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1.	Introduction
We present our views on L1-RSRP measurement requirements for LTM:
2. 	Discussion
During the pre-sync up meeting, it seemed that there is no different opinion about extending LTM L1-RSRP measurement period by the number of cells and/or frequency layers depending on the frequency range and UE capability on simultaneous measurements on asynchronous FR1 cells. We do support the idea too. Besides, we would like to propose a sharing factor of 2 for SSB based serving cell and LTM cell time/frequency/beam synchronization in FR2. Considering the purpose of the feature of LTM, UE is required to establish fine synchronization with LTM candidate cells in terms of time, frequency, and beam, and the final LTM L1 measurements to be reported to the current serving cell shall be based on the established synchronizations. In FR2, such fine synchronization would be challenging to UE because it may adversely affect synchronization performance with the current serving cell. It is important to find a way to strike a balance between fine synchronization with serving cell and LTM candidate cells. One way of achieving that is to introduce a sharing factor of SSBs outside SMTC and MG. For instance, as shown in Fig 1, based on a course direction information obtained by rough beam based L3 measurements within SMTC and/or MG, UE can further refine its Rx beam with the LTM candidate cells by sweeping its beams around the coarse directions over the SSBs outside SMTC and MG. When UE sweeps its Rx beams, half of SSBs (if the sharing factor is 2) can be assigned to UE beam refinement with the serving cell, and the rest of the SSBs can be used for UE beam refinement with all of the LTM candidate cells that need L1 measurements, which is similar to the concept of CSSF.
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Figure 1. UE beam refinement with serving and LTM cells for L1 measurements

Proposal 1: SSB-based LTM L1-RSRP measurement periods for FR1 and FR2 are defined as below:
· For a UE capable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement frequency layers (including non-LTM L1-RSRP measurement frequency layers) having SSBs colliding in the time domain’
· For a UE incapable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· The FR2 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’
· The L1-RSRP measurement frequency layers and cells above do not include those excluded by the scaling factor P in the existing requirements, e.g. SSBs inside MG and SMTC (for FR2).

Similarly, when LTM L1 measurement SSB occasions are overlapping with L3 measurement occasions, e.g. MG and/or SMTC, the impact of LTM L1 measurement on the legacy L3 measurement should be minimized. To that end, we can adopt the existing sharing scheme which uses a sharing ratio of two to one for L3 measurement to L1 measurement.

Proposal 2: For LTM L1 measurement SSB occasions always colliding with MG, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.

Proposal 3: In FR2, for LTM L1 measurement SSB occasions always colliding with SMTC, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.

In RAN4 RAN4#106 meeting, it was agreed to define requirements for the case where RTD of serving cell and LTM candidate cell is larger than CP length.

· Issue 3-2-2: Whether to consider RTD of serving cell and neighbour cell larger than one CP for intra-frequency L1-RSRP measurement
<Agreement>: 
· For SSB based intra-frequency L1 measurement, support the scenario that RTD between the SSBs of serving cell and neighbour cell on the same carrier is larger than CP length of the corresponding SCS with additional UE capability.
· Note: the need for UE capability can be further discussed subject to the outcome of the discussion on measurement framework

One question that may arise is how the UE capability (if defined) can help with parallel LTM L1 measurements and normal operation with the serving cell if RTD between the cells is larger than CP in FR2. Note that the actual RTD is unknown to NW. In our understanding, the simplest way of addressing this is to extend the scheduling restriction by one symbol before and after the configured L1-RSRP measurement SSB IDs.

Proposal 4: RAN4 to extend scheduling restriction window by one OFDM symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs in FR2.

3.	Conclusion
In this paper, we proposed the following.
Proposal 1: SSB-based LTM L1-RSRP measurement periods for FR1 and FR2 are defined as below:
· For a UE capable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement frequency layers (including non-LTM L1-RSRP measurement frequency layers) having SSBs colliding in the time domain’
· For a UE incapable of simultaneous measurements on asynchronous cells in the same frequency layer, the FR1 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’
· The FR2 LTM L1-RSRP measurement period is extended as below:
· ‘the existing L1-RSRP measurement period (Table 9.5.4.1-2)’ x ‘the number of L1 measurement cells (not including serving cell’s) having SSBs colliding in the time domain’ x ‘2’
· The L1-RSRP measurement frequency layers and cells above do not include those excluded by the scaling factor P in the existing requirements, e.g. SSBs inside MG and SMTC (for FR2).
Proposal 2: For LTM L1 measurement SSB occasions always colliding with MG, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.
Proposal 3: In FR2, for LTM L1 measurement SSB occasions always colliding with SMTC, the LTM L1 measurement requirement is defined assuming the SSB occasions are shared for L3 measurement and LTM L1 measurement with a ratio of two L3 measurements to one LTM L1 measurement.
Proposal 4: RAN4 to extend scheduling restriction window by one OFDM symbol before and after those OFDM symbols corresponding to the configured LTM L1-RSRP measurement SSB IDs in FR2.
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Figure 1. UE beam refinement with serving and LTM cells for L1 measurements
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