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1. Introduction

In RAN #98 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 further discussion on general aspects and scenarios for this topic.

2. Discussion 
One of the open issues is delay requirements for PDCCH ordered RACH before cell switch command, according to discussion in last meeting, there are following options:

· Option 1: Better to define similar delay requirements for PDCCH ordered RACH for candidate cell(s) in RAN1 but not RAN4
· Option 2: RAN4 to study delay requirements for PDCCH ordered PRACH transmission to neighbour cell. 

· Option 2a: 

· If the reception of RAR is not configured/indicated, the delay of PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of preamble transmission to the candidate cell plus RF retuning back time.

· If the reception of RAR is configured/indicated, the delay of the PDCCH-order based RACH transmission is defined as the time between the time of DCI command reception for PDCCH-order based RACH and the end of RAR window plus RF retuning back time.
· Option 2b:

· RAN4 discuss and clarify whether the UL BWP of target cell is activated during uplink synchronization. Delay requirements need to be discussed after RAN1/2 concludes the corresponding procedure.

· There is potential application delay and interruption for a cell on which DL sync is indicated to be performed by UE and/or UE needs to be prepared to transmit PRACH to the target cell. RAN4 will discuss the corresponding delay requirements.
· Option 2c:

· RAN4 to discuss whether and how to define delay requirements for PDCCH ordered PRACH transmission to LTM cell for which UE needs additional processing to build and load RF scripts. It is also up to decisions from other working groups.

· LTM requirements are applicable only when a QCL source reference signal of “PDCCH ordered PRACH to an LTM candidate cell before LTM handover” is the same or one of the reference signals configured and used for LTM L1-RSRP measurements from the cell.
In last meeting, RAN1 also discussed this issue and send LS to RAN4 [3]. The related content of the LS is duplicated as following:
	RAN1 LS (R1-2304276)

1. Time gap between a PDCCH order and the corresponding PRACH transmission
RAN1 discussed the time gap between a PDCCH order and the corresponding PRACH transmission for LTM. RAN1 believes that this will require that the time gap is increased at least for the following scenario

· For PDCCH-order based PRACH on a candidate cell that is not a current serving cell with PUCCH/PUSCH or inter-frequency with the current serving cell

RAN1 relies on RAN4: 

· to verify the need for the above additional latency and, if so, the corresponding value is needed.

· to investigate any impact/interruption on UL Tx of serving cell due to the PRACH Tx on a candidate cell that is not a current serving cell with PUCCH/PUSCH

· to verify the need for any update is required to ΔBWPSwitching, ΔDelay if so, the corresponding values and whether UE capability is needed

Potential RAN1 spec update will be based on RAN4’s feedback.




The legacy time gap between a PDCCH order and the corresponding PRACH transmission is specified in TS 38.213. If a random access procedure is initiated by a PDCCH order, the UE, if requested by higher layers, transmits a PRACH in the selected PRACH occasion, as described in [11, TS 38.321], for which a time between the last symbol of the PDCCH order reception and the first symbol of the PRACH transmission is larger than or equal to NT,2 + ∆BWPSwitching + ∆Delay + Tswitch msec, where NT,2 is a time duration of N2 symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] assuming μ corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH order and the SCS configuration of the corresponding PRACH transmission. ∆BWPSwitching = 0 if the active UL BWP does not change and ∆BWPSwitching is defined in [10, TS 38.133] otherwise. ∆Delay = 0.5 msec for FR1 and ∆Delay = 0.25 msec for FR2. Tswitch is a switching gap duration as defined in [6, TS 38.214]. For a PRACH transmission using 1.25 kHz or 5 kHz SCS, the UE determines N_2 assuming SCS configuration μ =0.
For LTM, one difference is UE may need to perform the DL synchronization to get the accurate UL timing before PRACH transmission for some cases, e.g. terget cell is not serving cell. At least, this additional delay on DL sync need to be added.
Proposal 1: for RAN1 LS on time gap between a PDCCH order and the corresponding PRACH transmission, the delay on DL synchronization to the target cell need to be added. 
2. Conclusion
This contribution provides discussion on general aspects for L1/L2 based inter-cell mobility. The proposals are:
Proposal 1: for RAN1 LS on time gap between a PDCCH order and the corresponding PRACH transmission, the delay on DL synchronization to the target cell need to be added. 
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