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Introduction
During the RAN4#101bis-e meeting, a way forward on NR NTN RRM requirements [1] was approved. One of the open issues is measurement with multiple SMTCs. 
In this contribution, we discuss the open issue and provides our views.
Discussion
The SMTC duration is configured such that the UE can identify and measure the SSBs within the SMTC window, i.e., the SMTC duration should be sufficient to accommodate all the relevant SSBs that are being transmitted. Neighboring cells may be on the same satellite or on neighboring satellites. When the neighboring cells are on the same satellite, the measurement procedure is very similar to that in terrestrial network as the relative timing and frequency shift does not change in time between the cells. The situation is different for neighboring cells on different satellites. 
The different satellites do not only shift the timing but also lead to large, differential Doppler shifts. This means that even for measurements on the same frequency measurement gaps are needed as the UE needs to retune from serving cell to target cell and back to serving cell, unless UE can compensate for different Doppler shifts in the received signals digitally. In [2], this was estimated to be up to 100 kHz at 2 GHz and it was claimed that either measurement gap or scheduling restriction will be needed to cope with the data reception issue, i.e. no data reception can happen at the same time as the measurements.
Observation 1: For intra-frequency measurements of cells on other satellites, measurement gaps may be needed. 
In [1] the following issues are identified:
	Issue 3-1-4: Measurement with multiple SMTCs
Agreement:
· Item-1: Scheduling restriction
· Option 1: Scheduling restriction is always allowed for measurement of cells belonging to a different satellite than the serving cell if not fully confined within MG. No scheduling restriction for measurement of cells belonging to serving cell.
· Option 2: Same as Option 1, but only for the case where either serving or target measurement cells is LEO. Otherwise, no scheduling restriction is defined.
· Option 3: For both intra- and inter- frequency measurements, the UE uses measurement gaps; the UE is not required to measure the SSB-s unless the SSB-s are completely contained in the measurement gaps.
· Option 4: Please add yours, if any.
· Item-2: Scaling factor
· Option 1: When a measurement frequency is configured with multiple SMTCs with different offset values, the measurement frequency is treated as multiple independent measurement frequencies in terms of measurement period/interval and CSSF (Carrier Specific Scaling Factor) which represents the number of measurement carriers that share one cell search/measurement engine.
· Option 2: Different solutions in terms of whether and exact number of scaling factor for the following cases:
· Whether UE can measure multiple SMTCs within one periodicity, and how many SMTCs can be measured in parallel.
· If not all of them can be used by UE in parallel, whether or not UE and NW are in-sync in terms of which SMTCs will be in use at a given time 
· Option 3: When a measurement frequency is configured with multiple LEO satellites to measure, the number of LEO satellites is accounted in CSSF for connected mode and Kcarrier for idle/inactive mode.
· For all options, there can be more aspects to be taken into account, e.g. fully vs. partially overlapping SMTCs
· Item-3: SSBs fully or partially contained SMTC
· Wait for further progress from RAN2
· Item-4: Requirements when the number of configured SMTCs per Frequency layer is beyond UE capability
· Option 1: UE is not expected to be configured with more SMTCs than its capability
· Option 2: UE can be configured with more SMTCs than its capability. In such a case, requirements are FFS, e.g. not applicable or based on the worst case
· Different options can be adopted depending on UE RRC state.
· Item-5: Fully or partially colliding SMTCs
· Option 1: SMTCs on the same frequency do not overlap
· Option 2: Consider cases where MTCs on the same frequency can fully or partially overlap, and define same or different requirements for fully-, partially-, and non-overlapping cases.
· Option 3: Please add yours, if any.
· Item-6: Please add, if any.




RAN4 needs to have an understanding whether a UE can be scheduled or not at any time, i.e., need to know whether there are measurement gaps or other scheduling restrictions, as also argued in [2]. Therefore, in case of NGSO satellites and measurements on cells of another satellite than the serving cell satellite, scheduling restrictions should apply, unless the UE is capable of performing the measurements in parallel to normal operation. 
Proposal 1: Whether a UE can perform measurements on cells from other NGSO satellites in parallel with normal operation should be a UE capability.
Proposal 2: For UEs not being able to perform measurements in parallel with normal operation scheduling restrictions shall apply.
As the network will rely on the SMTC and measurement gaps to apply scheduling restrictions, the UE should not exceed those and, therefore, a UE should not be required to measure SSB’s unless the SSB’s are completely contained in the measurement gaps.
Proposal 3. For UEs not able to perform measurements in parallel with normal operation it is not required to measure SSB’s outside the measurement gaps and SMTCs.
RAN2 has in [3] informed RAN4 that there will be an optional UE capability reporting whether a UE is able to use 4 SMTC in parallel, while RAN2 has decided that it is essential for UEs to support 2 SMTC in parallel. In order to have predictable performance it should not be expected that UEs can beyond their capability.
Proposal 4: UE is not expected to be configured with more SMTCs than its capability. 

Conclusion
We have discussed the open issue on measurement with multiple SMTCs and made the following observations and proposals:
Observation 1: For intra-frequency measurements of cells on other satellites, measurement gaps may be needed. 
Proposal 1: Whether a UE can perform measurements on cells from other NGSO satellites in parallel with normal operation should be a UE capability.
Proposal 2: For UEs not being able to perform measurements in parallel with normal operation scheduling restrictions shall apply.
Proposal 3. For UEs not able to perform measurements in parallel with normal operation it is not required to measure SSB’s outside the measurement gaps and SMTCs.
Proposal 4: UE is not expected to be configured with more SMTCs than its capability. 
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