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1. Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: OLE_LINK110][bookmark: OLE_LINK111]In the last RAN4 meeting, WF on L1/L2 inter-cell mobility was approved. In this contribution [1], some open issues on L1-RSRP measurement requirements for L1/L2 based inter-cell mobility are further discussed.
2. Discussion
General principles
[bookmark: _Hlk127863944][bookmark: _Hlk127864068]Issue 3-1-3: Whether to use intermediate L3 measurement results in L1 measurement reporting
Whether to use intermediate L3 measurement results in L1 measurement reporting was discussed in the last meeting, The focus of this issue is to discuss whether L1 measurement should be based on a fine beam or a rough beam, which is more reasonable? The agreement and the way forward are following [1]:
<Agreement>: 
· In FR2:
· Fine beam can be assumed for L1 measurement on intra-frequency neighbor cell. FFS on inter-frequency neighbor cell.
· FFS whether to consider rough beam also for L1 measurement on neighbor cell (including intra and inter-frequency).
<Wayforward>: FFS on the following for FR1:
· Which measurement framework(s) to use for L1 measurement reporting
For this issue, RAN4 should first clarify the intention for neighbor cell L1-RSRP measurement in LTM. The critical intentions for LTM are following:
· The first is to achieve mobility performance similar to L3 HO, and to reduce HO interruption latency. If the legacy L3 measurement framework is reused, the UE does not need to expend additional effort to measure L1-RSRP on neighbor cell.
· The second is that the UE can use a fine beam faster after HO, thereby achieving high-speed transmission. If L1-RSRP measurement use fine beam, the number of cells measured is limited, and RAN4 should be wisely designed for L1-RSRP measurement.
In FR2, the legacy common understanding is rough beam for L3 measurement and fine beam for L1 measurement. And in legacy framework, intermediate L3 measurement results can not be used in the L1 measurement reporting in FR2 [2]. In the last meeting, RAN4 has agreed that fine beam can be assumed for L1 measurement on intra frequency neighbor cell. Considering that it is expected that UE can measure as many cells based on L1-RSRP measurement as L3 measurement, we believe that a hybrid framework combining rough beam for L1 measurement on neighbor cell can also be considered.
In FR1, UE uses an omnidirectional antenna, and L1 measurement and L3 measurement use the same Rx beam. It is possible to use intermediate L3 measurement results in L1 measurement reporting if L1-RSRP measurement is limited within SMTC
Proposal 1: In FR2, a hybrid framework combining rough beam for L1 measurement on neighbor cell can also be considered.
Proposal 2: In FR1, it is possible to use intermediate L3 measurement results in L1 measurement reporting if L1-RSRP measurement is limited within SMTC.
Issue 3-1-4: Whether L1 measurement configured after receiving L3 measurement report on that cell
The relation between L3 measurement and L1 measurement was discussed in the last meeting, and the issue hasn’t reached the consensus. The options for way forward are following:
< Wayforward >: FFS the following Options
· RAN4 assumes UE performs L1 measurement on a neighbour cell after UE has performed L3 measurement on that cell
· L3 measurement report is not the prerequisite of L1 measurement configuration
Given that UE always needs to perform cell detection, L3 measurement will always exist. In order to make L1 measurement more convenient and fast, it is a more appropriate approach to select a limited number of candidate cells through L3 measurement, and then the network configure L1/L2 related measurement related to candidate cells [3].
Proposal 3: Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell.
[bookmark: _Hlk127802603]Issue 3-1-5: Whether to define L1-RSRP measurement delay requirement for unknown cell?
Before going to the detail of cell switch delay requirements, we would like to discuss whether to define L1 measurement requirements for unknown cell first.
< Wayforward >: FFS the following Options
· Option 1 (QC, Apple, Intel, Xiaomi): RAN4 to define L1 measurement requirements for known cell case only.
· Option 2 (Nokia): RAN4 waits for RAN2 agreements on LTM timer before defining L1-RSRP measurement delay requirement for unknown cells.
· Option 3 (Ericsson): RAN4 to define L1 measurement requirements for both known and unknown cells.
In our view, although a cell may become unknown due to sudden channel changes, at least the known cell is a typical scenario. Therefore, RAN4 should focus at least on defining L1 measurement requirements for known cell case first.
Proposal 4: RAN4 should focus on defining L1 measurement requirements for known cell case first.
Issue 3-1-7: Whether candidate cell L1-RSRP measurements can be measured within SMTC? 
< Agreement>: 
· FFS: For intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
The issue is also related to issue 3-1-3.
We believe that UE can perform intra-frequency L1-RSRP measurement and inter-frequency L1-RSRP measurement without gap in SMTC, but not inter-frequency L1-RSRP measurement with gap, which is also related to another issue about which type of inter-frequency L1-RSRP measurement for LTM are introduced.
At least for intra-frequency L1-RSRP measurement with fine beam in FR2, we support that if L1 SSB occasions are fully overlapped with L3 SMTC candidate cell L1-RSRP measurements can be measured within SMTC.
Proposal 5: At least for intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
Inter-frequency L1-RSRP measurement requirements
Issue 3-3-1: Whether to cover inter-frequency L1-RSRP measurement
RAN4 have agreed to introduce inter-frequency L1-RSRP measurement in the last meeting. However, no conclusion has been reached on which type of inter-frequency L1-RSRP measurement requirements in Rel-18 LTM are introduce, the options for way forward are as follows [1]:
<Agreement>: 
· Introduce inter-frequency L1-RSRP measurement requirements in Rel-18 LTM
· Option 1: Inter-frequency L1-RSRP measurements without gap
· Option 2: Inter-frequency L1-RSRP measurements with gap
· Option 3: Inter-frequency L1-RSRP measurements with gap and without gap
[bookmark: OLE_LINK53][bookmark: OLE_LINK54]In our view, considering the integrity of the defined scenario, both inter-frequency L1-RSRP measurement with gap and without gap should be considered.
