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1	Introduction
In RAN2#123 meeting [1], the following agreements on neighbour cell measurement enhancements and CHO were achieved: 
Agreements:
1. For eMTC, the new SIB (SIBxx) is not an essential SIB. UE does not need to consider the cell barred if it is unable to acquire the SIB when scheduled.
2. RAN2 will not consider to include cell stop time of neighbor cell in the new SIB (SIBxx) in this release.
3. for NB-IoT NTN, location-based measurement initiation can also be optionally used in RRC_IDLE for cell re-selection purposes (like in NR-NTN), with the assumption that it is up to the UE to update GNSS location.
4. validity duration is optional, and if this field is absent, the UE uses validity duration from the serving cell
5. For re-acquisition of SIBXX the UE may rely on T317/T318 in connected mode
6. For CHO in NTN (both NR NTN and eMTC NTN, time and location-based trigger conditions may be configured independently (i.e., without a jointly configured measurement condition). We add a description/note saying in which scenarios this is reasonable, e.g. at least hard-switch case where gap is assumed to be zero/negligible
As indicated by Rapporteur, here is the list of remaining open issues on mobility enhancements.
	SIB
· Whether to add PCI list for each satellite assistance information
· Whether t-ServiceStartNeigh is per neighbor cell/per frequency/per satellite or the earliest time among all neighbor cells
· Whether the reacquisition of SIBxx during T318 is loosely specified (as in current running CR) or made optional and left as a note
· Whether to have separate reference locations for fixed/moving cells or add cell type indication
· Whether to have a separate t-Service-r18 (apart from the R17 IE) to differentiate between Connected mode UE measurements and Idle mode UE measurements initiation
Measurements/mobility
· Whether to allow joint configuration among time/location/RSRP-based measurements in RRC Idle/Connected, and if allowed, the intended UE behavior
· UE behavior on absence of the list of frequency/cells in new SIBxx.
· Absence of satellite ID in SIB 3 and SIB5. Whether satellite ID should be in SIB4
· Current signalling for eMTC Connected measurements initiation: 1) time-based in SIB3, 2) location-based in SIB31, 3) RSRP-based (legacy) in measObject. Whether to have optimization to avoid reacquisition of SIB3 for eMTC UEs


This contribution will discuss the remaining issues for neighbour cell measurements.
2	Discussion
2.1	Open issues on SIB
[bookmark: _GoBack]In last meeting, RAN2 discussed whether t-ServiceStart for quasi-earth fixed neighbor cells is per neighbor cell/per frequency/per satellite or the earliest time among all neighbor cells, and has no consensus on this issue. In our understanding, different neighbor cells have different start time, then the UE can determine when to start measurement for that neighbour cell. If only one start time introduced for all neighbour cells, it means that the UE may start measurements for all neighbour cells at the same time, even if some neighbour cells are not started serving. We think it will increase the unnecessary power consumption of UE. Therefore, we prefer that the t-ServiceStart for quasi-earth fixed neighbor cells is per neighbor cell.
Proposal 1: The t-ServiceStart for quasi-earth fixed neighbor cells is per neighbor cell.
Another open issue is whether to have separate reference locations for fixed/moving cells or add cell type indication. The similar issue has been also discussed in NR NTN topic, and it is agreed to introduce a new IE to indicate the reference location for earth-moving cell. For IoT-NTN, we think the same mechanism can be reused, i.e. introduce separate reference location for quasi-earth fixed cell and earth moving cell.
Proposal 2: Introduce separate reference locations for quasi-earth fixed cell and earth moving cell.
Regarding whether to have a separate t-Service-r18 (apart from the R17 IE) to differentiate between connected mode UE measurements and idle mode UE measurements initiation, we think there is no need to differentiate them because they both refer to the time when a NTN quasi-Earth fixed cell is going to stop serving the area it is currently covering. Both connected mode and idle mode UE can initiate the measurement based on t-Service without any confusion.
Proposal 3: There is no need to have a separate t-Service-r18 (apart from the R17 IE) to differentiate between connected mode UE measurements and idle mode UE measurements initiation.
2.2 Open issues on measurement/mobility
In last meeting, RAN2 agreed that for eMTC CHO, time and location-based trigger conditions may be configured independently at least in hard-switch case where gap is assumed to be zero/negligible. For idle/connected measurement, we think the similar mechanism can be reused, i.e. allow the separate configuration for time-based and location-based measurement initiation. In R17 NR NTN, if UE supports time-based measurement initiation, the UE shall perform measurements before the t-Service regardless of the distance between UE and the serving cell reference location or RSRP of the serving cell as specified in TS 38.304 [3], we think this means the time-based and location-based and RSRP-based measurement can be configured jointly. For NB-IoT and eMTC, we understand that the same mechanism can also be applied.
	[bookmark: _Toc46502314][bookmark: _Toc52749291][bookmark: _Toc37298552][bookmark: _Toc29245206][bookmark: _Toc131448885]5.2.4.2	Measurement rules for cell re-selection
<omitted>
If the t-Service of the serving cell is present in SIB19, and if UE supports time-based measurement initiation, the UE shall perform intra-frequency, inter-frequency or inter-RAT measurements before the t-Service, regardless of the distance between UE and the serving cell reference location or whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, The exact time to start measurement before t-Service is up to UE implementation. UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8] regardless of the remaining service time of the serving cell (i.e. time remaining until t-Service).


Proposal 4: For IoT-NTN, time-based, location-based and RSRP-based measurement initiation can be configured jointly.
The joint configuration of time-based and RSRP-based measurement has been captured in current TS 36.304 [4], if time-based and location-based is configured jointly, the UE shall perform time-based measurement which is similar to NTN.
	5.2.4.2	Measurement rules for cell re-selection
<omitted>
If t-Service is present in SystemInformationBlockType3 of the serving cell, UE shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-Service regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. The exact time to start measurements before t-Service is up to UE implementation. UE shall perform measurements of higher priority inter-frequencies or inter-RAT frequencies regardless of the remaining service time of the serving cell.


Therefore, the following proposal is proposed. 
Proposal 5: If t-Service is present in SystemInformationBlockType3 of the serving cell, UE shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-Service regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
3	Conclusion
Here are the proposals for mobility enhancements for IoT-NTN.
Proposal 1: The t-ServiceStart for quasi-earth fixed neighbor cells is per neighbor cell.
Proposal 2: Introduce separate reference locations for quasi-earth fixed cell and earth moving cell.
Proposal 3: There is no need to have a separate t-Service-r18 (apart from the R17 IE) to differentiate between connected mode UE measurements and idle mode UE measurements initiation.
Proposal 4: For IoT-NTN, time-based, location-based and RSRP-based measurement initiation can be configured jointly.
Proposal 5: If t-Service is present in SystemInformationBlockType3 of the serving cell, UE shall perform intra-frequency, inter-frequency or inter-RAT measurements, before the time t-Service regardless whether the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, or Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
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