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[bookmark: _Toc116995841]Introduction
[bookmark: _Toc116995848][bookmark: _Toc116995842]In RAN4#105 meeting, RAN4 discussed LTM and its measurement related topic. RAN2 has achieved the following agreements. In this contribution, we discuss L1-RSRP measurement requirements for LTM from RAN4 perspective. 
Discussion
SSB based L1-RSRP measurement and CSI-RS-based
	RAN1 agreement: 
· For candidate cell measurement for Rel-18 LTM, 
· SSB based L1-RSRP is supported for intra-frequency measurement
· SSB based L1-RSRP is supported for inter-frequency measurement from RAN1 point of view
· FFS: L1-SINR, CSI-RS based L1-RSRP




RAN1 has agreed that LTM supports L1-RSRP intra-frequency and inter-frequency measurements. RAN4 should start from SSB-based L1-RSRP intra-frequency measurements. RAN4 has defined RSRP intra-frequency and inter-frequency measurement accuracies in the TS 38.133 section 10. We note that already in Rel-17 RAN4 defined requirements for L1-RSRP measurement for a cell with different PCI than serving cell in section 9.13.
Using these existing measurements requirements as a baseline is feasible way to define measurement requirements for LTM measurements. We expect that RAN4 could use existing L1-RSRP measurement for a cell with different PCI than serving cell at least as base for LTM measurement and reporting requirements.
[bookmark: _Toc127564207]Existing L1-RSRP measurement requirements for a cell with different PCI than serving cell can be applied for LTM.
[bookmark: _Toc127564208]RAN4 focuses on SSB-based L1-RSRP intra-frequency measurements first 
However, the L1-RSRP measurement accuracy requirement for non-serving cell is missing in RAN4. 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 LTM.
[bookmark: _Toc127564209]Discuss the L1-RSRP measurement accuracies and whether they can be improved for LTM
[bookmark: _Toc127564210]RAN4 to define L1-RSRP measurement accuracy requirement for non-serving cell.  
Using L3 measurements before LTM execution
The last meeting way forward (R4-2220403) captures the following issues:
	
Issue 2-1-1: Whether L1 measurement configured after receiving L3 measurement report on that cell
< Wayforward >: FFS the following options
· Option 1 (CTC, Apple, MTK, Xiaomi, Huawei): Network shall configure L1 measurement on a neighbor cell after receiving L3 measurement report on that cell
· Option 2 (CATT, Ericsson): L3 measurement report is not the prerequisite of L1 measurement configuration on a neighbor cell.
· Option 3 (CMCC): wait for RAN1/2 progress
· Option 4 (vivo): Pending on whether intermediate results from L3 measurements is used in L1-RSRP reporting for both serving cell and candidate cell



	RAN2 agreement: 
Assume that we rely on L1 measurements to trigger L1L2 mobility (still measurement for preparation could be L3, FFS)



UE reports L3 measurement periodically to the network. This measurement report allows network to understand which cells can be configured as potential candidates for the UE. Subsequently, the network configures UE with a number of LTM candidate cell configurations. Within the rel-18, it can be assumed that the network does not configure LTM if UE has not transmitted at least one L3 measurement report to the network, which includes the candidate cells. However, as it is not clear how LTM will be deployed, there should not be a restriction on the network side for configuring LTM L1-measurement only before receiving L3 measurements. 
UE may be configured to transmit L1 measurement report(s) along the reception of candidate cell LTM configuration. As long as the L1 measurement report reaches the network within the defined known condition, the LTM candidate cells are always known. If the candidate LTM cells are always known, it is not necessary to define the L1-RSRP measurement delay requirements for unknown cells.  
[bookmark: _Toc127564211]If the candidate LTM cells are always known, it is not necessary to define the L1-RSRP measurement delay requirements for unknown cells.
[bookmark: _Toc127564212]RAN4 can assume that the candidate cells are always known to the UE prior to the configuration of LTM. 
[bookmark: _Toc127564213]For rel-18 LTM, RAN4 can assume that UE has transmitted a L3 measurement report to the network prior to L1 measurement configuration. 
	Issue 2-1-4: Whether to define L1-RSRP measurement delay requirements for unknown cells
< Wayforward >: FFS the following option
· Option 1 (Ericsson): RAN4 to define L1 measurement requirements for both known and unknown cells.
· If a cell is reported L3 measurement report in last X seconds, it is considered as known cell, otherwise unknown cell for LTM requirements purpose



RAN2 has agreed that LTM cell switch is supervised by a timer. The exact details of this timer are yet to be defined by RAN2.  To reduce the LTM switch delay, LTM cell should be known prior cell switch when there is an LTM timer that supervises the cell switch. Therefore, it guarantees that the candidate LTM cells are always known while the timer is running. Once the exact behaviour of this timer is clear, RAN4 can discuss if it is necessary to define the L1-RSRP measurement delay requirement for unknown cells. 
[bookmark: _Toc127564214]RAN4 waits for RAN2 agreements on LTM timer before defining L1-RSRP measurement delay requirement for unknown cells.
The current understanding is that the difference between L1 measurement and L3 measurement lies on the measured beam at the UE end, as well as the filtering window length. L1 measurements reflect more on the recent condition, while L3 measurements reflects on the averaged condition. The set of prepared LTM candidate cells could be different depending on the selected measurement type and related configuration. For this purpose, network shall have the freedom to determine which measurement type and configuration shall be used for the preparation of LTM candidate cells. 
Others 
	Issue 2-1-3: How to get L1-RSRP measurement results? 
< Wayforward >: FFS the following options
· Option 1 (vivo, Ericsson): For both intra-frequency and inter-frequency L1 measurement, RAN4 to discuss using L3 measurement framework as baseline for LTM HO
· RAN4 to assume same RX beam (rough beam) for L3 measurement and L1 measurement 
· RAN4 to reuse intermediate results of L3 measurement for L1 measurement.
· Option 2 (Huawei): SSB based inter-frequency L1-RSRP measurement can be simultaneously performed with inter-frequency L3 measurement on the same frequency layer in FR1.




It is not still clear what is the measurement report mechanism from RAN1. Therefore, RAN4 can wait until RAN1 reaches agreement on reporting mechanism. 
[bookmark: _Toc127564215]RAN4 waits for RAN1 decision on how to get L1-RSRP measurement results


Conclusion
This contribution made the following observations and conclusions. 
Proposal 1: Existing L1-RSRP measurement requirements for a cell with different PCI than serving cell can be applied for LTM.
Proposal 2: RAN4 focuses on SSB-based L1-RSRP intra-frequency measurements first
Proposal 3: Discuss the L1-RSRP measurement accuracies and whether they can be improved for LTM
Proposal 4: RAN4 to define L1-RSRP measurement accuracy requirement for non-serving cell.
Observation 1: If the candidate LTM cells are always known, it is not necessary to define the L1-RSRP measurement delay requirements for unknown cells.
Observation 2: RAN4 can assume that the candidate cells are always known to the UE prior to the configuration of LTM.
Proposal 5: For rel-18 LTM, RAN4 can assume that UE has transmitted a L3 measurement report to the network prior to L1 measurement configuration.
Proposal 6: RAN4 waits for RAN2 agreements on LTM timer before defining L1-RSRP measurement delay requirement for unknown cells.
Proposal 7: RAN4 waits for RAN1 decision on how to get L1-RSRP measurement results
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