Generally, inter-frequency L1-RSRP measurement without gap can be introduced if UE capability allow. If considering the workload of the WI and the inter-frequency L1-RSRP measurement with gap is a more typical scenario, at least we can compromise to introduce inter-frequency L1-RSRP requirement first.
Proposal 6: Considering the integrity of the defined scenario, both inter-frequency L1-RSRP measurement with gap and without gap should be considered.
Proposal 7: Inter-frequency L1-RSRP measurement without gap can be introduced if UE capability allow.
Proposal 8: If considering the workload of the WI and the inter-frequency L1-RSRP measurement with gap is a more typical scenario, at least we support to introduce inter-frequency L1-RSRP requirement first.
Issue 3-3-2: inter-frequency L1-RSRP measurement with MG
For inter-frequency L1-RSRP measurement with MG, the options for way forward are as follows [1]:
< Wayforward >: FFS the following proposals
· Proposal 1 (xiaomi): 
· RAN4 to consider whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement.
· RAN4 to define the requirement for inter-frequency L1-RSRP measurement with type 1 MG in first phase.
· RAN4 to consider to define the requirement for inter-frequency L1-RSRP measurement with NCSG or ‘needforgap’ or type2 MG in late phase/release.
· Proposal 2 (Huawei): For SSB based L1-RSRP inter-frequency measurement with legacy gap:
· In FR1, SSB based L1-RSRP can be performed simultaneously with L3-RSRP measurement;
· In FR2, either L1 measurement sharing with L3 gap, or a dedicated measurement gap for L1-RSRP can be considered.
For inter-frequency L1-RSRP measurement with gap, RAN4 need to consider the delay and discuss whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement. 
If the L3 MG is shared, the measurement delay of LTM may become longer. RAN4 should further study the priority of using MG for L1 measurement and L3 measurement, so as to ensure that the measurement delay will not be too long compared with intra-frequency L1-RSRP measurement. If a dedicated L1 MG is configured, it is necessary to consider how to handle the complex conflicts between L1 MG and L1 SSB, L3 MG, L3 SMTC, and the priority of dedicated L1 MG and L3 MG [4].
Therefore, we prefer to share MG with L1 measurement and L3 measurement. And we need to further discuss the priority of using MG in detail to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement.
Proposal 9: For inter-frequency L1-RSRP measurement with gap, RAN4 need to consider the delay and discuss whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement. 
Proposal 10: Prefer to support L1 measurement sharing with L3 MG, the priority of using MG in detail to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement need to be further discussed.
L1-RSRP measurement accuracy
Issue 3-4-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
< Wayforward >: FFS the following Options
· Option 1 (Apple, MTK, OPPO, Huawei): Reuse legacy value SNR= -3dB
· Option 2 (ZTE, Ericsson): SNR =-6dB (same as L3 measurement) 
In Rel-15, because the number of samples for L1-RSRP measurement is smaller than L3 measurement, a higher SNR value is set for L1-RSRP measurement to ensure measurement accuracy. For R17 ICBM, the SNR side condition of intra frequency L1-RSRP measurement L1-RSRP is also set to - 3dB, and LTM is expected to achieve performance similar to that of ICBM in beam management. Therefore, we believe that the same requirements should be followed for LTM, and it is more reasonable to set the SNR side condition of intra frequency L1-RSRP measurement to - 3dB.
Proposal 11: It is suggested to set the SNR side condition of intra frequency L1-RSRP measurement to - 3dB.
3. Conclusion
[bookmark: _Toc423020280]In this paper, we provide our views on L1-RSRP measurement requirements for L1/L2 based inter-cell mobility. From this discussion we have derived the following observation and proposals: 
Proposal 1: In FR2, a hybrid framework combining rough beam for L1 measurement on neighbor cell can also be considered.
Proposal 2: In FR1, it is possible to use intermediate L3 measurement results in L1 measurement reporting if L1-RSRP measurement is limited within SMTC.
Proposal 3: Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell.
Proposal 4: RAN4 should focus on defining L1 measurement requirements for known cell case first.
Proposal 5: At least for intra-frequency L1-RSRP measurement with fine beam in FR2, L1-RSRP can be measured within SMTC if SSB occasions are fully overlapped with SMTC.
Proposal 6: Considering the integrity of the defined scenario, both inter-frequency L1-RSRP measurement with gap and without gap should be considered.
Proposal 7: Inter-frequency L1-RSRP measurement without gap can be introduced if UE capability allow.
Proposal 8: If considering the workload of the WI and the inter-frequency L1-RSRP measurement with gap is a more typical scenario, at least we support to introduce inter-frequency L1-RSRP requirement first.
Proposal 9: For inter-frequency L1-RSRP measurement with gap, RAN4 need to consider the delay and discuss whether to use the gap shared with L3 measurement or to configure a dedicated gap for L1-RSRP measurement. 
Proposal 10: Prefer to support L1 measurement sharing with L3 MG, the priority of using MG in detail to ensure that the measurement delay will not be too long compared with intra-request L1-RSRP measurement need to be further discussed.
Proposal 11: It is suggested to set the SNR side condition of intra frequency L1-RSRP measurement to - 3dB.
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