2	RAN4 Aspects of L1/L2 Centric Mobility

2.1 L1/L2 centric mobility RRM Requirements
According to objective 6 of NR_Mob_enh2 WI, RAN4 should:
	6. To specify RRM core requirements for the following, as necessary [RAN4]:
1. L1/L2-based inter-cell mobility
1. Enhanced CHO configurations addressed by this WI



Compared to Inter Cell Beam Management, L1/L2 centric mobility assumes change of the serving cell. Thus, it is a complete change of cell with regards to the understanding that it leads to “serving cell change via L1/L2 signalling”. 
However, before specifying the RRM core requirements for L1/L2 centric mobility we make a short analysis of the key handover delay components according to current L3 HO requirements. Fig. 2 shows the components that contribute to the HO interruption in L3 handover [1][2]. In our view the existing HO interruption time would set a maximum limit for any interrupt time due L1/L2 centric mobility/cell change:
· RRC procedure delay consists of RRC signal processing related to decoding of handover command and L2/L3 reconfiguration of the protocol layers:
· Tprocessing which includes the delay for RF/baseband retuning, derivation of target gNB security keys and configuration of the security algorithm to be used in the target cell. 
· TΔ is time for fine time tracking and acquiring full timing information of the target cell. 
· Tmargin is the time for SSB post-processing and can be up to 2 ms.
· TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. In addition, there are the interruptions of sending PRACH preamble and receiving the RACH response (RAR).
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Figure 1: Components contributing to service interruption during L3 baseline handover of NR Rel. 17.

We expect that an interrupt (if any) related to a cell change performed by use of the L1/L2 mobility procedure would need to significantly shorter than the existing L3 Handover interrupt time. Otherwise, this will negatively impact the gain from L1/L2 mobility feature.
How to define any cell change interrupt due to L1/L2 mobility and the detailed delay components needs further discussions in RAN4.
Proposal 1: RAN4 to discuss which delay component would be expected when performing an L1/L2 mobility cell change.
Observation 1: Cell change interrupt related to a cell change by L1/L2 mobility should aim at being shorter than existing interrupt due to L3 handover to enable gains from L1/L2 mobility over existing L3 mobility.

2.2 Measurement Accuracy
We expect that L1/L2 centric mobility will likely be based on L1 measurements. These will be reported by the UE to the network. Currently RAN4 has defined measurement accuracies for L1 measurements in section 10 which covers intra-frequency measurement and inter-frequency measurements. 
We note that already in Rel-17 RAN4 defined L1-RSRP measurement requirements for a cell with different PCI than serving cell. We believe these accuracy requirements could also apply for L1 measurements for L1/L2 mobility. 
Observation 2: RAN4 has defined L1-RSRP measurement accuracy requirements for a cell with different PCI than serving cell.
Proposal 2: Discuss if existing L1-RSRP measurement requirements for a cell with different PCI than serving cell can apply for L1 measurements for L1/L2 mobility.
However, we also notice that the current measurement accuracies for SSB-based measurements is rather relaxed especially for FR2. Hence, we propose to discuss the L1-RSRP measurement accuracies and whether they can be improved now when they are to be used for L1/L2 mobility.
Proposal 3: Discuss the L1-RSRP measurement accuracies and whether they can be improved for L1/L2 mobility.

2.3 Inter-frequency aspects
According to the WI Description both Intra and Inter frequency requirements have to be considered in L1/L2 based inter-cell mobility. 
	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



The intra-frequency requirements in FR1 and FR2 for L1-RSRP measurement and reporting have been defined in the latest TS 38.133 document, which covers L1 measurement from a cell with different PCI than serving cell. As mentioned, these could be used as the baseline for L1/L2 mobility intra-frequency requirements. However, inter-frequency measurement accuracies on non-serving neighbor cells seems not considered. We see that such requirements would be needed for L1/L2 mobility as inter-frequency scenario is considered in L1/2 mobility as shown above. 
Observation 3: Inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell need to be defined.

4	Conclusion
In this paper we have discussed some aspects which should be addressed in RAN4 related to L1/L2 mobility. RAN4 could initiate discussions already from the beginning.
Proposal 1: RAN4 to discuss which delay component would be expected when performing an L1/L2 mobility cell change.
Observation 1: Cell change interrupt related to a cell change by L1/L2 mobility should aim at being shorter than existing interrupt due to L3 handover to enable gains from L1/L2 mobility over existing L3 mobility.
Observation 2: RAN4 has defined L1-RSRP measurement accuracy requirements for a cell with different PCI than serving cell.
Proposal 2: Discuss if existing L1-RSRP measurement requirements for a cell with different PCI than serving cell can apply for L1 measurements for L1/L2 mobility.
Proposal 3: Discuss the L1-RSRP measurement accuracies and whether they can be improved for L1/L2 mobility.
Observation 3: Inter-frequency L1-RSRP measurement accuracy requirements on non-serving cell need to be defined.
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