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1. Introduction
The core requirements maintenance and performance part for R18 IoT NTN enhancement were discussed with status captured in WF [1]. In this contribution, we provide our views on the remaining issues for core requirements maintenance.
2. Discussion
In last meeting, there were good discussion about the UE measurement behaviour in IDLE mode w.r.t t-service. There status [1] [2] is shown as follows:
	Issue 1-1-1: Skipping serving cell measurement before t-service
Proposals:
· Proposal 1 (Nokia): When a UE starts intra-frequency neighbor cell measurements based on time-based measurement initiation (e.g. Ttrigger before t-service), the UE skips the serving cell measurements when the following side conditions are met:
a.	When skipping serving cell measurements reduces the value of Ksatellite (i.e. no neighbor cell is configured for measurements in the same satellite as the serving cell)
b.	The S-Criterion is still met by the serving cell, according to the most recent measurements on the serving cell.
c.	If those conditions are met, the UE is allowed to use the last value for the serving cell measurements for cell reselection purpose until t-service is reached.

[bookmark: OLE_LINK5]Issue 1-1-1: Skipping serving cell measurement before t-service
<WayForward>
Further discuss 
· Option 1: Proposal 1 with wording refinement. 
· Option 2: no change is needed. 




The first issue is about skipping serving cell measurement before t-service. The motivation is to give more opportunities for neighbour cell measurement since the measurement delay is scaled by Ksatellites. As commented during the meeting, the main concern is that the proposed solution is somehow break the UE behaviour as defined in RAN2 spec. The consequence is that UE may not be able to trigger Cell reselection before T-service. In our words, the proposed solution is within RAN2 scope. It means the Cell reselection is no longer based on the measurement results of serving cell and target neighbour cell, instead the Cell reselection is determined directly by t-Service. 
Observation 1: Skipping serving cell measurement may break the UE behaviour as defined in RAN2 spec.
Without changing the UE behaviour, we are open to further investigate whether there is solution to speed up the neighbour cell measurement within RAN4 domain. Looking in the current requirements for serving cell evaluation and neighbour cell measurement, we find that there are ambiguities on the definition of Ksatellites. Take the requirements for NB-IoT as example, UE is required to measurement serving cell at least every DRX, which is shown as follows:
	4.6A.2.1	Measurement and evaluation of serving NB-IoT cell for UE category NB1 in normal coverage
The UE shall measure the NRSRP and NRSRQ level of the serving NB-IoT cell on the anchor carrier and evaluate the cell selection criterion S defined in clause 5.2.3.2 in [1] for the serving NB-IoT cell on the anchor carrier at least every DRX cycle. 



For intra-frequency neighbour cell measurement, the measurement delay is scaled by number of satellites as follows:
	4.6A.2.2	Measurements of intra-frequency NB-IoT cells for UE category NB1 in normal coverage
The UE shall be able to identify new intra-frequency cells and perform NRSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.
[bookmark: _Hlk146726083]If Srxlev > SIntraSearchP, and distanceThresh and referenceLocation are broadcasted, and if UE supports location-based measurement initiation and has obtained its location, the UE may not perform intra-frequency measurements if the distance between UE and serving cell reference location is shorter than distanceThresh as defined in [1]. 
The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 within Ksatellite*Tdetect,NB_Intra_NC when Treselection= 0 .  An intra frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot defined in Annex B.1.4 for a corresponding Band.
………..
The parameter Ksatellite is the scaling factor for measurements correspond to multiple NGSO satellites. Ksatellite = 1, if GSO satellite(s) is/are measured on the carrier. Ksatellite   equals to the number NGSO satellites to be measured if NGSO satellites are monitored.



Based on above, it could be observed that there is no scaling for serving cell evaluation no matter whether there is intra-frequency neighbour cell measurement in different satellites. Then, companies may have different interpretations on the UE behaviour. One possible implementation is that since UE is already evaluating serving cell every DRX without scaling, it means UE takes other opportunities within the same DRX for neighbour cell measurement. Then, the serving satellite without other neighbour cells shall not be counted in Ksatellite. Another implementation could be that the serving cell shall also be scaled by Ksatellite for power saving purpose. 
Observation 2: UE is required to evaluate serving cell every DRX without scaling no matter whether there is intra-frequency neighbour cell measurement in different satellites.
Based on observation 2, we suggest RAN4 to consider following two options:
Option 1: Update the definition of Ksatellite that serving satellite without target neighbour cell shall not be counted in Ksatellite.
Option 2: Keep the requirements as it is, which means UE is allowed relaxed neighbour cell measurement when the serving satellite does not have target neighbour cell.
Proposal 1: Regarding the serving cell measurement before t-Service, RAN4 to considering following two options:
· Option 1: Update the definition of Ksatellite that serving satellite without target neighbour cell shall not be counted in Ksatellite.
· Option 2: Keep the requirements as it is, which means UE is allowed relaxed neighbour cell measurement when the serving satellite does not have target neighbour cell.

	Issue 1-1-2: Measurement on inter-frequency neighbor cells associated to the same satellite
Proposals:
· Proposal 1 (Nokia):  When a UE starts inter-frequency neighbor cell measurements based on time-based measurement initiation (e.g. Ttrigger before t-service), and the inter-frequency neighbor cells associated to the same satellite are also configured with t-Service, then the UE is not required to measure these cells.

Issue 1-1-2: Measurement on inter-frequency neighbor cells associated to the same satellite
[bookmark: OLE_LINK130]No agreement




Another issue is about skipping inter-frequency neighbour cell measurement associated to the same satellites configured with t-Service. We can understand the motivation that it is likely that these neighbour cells may also stop serving the area soon, thus UE can save the efforts on measuring them. However, as commented in last meeting, these can be avoided by NW implementations. For instance, for SIB3 and SIB5, NW will configure the as list of satellites which is shown as follows. If NW think there is no need to measurement any neighbour cell in the same satellite since they may stop serving the same area at the same time, then NW can remove the satellite ID from SIB3 and SIB5.
	satelliteAssistanceInfo
List of satellite ID(s), used to associate with the satellite assistance information for intra-frequency neighbour cell measurements.



Observation 3: NW can remove the satellite ID from SIB3 and SIB5 if NW think there is no need to measurement any neighbour cell in the same satellite.
Thus, if the same satellites ID is explicitly configured under SIB5, we think UE shall follow the configuration to performance measurement accordingly. It is still possible that the time for stop serving the area is different for different Cells in the same satellites, or the beam is different since they are in different frequency radio. 
3. Conclusions
Observation 1: Skipping serving cell measurement may break the UE behaviour as defined in RAN2 spec.
Observation 2: UE is required to evaluate serving cell every DRX without scaling no matter whether there is intra-frequency neighbour cell measurement in different satellites.
Proposal 1: Regarding the serving cell measurement before t-Service, RAN4 to considering following two options:
· Option 1: Update the definition of Ksatellite that serving satellite without target neighbour cell shall not be counted in Ksatellite.
· Option 2: Keep the requirements as it is, which means UE is allowed relaxed neighbour cell measurement when the serving satellite does not have target neighbour cell.
Observation 3: NW can remove the satellite ID from SIB3 and SIB5 if NW think there is no need to measurement any neighbour cell in the same satellite.
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