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1. Introduction
In RAN#102-e meeting, the core part requirements for NTN RRM has been completed, and the WF on NR NTN RRM requirements was approved in [1]. However, there are some remaining issues need to be addressed, e.g. measurement with multiple SMTCs and measurement gap. In this contribution, we discuss the remaining issues for NR NTN RRM and provide our proposals.
2. Discussion
Measurement with multiple SMTCs (Item-2: Scaling factor) 
	Agreement:
· 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.


The multiple SMTCs in one frequency layer was introduced by RAN2 is aimed to address the propagation delay difference issue due to the different type of satellite. And according to RAN2 conclusions, in NW-based solution, the network can configure up to 2 SMTCs in parallel for one frequency layer, and the UE should use all of them as there is no switching between or activation/deactivation of configured SMTCs, and UE can optionally support 4 SMTCs in parallel.
When UE is configured with multiple SMTCs on the same measurement carrier, if the configured SMTCs are not overlapped each other, and if only one satellite is required to be measured within SMTC, UE can measure and process the SMTCs sequentially in time domain, thus, the scaling factor of measurement is not needed. If multiple satellites are required to be measured within SMTC, the scaling factor of measurement should be the number of satellites in one SMTC divided by the number of satellites UE is capable to measure in one SMTC.

If the configured SMTCs are overlapped each other, and if the satellites are required to be measured within overlapped SMTCs, the scaling factor should be:

Proposal 1: When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability),
· If SMTCs do not overlap with each other, 
· if only one satellite is required to be measured within one SMTC
· the scaling factor of measurement period is not needed
· if multiple satellites are required to be measured within one SMTC,
· the scaling factor of measurement period k1 is  

· If SMTCs partially overlap with each other, the scaling factor of measurement period k2 is

Measurement gap
	Agreement:
· For UE supporting one MG
· Legacy MG will be used without any change
· For UE supporting two MGs
· 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. 


In last meeting, RAN4 agreed that NTN UE can support either one MG or two MGs subject to UE capability. When UE is configured with 2 independent MGs, similar to the proximity condition for concurrent gaps in MG enhancement WI, the minimum distance for two gap occasions should be defined. If the 2 gap occasions are partially overlapping in time domain or the minimum distance is less than 4ms, the 2 gap occasions can be considered as colliding. 


Figure 2: Gap-based measurement with multiple SMTCs
Proposal 2: Two gap occasions are defined as colliding (overlapping) if the two gap occasions are partially overlapping in time domain or the minimum distance is less than 4 ms.
If the time gap between 2 gap occasions is smaller than the minimum distance, whether the scaling factor rule or priority rule is used for overlapped MG is FFS. In my understanding, the 2 independent MGs are used to measure different satellites which should have the same priority. And if the priority rule used for the measurement gaps corresponding to different satellites, then the satellite corresponds to lower priority MG will have no chance to be measured if the MGs are fully overlapped. Thus, we support to introduce the scaling factor rule for the overlapping MGs.
Proposal 3: For gap-based measurement, if gap occasions are colliding (overlapping), the scaling factor rule is introduced for overlapping MGs in NTN.
LS on measurement gaps enhancements for NTN (R4-2207618)
In the LS in [2], RAN2 ask RAN4 to provide the feedback that whether it is feasible to associate concurrent measurement gaps with the same gap type for one frequency layer for NR NTN. In NR NTN, aiming to address the issues associated with the different/larger propagation delays with different satellites, RAN2 has agreed that the network can configure up to 4 SMTCs on one frequency layer to be used in parallel, if the UE supports. If one single measurement gap is configured to perform the measurement on the frequency layer with multiple SMTCs, it cannot cover all the SMTCs with different offset. Thus, it is reasonable and straightforward to configure different measurement gaps associated to different SMTCs, as shown in figure 2, if NW can configure 2 concurrent gaps associated to 2 SMTCs with different offset for one frequency layer. Therefore, from RAN4 perspective, it is feasible that one frequency layer can also be associated to both concurrent measurement gaps with the same gap type for NR NTN.
Proposal 4: It is feasible that one frequency layer can also be associated to both concurrent measurement gaps with the same gap type for NR NTN.
UE capability
	· The following NTN UE capabilities will be defined as UE optional capability, and the details are subject to be further discussion in the next RAN4 meeting:
· Parallel measurement and normal operation
· Parallel measurement of LEO in one SMTC
· Support enhanced (e.g. TN HST) Idle/Inactive mode cell reselection requirements for LEO
· Perform measurements on more than one neighbor cells belonging to different satellites in parallel without scaling.
· Measurement for more than 2 LEO satellites per carrier (Up to [4 or 6] satellites)
· Support performing measurements on different numbers of target cells within multiple SMTCs on a single carrier
· Support 2 parallel measurement gaps
· Support performing measurements on cells belonging to different satellite as the serving cell at the same time with normal operations in serving cell


According to the WF [1], RAN4 has agreed to introduce the UE capabilities in green. For the other UE capabilities, we think it is beneficial to introduce the UE capability on the measurement on more than one neighbour cells belongs to different satellites in parallel without scaling. If UE is capable to measure more than one satellites in one SMTC window, the scaling factor of measurement delay will be decreased by . 
Proposal 5: RAN4 introduce the UE capability on the measurement in parallel on more than one neighbour cells belongs to different satellites within one SMTC. 
3. Conclusion
In this contribution, we discuss the remaining issues for NR NTN RRM and proposals are provided as follows:
Proposal 1: When UE is configured with multiple SMTCs on the same measurement carrier (not more than UE capability),
· If SMTCs do not overlap with each other, 
· if only one satellite is required to be measured within one SMTC
· the scaling factor of measurement period is not needed
· if multiple satellites are required to be measured within one SMTC,
· the scaling factor of measurement period k1 is  

· If SMTCs partially overlap with each other, the scaling factor of measurement period k2 is

Proposal 2: Two gap occasions are defined as colliding (overlapping) if the two gap occasions are partially overlapping in time domain or the minimum distance is less than 4 ms.
Proposal 3: For gap-based measurement, if gap occasions are colliding (overlapping), the scaling factor rule is introduced for overlapping MGs in NTN.
Proposal 4: It is feasible that one frequency layer can also be associated to both concurrent measurement gaps with the same gap type for NR NTN.
Proposal 5: RAN4 introduce the UE capability on the measurement in parallel on more than one neighbour cells belongs to different satellites within one SMTC. 
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