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1. Introduction
The Rel-18 WID IoT NTN enhancements was approved in [1] to improve the mobility/throughput/GNSS operation performance compared with Rel-17 IoT NTN. The RRM impacts were discussed in last meeting with agreements captured in [2]. In this contribution, we further provide our views on remaining issues.
2. Discussion
2.1 Mobility enhancement
For Connected mode measurement, the remaining issues are as follows:
	Issue 3-0 (new): For NGSO, neighbor NGSO satellite measurement in connected mode
Discuss the following options until next meeting:
· Option 1: For NB-IoT, best effort measurement for inter-satellite neighbor NGSO satellite for intra-frequency measurement, similar to inter-frequency.  
· Option 2: other options are not precluded. 



For NGSO neighbour satellite intra-frequency measurement, as discussed in previous meeting, UE shall perform the measurement similar as inter-frequency case. For clarification, most companies claimed that connected mode inter-frequency measurement for NB-IoT is best effort measurement. This may send misleading message of the UE behaviour. Back to Rel-17 TN case, as there is no configured MG, UE shall perform inter-frequency measurement using vacant time lot without impact data transmission reception. It means the actual measurement delay is not a deterministic value but varied depending on NW scheduling. But it does not mean it is best effort measurement. UE shall fulfil delay requirements when enough valid samples are available.
Observation 1: Inter-frequency measurement in connected mode for NB-IoT is not best effort measurement.
Based on above clarification, for IoT NTN, we agree the measurement for intra-frequency with different satellite are similar as inter-frequency case. Thus, the requirements can be defined as inter-frequency case.
Proposal 1: Define requirements for NGSO intra-frequency inter-satellite neighbour cell measurement as “inter-frequency” case. 
For time-based triggering neighbour cell measurement in connected mode, the status for NB-IoT and eMTC are summarized as follows:
	Issue 3-2-1: Time-based triggering Neighbour cell measurements in connected mode for NB-IoT - requirement
Agreement:
· For NB-IoT, time-based (t-Service) measurement initiation requirements apply to earth fixed cell.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· For earth moving cell, UE shall initiate the measurement before losing its coverage and this needs to reflected in RAN4 requirements.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
Issue 3-3-1: Time-based triggering Neighbour cell measurements in connected mode for eMTC – applicability 
Agreement: 
· For eMTC, time-based (t-Service) measurement initiation requirements apply to earth fixed cell.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· For earth moving cell, UE shall initiate the measurement before losing its coverage and this needs to reflected in RAN4 requirements.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· Further discuss for time-based neighbor cell measurement, requirements apply for the eMTC UE provided the measurement gaps are configured. 



The only remaining issue is whether to capture the exact time for UE to start measurement. As discussed in previous meeting, RAN2 already agreed that the exact time for UE to start measurement is up to UE implementation. Similar as NR NTN, RAN4 only define the applicability conditions based on Ttrigger. Thus, it is reasonable that similar approach shall be adopted. 
Proposal 2: Not to capture the exact time for UE to start measurement in RAN4 spec.
For eMTC, there is gap related issue for time-based and location-based measurement. The related issues are summarized as follows:
	Issue 3-3-1: Time-based triggering Neighbour cell measurements in connected mode for eMTC – applicability 
Agreement: 
· For eMTC, time-based (t-Service) measurement initiation requirements apply to earth fixed cell.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· For earth moving cell, UE shall initiate the measurement before losing its coverage and this needs to reflected in RAN4 requirements.
· RAN4 understand that the exact time for UE to start the measurement is up to UE implementation according to RAN2.
· FFS whether to capture the exact time for UE to start the measurement in RAN4 requirements.
· Further discuss for time-based neighbor cell measurement, requirements apply for the eMTC UE provided the measurement gaps are configured. 
Issue 3-4-2: Location-based triggering Neighbour cell measurements in connected mode – requirement
FFS: 
· For CONNECTED mode location-based triggering of neighbour cell measurements for eMTC and NB-IoT, add the location-conditions to the existing list of conditions to trigger the neighbor cell measurements. But the delay requirements remain same
· Note: for eMTC, it needs to consider measurement gap. How to capture it should be discussed in the CR phase. 

Agreement: 
· For NB-IoT, CONNECTED mode, UE shall perform measurement when location condition is met. And the existing delay requirements apply. 

FFS eMTC, whether measurement gap should be provided. 
Issue 3-5 (new): Time-based triggering Neighbour cell measurements in connected mode for eMTC – impact on measurement gap
Discuss until the next meeting: 
· If t-ServiceStartNeigh is provided, measurement gap pattern(s) configured for neighbour cell measurements are suspended until time t-ServiceStartNeigh.



