[bookmark: Title][bookmark: DocumentFor]3GPP TSG-RAN WG4 Meeting # 106	R4-2300466
Athens, February 27th – March 3rd, 2023

[bookmark: Source]Agenda Item:	9.23.3.1
Source:	Intel Corporation 
Title:	Discussion on general aspects and scenarios for L1/L2 based inter-cell mobility
Document for:	Discussion
1 Introduction
In last meeting, the WF is agreed in [1]. We will provide our view regarding to the following issues:
	· Whether to consider simultaneous data Rx/Tx with both source cell and target cell during cell switch delay
· Whether to cover inter-frequency L1-RSRP measurement
· Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
· Definition of synchronous and non-synchronous



2 Discussion
	Issue 1-2-1: Whether to consider simultaneous data Rx/Tx with both source cell and target cell during cell switch delay
< Wayforward >: FFS the following options 
· Option 1 (MTK, Ericsson): UE does not receive or transmit data on source cell after ACK transmission on cell switch command during cell switch delay. In other words, RAN4 to agree that DAPS plus LTM is not supported in Rel-18.
· Option 2 (Apple, ZTE): UE is not required to perform simultaneous data Rx or Tx with both source cell and target cell during LTM for both intra-frequency and inter-frequency scenario.
· Option 3 (xiaomi): For inter-frequency L1/L2 mobility,
· RAN4 not to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in non-CA case, 
· RAN4 to consider simultaneous reception with both source cell and target cell during L1/L2 inter-cell mobility delay in CA case.
· Option 4 (Huawei): For inter-frequency L1/L2 mobility, not to consider simultaneous RX/TX on serving cell and target cell, except: 
· For the case that inter-frequency target cell is a current serving SCell (i.e., role change), there is almost zero interruption during cell switch procedure.
· Option 5 (vivo):
· For R18 LTM, RAN4 assumes that UE needs not to set up 2 RLC entities with different DUs in the inter-DU cell switch, and the corresponding discussion should be done in RAN2.
· RAN4 should discuss the ‘simultaneous data Rx/Tx’ in a case-by-case manner. RAN4 not to discuss the simultaneous data Rx/Tx unless for some cases where the impact to RRM/RF/demod requirements is clear.
· UE is able to simultaneous Rx with both source cell and target cell for the scenarios at least when
· the RTD between source cell and intra-band target cell is within CP in FR1, or
· the RTD between source cell and inter-band target cell is within MRTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the RTD between source cell and inter-frequency target cell is within MRTD for inter-band CA in FR2, and IBM is assumed
· UE is able to simultaneous Tx with both source cell and target cell for the scenarios at least when
· the Tx timing difference (TTD) between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR1, or
· considering single UE panel per FR2 band, the TTD between source cell and inter-frequency target cell is within MTTD for inter-band CA in FR2, and IBM is assumed



In last meeting, company have different understanding about whether UE can perform simultaneous TX/RX from source cell and target cell during cell switch when inter-frequency target cell is a current serving SCell. From our understanding, it’s just a special case of cell switch. Currently, the fundamental delay requirement and interruption requirement are not settled yet, e.g. what’s the starting point and ending point of cell switch and what are the components in cell switch duration, which are currently under discussion in RAN2 and RAN4. Some of the procedure may be skipped, e.g. cell search, fine time tracking, however, we are not sure whether all the steps can be skipped, e.g. Tprocessing. partial MAC reset may still be required. It’s too early to draw conclusion before we finish designing the basic delay requirement and interruption requirement for cell switch. After we design the basic requirement, CA scenario is a special case. It’s easier for us to identify whether there is interruption or not and whether simultaneous RX/TX is possible.
Proposal 1: Suggest to identify each component and corresponding interruption in cell switch first and design basic delay/interruption requirement for cell switch, since cell role change in CA is just a special case of cell switch.

	Issue 1-3-3: Whether to cover inter-frequency L1-RSRP measurement
< Wayforward >: FFS the following options 
· Option 1 (MTK): deprioritize the discussion on L1 inter-frequency measurement
· Option 2 (Intel): Don’t define inter-frequency L1-RSRP measurement with MG requirement.
· Option 3 (CATT, OPPO): Further study whether to cover inter-frequency L1-RSRP measurement from the perspective of reducing measurement delay
· give priority to the inter-frequency without gap case, if inter-frequency L1-RSRP measurement needed.
· A measurement is regarded as a inter frequency L1-RSRP measurement without gap provided the center frequency and SCS of the SSB of the neighbor cell are different from the SSB of the serving cell, but the SSB of the neighbor cell is in the active BWP



In last meeting, RAN1 achieve agreement that L1 inter-frequency measurement will be supported from RAN1 point of view. 
	RAN1 Agreement
· For Rel-18 LTM, L1 inter-frequency measurement is supported from RAN1 point of view.



