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Introduction
In Rel-17 NTN RRM, two main issues are still under discussion; multiple SMTC measurement and measurement gap [1]. In this contribution, we provide our views on these two issues based on agreed WF [2]. 
 
Discussion
Multiple SMTC measurement
Scaling factor
In [2], the scaling factor for measurement requirements of multiple SMTC configuration was discussed with following options, and RAN4 agreed to introduce the capability of parallel measurements on cells belonging to different as the serving cell without scheduling restriction. Based on this capability, the scaling factor for measurement requirements can be considered as option 1c. 
	· When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability),
· Option 1a:
· If SMTCs do not overlap with each other, a scaling factor of measurement period is
· Not needed, if only one LEO satellite is required to be measured within SMTC
· Proportional to the number of LEO satellite, if multiple  LEO satellites are required to be measured within SMTC
· If SMTCs partially overlap with each other, a scaling factor of measurement period is
· Proportional to the number of overlapping SMTCs, if only one LEO satellite is required to be measured within SMTC
· Proportional to (the number of overlapping SMTCs) x (the number of LEO satellite), if multiple  LEO satellites are required to be measured within SMTC.
· Option 1c:
· If each SMTC associated with same type of satellites:
§ If SMTCs do not overlap with each other, a scaling factor of measurement period is
·  If LEO satellite(s) is/are required to be measured within SMTC 
· Scaling factor of measurement period on SMTC i is K1:
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§ If SMTCs partially overlap with each other, a scaling factor of measurement period is
·  If LEO and/or GEO satellite(s) is/are required to be measured within overlapped SMTCs
· Scaling factor of measurement period for overlapped SMTCs is K2
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· If each SMTC associated with mixed type of satellites: TBD
· Introduce the following scheduling restriction cap as applicability condition for the requirements
· Measurement requirements is not applicable when overall overhead ratio due to scheduling restriction caused by all configured SMTCs (e.g. scheduling restriction overhead of all SMTCs in one periodicity / SMTC periodicity) is larger than [X]%
· (note) A value of X will be determined in performance requirement development phase. One of candidate values is 75.


· Proposal 1: The scaling factor for measurement requirement in NTN should be considered depending on capability of parallel measurements on cells belonging to different as the serving cell as option 1c.

Multiple SMTCs are configured based on UE assistance information such as propagation delay difference, and the UE assistance information for SMTC adjustment is event-triggered. In other words, the overlapping situation between SMTCs could be depending on event-triggered UE assistance information. Therefore, the measurement requirement in NTN should only be applied under the condition when there is no event-triggered UE assistance information for NTN SMTC adjustment during the measurement period.
· Proposal 2: The measurement requirements should be only applied without event-triggered UE assistance information for NTN SMTC adjustment during the measurement period.

When multiple LEOs are required to be measured within SMTC or SMTCs partially overlap with each other, the overall measurement period would be reduced depending on the UE capability based on proposal 1. If a UE does not support the capability, the longer measurement period is required than that with the capability. Although it is unlikely, it might be used for the purpose of taking the relaxation of measurement period requirement for the UE supporting capability without reporting the capability. Therefore, the clear test cases that can confirm the measurement requirements according to the UE capability should be considered in performance phase.
· Proposal 3: RAN4 should define specific test cases that can verify the measurement requirements according to the UE capability for parallel measurements on cells belonging to different as the serving cell without scheduling restriction.

SSBs fully or partially contained SMTC
For UE in RRC Idle/Inactive mode, RAN4 agreed that UE measures SSBs within a UE autonomously time-shifted SMTC based on obtained information from NW, if applicable. However, whether and how to define corresponding delay requirement is FFS. 
	· For UE in RRC Connected mode:
· No requirements are expected for SSB outside of SMTC
· For UE in RRC Idle/Inactive mode:
· UE measures SSBs within a UE autonomously time-shifted SMTC based on obtained information from NW, if applicable
· FFS whether and how to define corresponding delay requirement