For time-based and location-based measurement triggering, the FFS point about gap configuration for eMTC is whether the gap should be provided. From our understanding, no matter for NR NTN or NR TN, the MG shall be configured if needed and the gap shall apply immediately when configured. For time-based and location-based measurement triggering, NW has no idea when UE will trigger the measurement. Thus, it is reasonable that the measurement gap shall be configured as legacy TN case.
Proposal 3: For eMTC neighbour cell measurement, MG shall be configured as legacy TN case.
Another issue is gap application regarding t-ServiceStartNeigh. After checking the latest status of RAN2 agreement and RAN2 running CR, we have following observations:
1. t-ServiceStartNeigh is optionally provided in under SIB3/5 per satellite ID.
2. If t-ServiceStartNeigh is not provided, UE shall perform measurement as usual.
Thus, based on above observations, it means that UE can suspend neighbour cell measurement when t-ServiceStartNeigh is configured for all satellite and the earliest t-ServiceStartNeigh has not started.
Proposal 4:  Measurement gap pattern(s) configured for neighbour cell measurements are suspended when t-ServiceStartNeigh is configured for all satellite and the earliest t-ServiceStartNeigh has not started.

2.3 GNSS re-acquisition
The status of GNSS re-acquisition of RRM impacts is shown as follows. 
	Issue 5-1&5-2: GNSS gap, spec impact
Discuss the following options until next meeting.
· Option 1: add generic description that the measurement delay could be longer if GNSS fix happens during measurement period.
· Option 2: The measurement delay requirements are extended by the duration of the GNSS-MG. 
· When the UE triggers an early termination of the GNSS-MG, the measurement delay requirements are extended by the duration of the early-terminated GNSS-MG.
· Option 3: The measurement delay requirements are suspended until the termination of the GNSS-MG.
Issue 5-3: GNSS gap for eMTC, overlapping between MG and GNSS gap
Agreement: 
· If gaps configured for reacquiring GNSS and gaps configured for mobility measurements at least partially overlaps in time with other, then UE shall suspend the gaps configured for mobility measurements and instead prioritize the use of GNSS gaps
· Note: it considers as no overlapping between GNSS-MG and gaps configured for mobility measurements after the UE has performed early termination of GNSS-MG. 




For the impact to existing RRM requirements. Our preference is to add generic description that the measurement delay could be longer if GNSS fix happens during measurement period. The reason is that the performance for a certain RRM activity can be guaranteed by existing requirements. The only issue is whether to define requirement considered the mixed procedures (e.g. GNSS fix happens during RLM). From our understanding, there is no significant different among the options.
Proposal 5: Add generic description that the measurement delay could be longer if GNSS fix happens during measurement period
Regarding the impact of GNSS gap to MG, companies raised the point and CBRA procedure. We think it is a valid point. The related RAN1 agreements are summarized as follows:
	Agreement
The UE is not required to transmit or receive any channel / signal within the aperiodic GNSS measurement gap duration before the UE reacquires GNSS successfully. 
FFS: UE’s behavior within the duration after UE reacquires GNSS successfully to the end of the gap if the UE reacquires GNSS successfully before the end of the gap.

Agreement
The UE is not required to monitor N/MPDCCH within the aperiodic GNSS measurement gap, except after a CBRA (PRACH) is sent.
· CBRA (PRACH) can be sent at least to request UL resource to report the remaining GNSS validity duration.
Note1: The CBRA (PRACH) can only be sent within the duration after UE reacquires GNSS successfully to the end of the gap.
Note2: Whether CBRA (PRACH) is sent is up to UE implementation.
Note3: no change to existing CBRA procedures
FFS: whether other RA procedure is needed.




Based on above RAN1 agreements, it could be observed that UE can choose whether to trigger CBRA to NW when UE complete GNSS fix earlier. From our understanding, if UE can complete GNSS fix before end of gap and UE has data to transmit, UE may choose to trigger CBRA to inform NW that it is ready for scheduling. Otherwise, UE may choose not to send CBRA. Thus, for above two case, whether MG can apply is analysed as follows:
Case 1: UE does not trigger CBRA
	For this case, MG shall apply for neighbour cell measurement. Otherwise, the time period until the end of GNSS gap is wasted. And for this case, there is no need to inform NW since anyway there is no scheduling within the GNSS gap.
Case 2: UE trigger CBRA
	For this case, according to RAN1 agreement, UE is required to monitor MPDCCH. NW shall be aware of whether MG applies or not since there is potential data scheduling. Thus, MG shall apply after CBRA.
Based on analysis above, the detailed can be summarized as: 
When GNSS gap overlaps with MG, MG is not suspended if GNSS-MG is terminated earlier than MG and UE does not sent CBRA or after CBRA if CBRA is transmitted.
Proposal 6: When GNSS gap overlaps with MG, MG is not suspended if GNSS-MG is terminated earlier than MG and UE does not sent CBRA or after CBRA if CBRA is sent.

3. Conclusions
Proposal 1: Define requirements for NGSO intra-frequency inter-satellite neighbour cell measurement as “inter-frequency” case. 
Proposal 2: Not to capture the exact time for UE to start measurement in RAN4 spec.
Proposal 3: For eMTC neighbour cell measurement, MG shall be configured as legacy TN case.
Proposal 4:  Measurement gap pattern(s) configured for neighbour cell measurements are suspended when t-ServiceStartNeigh is configured for all satellite and the earliest t-ServiceStartNeigh has not started.
Proposal 5: Add generic description that the measurement delay could be longer if GNSS fix happens during measurement period
Proposal 6: When GNSS gap overlaps with MG, MG is not suspended if GNSS-MG is terminated earlier than MG and UE does not sent CBRA or after CBRA if CBRA is sent.
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