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1	Introduction
In RAN4# 100-e a WF on NTN RRM measurement requirements was approved [1]. In this contribution we develop topics on measurement requirements which were agreed to continue study in RRM measurement part in the WF.
2	Discussion
The issue related to UE capability regarding the number measurement cell groups is identified as follows:
	Issue 3-1-3 UE capability regarding the number measurement cell groups
Agreement:
· RAN4 to further discuss UE capability regarding the number of measurement cell groups with different SMTCs and/or reception timings




Regarding to RAN2 progress, it has be agreed to configure the UE with SMTC configurations that are per list of cells: This as such exists in TS 38.331 enabling up to 4 different SMTC periodicities and offsets: 
	 
SSB-MTC3List-r16::=                 SEQUENCE (SIZE(1..4)) OF SSB-MTC3-r16
 
SSB-MTC3-r16 ::=                    SEQUENCE {
    periodicityAndOffset-r16            CHOICE {
        sf5-r16                                     INTEGER (0..4),
        sf10-r16                                    INTEGER (0..9),
        sf20-r16                                    INTEGER (0..19),
        sf40-r16                                    INTEGER (0..39),
        sf80-r16                                    INTEGER (0..79),
        sf160-r16                                   INTEGER (0..159),
        sf320-r16                                   INTEGER (0..319),
        sf640-r16                                   INTEGER (0..639),
        sf1280-r16                                  INTEGER (0..1279)
    },
    duration-r16                        ENUMERATED {sf1, sf2, sf3, sf4, sf5},
    pci-List-r16                        SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                   OPTIONAL,  -- Need M
    ssb-ToMeasure-r16                   SetupRelease { SSB-ToMeasure }                                          OPTIONAL   -- Need M
}



Observation 1:  Regarding LS: R2-2109219 by RAN2 and discussion status in RAN2, RAN4 shall investigate exact number of SMTCs can be supported by UE.  On one hand, more SMTCs results into more intensive signaling and data loss; on other hand, less SMTCs may lose chance to detect enough neighbor satellites and produce more reselection and HO in turn.

In an extreme case, 4 MGL with 6ms already cover 24ms length. Continuing increasing number of SMTCs may cause tremendous data loss with a mount of DRX configurations. In this sense, 4 SMTCs maybe enough as tradeoff of data throughput, signaling and robustness to detect enough number of satellites. 
Figure 2 Multi-SMTC and MG

Proposal 1:  We slightly support no less than [4] SMTCs which is trade off among data throughput, signaling and robustness to detect enough number of satellites.
Observation 2: MG configurations is flexible which may include the following different cases: overlapping between MGs partially, small distance (may cause data interruption) between two consecutive MGs and enough distance between two consecutive MGs.
Proposal 2: RAN4 shall check whether restriction is needed when different MG configurations occur. 
Observation 3: Data throughput is problematic due to MG occupation if MG configurations have not limitation defined.
To support flexible measurements with MG and solve overlapping MGs, not all MGs shall not and cannot be used in measurements per occasion/periodicity. That means scaling scheme shall be implemented. 
Proposal 3: In consideration of different MG configurations e.g. partial overlapping, scaling scheme among MGs is needed. 


Figure 5 Possible multi-SMTC overlapping
Similar phenomenon may happen in multi-SMTC case.
Observation 4: UE can be configured with multiple SMTCs per carrier and can use them all in parallel partially. It shall be interpreted that SMTC configuration is flexible, e.g. simultaneous receiving on parallel SMTCs is optional.
Observation 5: Some UE may have capacity to support simultaneous receiving on overlapping(partially) SMTC, and some have not. 
Proposal 4: Scaling scheme on multi-SMTC for intra-frequency is needed when simultaneous measurement is invalid in case of partial overlapping. But simultaneous measurement in case of partial overlapping shall not be precluded, instead of optional support. 
Regarding legacy L1-RSRP scenario #3 in chapter 8.1.2.2 of TS38.133,   is  applied. For multi-MG case in NTN, L1-RSRP limitation shall be updated. 
Proposal 5: Regarding L1-RSRP impact due to multi-MG, P scaling factor shall be further updated by the overlapping with the sets or unions of multi-MG.

Another concern is that whether – and with what accuracy – the serving gNB is aware of the UE’s location, e.g. through location reports from the UE. Note that earlier RAN2 agreed that it cannot be assumed that the network will always have accurate information about the UE’s location for SMTC window configuration in NTN, which implies that the network is not mandated to continuously keep track of the UE’s location. 
Proposal 6: It’s rational that measurement attempts are relevant to accuracy of SMTC window configuration, e.g. more measurement attempts are needed if evitable non-accurate SMTC window configuration caused by UE’s location and/or satellite’s ephemeris which is relevant to Issue 1-2-4 and Issue 3-1-3.  We suggest to study how the condition impact requirements. 