However, from our point of view, whether to define L1 inter-frequency measurement is up to RAN4 conclusion. We suggest to further discuss the benefit of L1 inter-frequency measurement first. 
If inter-frequency L1 measurement needs to introduce new MG, more interruption will be caused. Besides, priority between Gaps needs to be discussed either, which will be complex.
If shared with legacy L3 MG, both measurement delay of the candidate cell and serving cell will be extended. UE needs to spend more efforts and time to obtain fine beam based measurement result before cell switch. NW will trigger cell switch later due to the long L1-RSRP measurement delay. 
By contrast, UE will spend much less time to acquire fine beam measurement results if L1-RSRP is performed after cell switch. The total delay of LTM will be reduced. Therefore, we suggest to re-use intermediate result of L3 inter-frequency measurement for L1 inter-frequency measurement.
Proposal 2: Suggest to re-use intermediate result of L3 inter-frequency measurement for L1 inter-frequency measurement.

	[bookmark: _Hlk118843704]Issue 1-4-1: Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
< Wayforward >: FFS the following options
· Option 1 (MTK, Xiaomi, OPPO, vivo): Start the discussion from RTD of serving cell and neighbour cell within one CP for SSB based L1-RSRP measurement. FFS impact to UE complexity, measurement delay and interruptions for RTD>CP.
· Option 2 (Intel, Ericsson, QC): No need to restrict the RTD between serving cell and neighbour cell to be within CP for SSB-based L1-RSRP measurement
· Option 3 (Apple): FFS after L1 measurement procedure become clearer and more stable.
· Option 4 (CATT, vivo): depends on UE implementation
· FFS: Whether to relax the RTD< CP restriction can be an optional capability of UE.
· Option 5(Huawei): For SSB based L1-RSRP, discuss whether Rx time difference between serving cell and non serving cell is larger than [x]us. Whether UE supports out of [x]us depends on UE capability.



The issue is also discussed in reply LS to RAN1 in last meeting and there is no conclusion. Since the scenario of LTM is for mobility as well, it’s possible that timing offsets of some cells are larger than CP. For legacy SSB based L3 measurement, there is no timing offset limitation. If we can re-use the intermediate L3 measurement for L1 measurement result, similarly, there will be no timing offset limitation.
Proposal 3: No need to restrict the RTD between serving cell and neighbour cell to be within CP.
	Issue 1-5-1: Definition of synchronous and non-synchronous
< Wayforward >: FFS the following options
· Option 1 (CATT): define synchronous and non-synchronous from the network perspective.
· The definition of synchronous and non-synchronous shall be consistent with the definition of the cell phase sync in Clause 7.4 of TS 38.133.
·  Option 2 (Xiaomi): For synchronous scenario, the timing offset between source cell and target cell defined in Rel-17 inter-cell BM requirement can be reused, e.g. timing offset between source cell and target cell is smaller than CP.
· Option 3 (ZTE): Reuse the legacy definition of sync and async for L3 HO into synchronous and non-synchronous
· Option 4 (Huawei): When Rx time difference between serving cell and non serving cell is with [x]us, the scenario is regarded as intra-frequency synchronous LTM.
· Option 5 (Ericsson): RAN4 not to define sync and async scenarios for LTM requirements.



For legacy L3 based HO, there is no sync or async scenarios. Similarly, we don’t need to consider sync or async definition for LTM.
Proposal 4: No need to define sync and async scenarios for LTM.
3 Conclusion
In this contribution, we provide our views:
Proposal 1: Suggest to identify each component and corresponding interruption in cell switch first and design basic delay/interruption requirement for cell switch, since cell role change in CA is just a special case of cell switch.
Proposal 2: Suggest to re-use intermediate result of L3 inter-frequency measurement for L1 inter-frequency measurement.
Proposal 3: No need to restrict the RTD between serving cell and neighbour cell to be within CP.
Proposal 4: No need to define sync and async scenarios for LTM.
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