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1	Introduction
In RAN2#121 meeting [1], the following agreements on neighbour cell measurement enhancements are achieved: 
Agreements:
1. New SIBxx is introduced to broadcast the neighbor cell/satellite information.
Agreements via email – from offline 114:
1. Common TA parameters are broadcast as assistance information for neighbor cell measurements.
2. Kmac is broadcast as neighbor cell assistance information.
3. For moving cell, the UE can derive the trajectory of serving cell with rough accuracy based on serving satellite ephemeris and epochTime, with the assumption that the serving cell reference location broadcast by the network is the one at Epoch time (like in NR-NTN)
Agreements online:
1. Introduce satellite ID for the satellite in a list in new SIB-xx. FFS on the details of the new IE
2. For eMTC NTN, for fixed cell, location-based measurement initiation can also be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN)
3. For eMTC NTN, for moving cell, location-based measurement initiation can also be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN). FFS whether to consider solution that does not require UE to update the GNSS for this same as in connected mode
4. SIB3 is extended to include the reference location and distanceThresh
This contribution will discuss the remaining issues for neighbour cell measurements and CHO enhancements.
2 Discussion
2.1	Measurement enhancements for eMTC NTN
In last meeting, RAN2 agreed that for eMTC NTN, for moving cell and fixed cell, location-based measurement initiation can be used in RRC_IDLE for cell re-selection purposes (like in NR-NTN). FFS whether to consider solution that does not require UE to update the GNSS for this same as in connected mode for moving cell. In our understanding, the same issue exists for moving cell case and fixed cell case. Considering the power consumption requirements in idle mode, we prefer that eMTC UE in idle mode is not required to update the GNSS location frequently, the details can be up to UE implementation.
Proposal 1: It is not required for eMTC UE to update the GNSS location for location-based measurement trigger in idle mode, the details can be up to UE implementation.
For connected mode measurement enhancement, eMTC UE can always perform the neighbor cell measurement in connected mode. In addition, RAN2 has agreed to introduce the time-based and location-based CHO for eMTC NTN, the UE can perform neighbor cell measurements for CHO. Therefore, there is no need to introduce the new trigger for neighbour cell measurement. On the contrary, if we introduce the new trigger for measurement, for example, the UE performs neighbor cell measurements when the serving cell is to stop serving the current area or when the UE is in the cell edge, we think the measurement is too late for CHO. 
Proposal 2: For eMTC over NTN, it is proposed not to introduce new trigger for connected mode neighbor cell measurement.
2.2 Measurement enhancements for NB-IoT NTN
In last meeting, RAN2 discussed whether the location-based measurement trigger can be used for NB-IoT UE in idle mode. Majority companies support this since the neighbor cell measurement information is broadcast in SIB and can also be used for RRC_IDLE. Some companies think that the frequent location check will drain out UE’s battery which is not acceptable. In our understanding, the location-based trigger is helpful for neighbor cell measurement, but the exact time to start neighbor cell measurement is up to UE implementation. The UE does not have to to update GNSS location frequently for this purpose.
Proposal 3: For NB-IoT NTN, location-based measurement initiation can be used in RRC_IDLE for cell re-selection purposes. The UE is not required to update the GNSS location for this purpose and the details are up to UE implementation.
2.3	Assistance information for neighbor cell
During the offline discussion for neighbor cell measurement [2], companies discussed whether the validity duration is needed for neighbor cell ephemeris. 
We think the validity duration is useful for UE to know whether the neighbor cell ephemeris is valid, and whether can be used for neighbor cell measurement. And even we introduce the validity duration, it is not required for UE to reacquire new SIBxx in connected mode if the validity duration expires. Considering the limited SIB size for IoT NTN and the complexity of NB-IoT/eMTC UE reading new SIBxx at different time if the validity duration is different for different neighbour cell ephemeris, we prefer to introduce an optional single validity duration for all neighbor cell satellites. If the validity duration is not provided, it is assumed that the same validity duration as serving cell is used for neighbor cells.
Proposal 4: A single validity duration is introduced for all neighbor cell ephemeris optionally. If the validity duration is absent, the same validity duration as serving cell is used. 
2.4	CHO enhancements for eMTC NTN
In last meeting, RAN2 discussed whether the time/location trigger must be configured together with an RRM based trigger and has no consensus. In NR NTN, the time/location-based trigger condition is always configured together with one of the measurement-based trigger conditions, considering the UE should select a target cell in good radio condition to perform handover, and is specified in TS 38.300 [2]:
	[bookmark: _Toc124536347]16.14.3.2.2	Conditional Handover
The same principle as described in 9.2.3.4 applies to NTN unless hereunder specified.
NTN supports the following additional trigger conditions upon which UE may execute CHO to a candidate cell, as defined in TS 38.331 [12]:
-	The RRM measurement-based event A4;
-	A time-based trigger condition;
-	A location-based trigger condition.
A time-based or a location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5) as defined in TS 38.331 [12].
It is up to UE implementation how the UE evaluates the time- or location-based trigger condition together with the RRM measurement-based event.


We think the similar mechanism can be reused for eMTC NTN, and how the UE evaluates the time-based or location-based trigger condition together with the RRM measurement-based event is up to UE implementation.
Proposal 5: Same as NR NTN, time/location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5).
Another issue is whether the time-based and location-based trigger condition can be configured jointly. In R17 NR NTN, joint configuration is not supported. The same principle can also be reused in eMTC NTN.
[bookmark: _GoBack]Proposal 6: Same as NR NTN, joint time-based and location-based CHO execution triggering for the same candidate cell is not supported for eMTC NTN.
3	Conclusion
Here are the proposals for mobility enhancements for IoT-NTN.
Proposal 1: It is not required for eMTC UE to update the GNSS location for location-based measurement trigger in idle mode, the details can be up to UE implementation.
Proposal 2: For eMTC over NTN, it is proposed not to introduce new trigger for connected mode neighbor cell measurement.
Proposal 3：For NB-IoT NTN, location-based measurement initiation can be used in RRC_IDLE for cell re-selection purposes. The UE is not required to update the GNSS location for this purpose and the details are up to UE implementation.
Proposal 3: The same triggered mechanism for neighbor cell measurement can also be reused in RRC_IDLE state.
Proposal 4: A single validity duration is introduced for all neighbor cell ephemeris optionally. If the validity duration is absent, the same validity duration as serving cell is used.
Proposal 5: Same as NR NTN, time/location-based trigger condition is always configured together with one of the measurement-based trigger conditions (CHO events A3/A4/A5).
Proposal 6: Same as NR NTN, joint time-based and location-based CHO execution triggering for the same candidate cell is not supported for eMTC NTN.
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