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Introduction
In RAN4 #101-e-bis meeting, WF on NTN measurement is approved. However, there are several issues still remain. In this contribution, we provide our views on measurement requirement for NTN.

Discussion
Measurement for multiple SMTC
In last RAN4 meeting, following WF is approved.
	Issue 3-1-4: Measurement with multiple SMTCs
· 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.



Scheduling restriction
For intra frequency measurement, due to the propagation delay difference and misalignment of frame boundary, scheduling restrictions for all symbols within SMTC windows not associated serving cell ID could be applied. And no scheduling restriction for SMTC window associated serving cell could be considered. 

· Proposal 1. For NTN, due to the propagation delay difference and misalignment of frame boundary, scheduling restriction for all symbols within SMTC windows which are not associated serving cell ID should be applied. And no scheduling restriction for SMTC window with associated serving cell should be applied.

SSB fully or partially contained SMTC
Based on RAN2 agreements, UE autonomously adjusts the SMTCs based on location and ephemeris information in IDLE/INACTIVE mode, and network could adjust the SMTCs based on event triggering UE assistance information in CONNECTED mode. So, RAN4 can assume that the measurement requirements would be met with SSB fully contained SMTC.
· Proposal 2: RAN4 can assume that SSBs are fully contained within SMTC.

Requirements when the number of configured SMTCs per Frequency layer is beyond UE capability
Supporting 2 SMTC in parallel is essential feature in NTN, and supporting 4 SMTC in parallel is the optional. Therefore, UE is not expected to be configured with more SMTC than its capability. RAN4 needs to define measurement requirements based on the supporting number of SMTC in parallel.
· Proposal 3: The measurement requirements depending on capability supporting number of SMTC should be defined.

Fully or partially colliding SMTCs
Based on RAN2 reply LS below, configured SMTC could be overlapped in time domain for the same MO, and multiple SMTCs can be activated and in use simultaneously. In other words, a UE should be able to perform measurement with overlapped SMTC in parallel and configured SMTC simultaneously. 
	RAN2 reply LS
(Q4) Would configuring multiple SMTCs overlapping with each other in the time domain for the same measurement object be allowed? If yes, would the SMTCs be allowed to be activated concurrently?
RAN2 answer: Yes. All the configured SMTCs may overlap in time domain for the same measurement object and can be used in parallel. 
(Q7) RAN4 would also like ask for clarification on the interpretation of “in parallel” in the LS R2-2109219 below, e.g. does it mean multiple SMTCs can be activated and in use simultaneously and the SMTCs can overlapping with each other?
RAN2 answer: Yes. See response to Q4.


· Proposal 4: Based on the capability supporting the number of SMTCs, UE should be able to perform measurement with overlapped SMTC in parallel and configured SMTC simultaneously.

Measurement gap
In the last meeting, RAN4 discussed NTN measurement gap issues and discuss detail based on RAN2 progress and RAN4 concurrent MG WI. However, RAN2 made no progress on issue of CONNECTED mode including measurement gap. It is very unclear what and how RAN4 defines the requirements for measurement gap. Therefore, RAN4 should wait RAN2 conclusion of NTN measurement gap configuration, or RAN4 needs to define only intra-frequency measurement in Rel-17 considering Rel-17 timeline. 
· Proposal 5: For the requirements with measurement gap, 
· Option 1: RAN4 should wait clear conclusion of RAN2 NTN measurement gap issues.
· Option 2: RAN4 only defines intra-frequency measurement without measurement gap in Rel-17.

Measurement for Elevation angle related issue 
In RAN4 #101e meeting, following agreements for elevation angle is made.
	· Further discussion on the following is not precluded if the whole framework is provided including potential RAN2 impact:
· To restrict the SMTC/MG configuration for low elevation satellite, the report of UE assistant information (propagation delay difference) could be deferred until satellites are located at the lowest elevation angle.
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Figure 1. Elevation angle and distance

As illustrated in Figure 1, due the longer distance and NLOS by obstacles, the measurement performance for low elevation angle may be deteriorated. If the NW configures SMTCs/MGs to UE without knowledge of elevation angle, measurement performance of low elevation angle cannot be guaranteed. Moreover, if SMTCs/MGs are configured for the satellite which is below horizon (black line in Figure 1), UE may not detect the satellite. So, the configuration of SMTCs/MGs without knowledge of elevation angle affects the data rate and energy efficiency of UE. For this reason, the measurement and configuration of SMTCs/MGs for low angle needs to be restricted and NW should aware the elevation angle to configure SMTCs/MGs. 
· Observation 1: If NW configures SMTC/MG without knowledge of elevation angle, UE may try to measure/detect/evaluate the undetectable/unmeasurable satellite that is below horizon or located at low elevation angle.
· Proposal 6: To restrict the SMTC/MG configuration for low elevation satellite, the report of UE assistant information (propagation delay difference) could be deferred until the satellite is located at the lowest elevation angle.

Conclusion 
In this contribution, we provide our views
for measurement with multiple SMTCs,
· Proposal 1. For NTN, due to the propagation delay difference and misalignment of frame boundary, scheduling restriction for all symbols within SMTC windows which are not associated serving cell ID should be applied. And no scheduling restriction for SMTC window with associated serving cell should be applied.
· Proposal 2: RAN4 can assume that SSBs are fully contained within SMTC.
· Proposal 3: The measurement requirements depending on capability supporting number of SMTC should be defined.
· Proposal 4: Based on the capability supporting the number of SMTCs, UE should be able to perform measurement with overlapped SMTC in parallel and configured SMTC simultaneously.
for MG,
· Proposal 5: For the requirements with measurement gap, 
· Option 1: RAN4 should wait clear conclusion of RAN2 NTN measurement gap issues
· Option 2: RAN4 only defines intra-frequency measurement without measurement gap in Rel-17.
and for elevation angle related issues,
· Observation 1: If NWs configure SMTC/MG without knowledge of elevation angle, UE may try to measure/detect/evaluate the undetectable/unmeasurable satellite that is below horizon or located at low elevation angle.
· [bookmark: _GoBack]Proposal 6: To restrict the SMTC/MG configuration for low elevation satellite, the report of UE assistant information (propagation delay difference) could be deferred until satellites are located at the lowest elevation angle.
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