The issue related to Cell Service Time is identified in the following:
	Issue 3-2-2 Cell Service Time
Agreement:
· RAN4 to take into account “cell service time information” in relevant requirements. FFS on
· whether it is limited to Quasi-earth fixed non-GEO case or not
· which parts of requirements will be affected



Regarding to this issue, we copied agreements and discussion in RAN2 here firstly.: in RAN2#114-e meeting, following agreements for IDLE/INACTIVE state were made.
	· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is needed to assist cell reselection in NTN for earth fixed scenario.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area is used to decide when to perform measurement on neighbor cells.
· At least in the quasi-earth fixed case (FFS for moving case), the timing information on when a cell is going to stop serving the area for earth fixed scenario is broadcast to UE via system information.



In RAN2#115-e meeting, following agreements for IDLE/INACTIVE state were made.
	For quasi-earth fixed cell, specify that UE shall start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.



Given the agreements in RAN2, network indicates to UEs the service time for a cell, service time for intra-frequency and inter-frequency measurements should be investigated from RRM perspective. Although the exact time to start intra-frequency and inter-frequency measurements (T2 in Figure 1) is agreed to be UE implementation in RAN2, RAN4 shall limit the time offset between T3-T2 for the purpose of power saving and abbreviating data interruption.
Proposal 7:  T3-T2 in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer.  Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable .’ 




Figure 6 T2 and T3
Based on the agreement in RAN2, using the cell service time information, measurement relaxation could be considered for power saving naturally. To define measurement relaxation, RAN2 should be involved for the detailed procedure also. If RAN4 has consensus to define measurement relaxation, RAN4 can send the LS to RAN2 for the issue.
[bookmark: _Hlk85101259]Proposal 8: Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, possible options may be like this: no mandatory measurements before T2 or relaxed measurement required before T2.
In RAN2#115-e meeting, following agreements for IDLE/INACTIVE state were made.
	Using the timing information on when a cell is going to stop serving the area to assist measurements or cell reselection is not supported for earth moving cell in this release.



Proposal 9: Defer discussion on ’cell service time information’ utilization in earth moving case before RAN2 restarts it. 
In RAN2#115-e meeting, following agreements for IDLE/INACTIVE state were made.
	Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell. UE is not mandated to perform location acquisition due to idle mode mobility. FFS on the details.



Proposal 10: UE is not mandated to perform location acquisition ‘always’ due to idle mode mobility but isn’t precluded. We can wait for the next step to be discussed by RAN2.

2	Summary
Observation 1:  Regarding LS: R2-2109219 by RAN2 and discussion status in RAN2, RAN4 shall investigate exact number of SMTCs can be supported by UE.  On one hand, more SMTCs results into more intensive signaling and data loss; on other hand, less SMTCs may lose chance to detect enough neighbor satellites and produce more reselection and HO in turn.
Observation 2: MG configurations is flexible which may include the following different cases: overlapping between MGs partially, small distance (may cause data interruption) between two consecutive MGs and enough distance between two consecutive MGs.
Observation 3: Data throughput is problematic due to MG occupation if MG configurations have not limitation defined.
Observation 4: UE can be configured with multiple SMTCs per carrier and can use them all in parallel partially. It shall be interpreted that SMTC configuration is flexible, e.g. simultaneous receiving on parallel SMTCs is optional.
Observation 5: Some UEs may have capacity to support simultaneous receiving on overlapping(partially) SMTC, and some have not. 
Proposal 1:  We slightly support no less than [4] SMTCs which is trade off among data throughput, signaling and robustness to detect enough number of satellites.
Proposal 2: RAN4 shall check whether restriction is needed when different MG configurations occur. 
Proposal 3: In consideration of different MG configurations e.g. partial overlapping, scaling scheme among MGs is needed.
Proposal 4: Scaling scheme on multi-SMTC for intra-frequency is needed when simultaneous measurement is invalid in case of partial overlapping. But simultaneous measurement in case of partial overlapping shall not be precluded, instead of optional support. 
Proposal 5: Regarding L1-RSRP impact due to multi-MG, P scaling factor shall be further updated by the overlapping with the sets or unions of multi-MG.
Proposal 6: It’s rational that measurement attempts are relevant to accuracy of SMTC window configuration, e.g. more measurement attempts are needed if evitable non-accurate SMTC window configuration caused by UE’s location and/or satellite’s ephemeris which is relevant to Issue 1-2-4 and Issue 3-1-3.  We suggest to study how the conditions impact requirements. 
Proposal 7:  T3-T2 in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer.  Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable .’ 
Proposal 8: Measurement can be relaxed based on cell service time information if exist and applicable. The detail scheme can be studied whereafter, possible options may be like this: no mandatory measurements before T2 or relaxed measurement required before T2.
Proposal 9: Defer discussion on ’cell service time information’ utilization in earth moving case before RAN2 restarts it. 
Proposal 10: UE is not mandated to perform location acquisition ‘always’ due to idle mode mobility but isn’t precluded. We can wait for the next step to be discussed by RAN2.
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