Based on RAN2 agreements, SMTC offset and change rate is needed to assist UE-based SMTC adjustment, and FFS on the signaling details. Even though UE-based SMTC adjustment based on SMTC offset and change rate is performed in Idle/Inactive mode, it cannot be guaranteed that all SSBs are fully within SMTC. Therefore, as agreed in RRC Connected mode, no requirements are expected for SSB outside of SMTC in RRC Idle/Inactive mode.
· Proposal 4: No requirements are expected for SSB outside of SMTC in RRC Idle/Inactive mode

[bookmark: _GoBack]Measurement gap
In [1], following agreements for UE supporting two MGs were captured.
	· Except the following aspects, outcome of on R17 concurrent MG item will be directly adopted
· Modification of MG Colliding/Proximity condition to [FFS]ms
· Exclusion of enhancement related to positioning application
· Exclusion of enhancement related to FR2
· [FFS] Limitation on association between MG and frequency layer
· Whether “ Scaling factor due to overlapping MG’” aspects will be introduced
· Option 2:
· Yes, it replaces “priority rule”
· Option 3:
· No, “priority rule” will be reused
· UE does not expect to be configured with fully overlapping concurrent MGs, i.e. it is an invalid concurrent MG configuration if a MG with a lower priority always overlaps with the other MG. 


For MG colliding/proximity condition, the 4ms for MG enhancement WI can be reused for NTN MG scenarios. 
· Proposal 5: For MG colliding/proximity condition, the 4ms for MG enhancement WI can be reused for NTN MG scenarios.

For limitation on association between MG and frequency layer, based on RAN2 LS [3], RAN2 asks whether it is feasible/possible that one frequency layer can also be associated to both concurrent measurement gaps with the same gap type. In MG enhancement WI, there is limitation which one MG can be associated with multiple frequency layers, while one frequency layer can only be associated to a single MG. However, in NTN MGs, one frequency should be able to be associated to multiple (two) MGs with the same gap type. Therefore, the limitation on association between MG and frequency in MG enhancement WI should be excluded in NTN MG configuration.
· Proposal 6: The limitation on association between MG and frequency in MG enhancement WI should be excluded in NTN MG configuration.

For the overlapping MG case, sharing (scaling factor) and priority rule each have their pros and cons. Unlike MG enhancement WI scenario, the measurements using two MGs would be equal priority, but the same priority for two MGs cannot be configured. Measurement delay using MG with low priority would be longer than that using MG with high priority depending on RRC reconfiguration to change priority by network. However, in NTN scenario, since there would be multiple SMTCs (maximum 4) and multiple MGs (maximum 2), efficient data transmission using priority rule as discussed in MG enhancement WI is important point. As RAN4 discussed in the last meeting, applying priority rule, a UE does not expect to be configured with fully overlapping concurrent MGs including proximity colliding condition, it is also an invalid concurrent MG configuration if a MG with a lower priority always overlaps with the other MG. 
· Proposal 7: Introduce priority rule for the overlapping MG case with following condition
· One MG does not fully overlap (including proximity colliding condition) with another concurrent MG. 

Conclusion 
In this contribution, we provide our views on multiple SMTC and MG measurement for NTN, and we propose 
· Proposal 1: The scaling factor for measurement requirement in NTN should be considered depending on capability of parallel measurements on cells belonging to different as the serving cell as option 1c.
· Proposal 2: The measurement requirements should be only applied without event-triggered UE assistance information for NTN SMTC adjustment during the measurement period.
· Proposal 3: RAN4 should define specific test cases that can verify the measurement requirements according to the UE capability for parallel measurements on cells belonging to different as the serving cell without scheduling restriction.
· Proposal 4: No requirements are expected for SSB outside of SMTC in RRC Idle/Inactive mode
· Proposal 5: For MG colliding/proximity condition, the 4ms for MG enhancement WI can be reused for NTN MG scenarios.
· Proposal 6: The limitation on association between MG and frequency in MG enhancement WI should be excluded in NTN MG configuration.
· Proposal 7: Introduce priority rule for the overlapping MG case with following condition
· One MG does not fully overlap (including proximity colliding condition) with another concurrent MG.
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