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1 Introduction

In this contribution, we discuss the remaining issues on mobility enhancements:
Issue 2-1: Regarding RLF based measurement enhancements for eMTC UEs in RRC_CONNECTED, which frequencies to measure (frequencies in MeasObjects, or frequencies in SIB, or both), whether measurement report will be triggered

Issue 2-2: Whether time/location based CHO can be configured simultaneously for the same target cell

Issue 2-3: Whether to allow joint configuration among time/location/RSRP-based measurements in RRC Idle/Connected, and if allowed, the intended UE behaviour

Issue 2-4: Regarding reacquisition of SIBxx during T318, clarify the intended behavior
Issue 2-5: How to solve the case where T318 is stopped before successful acquisition of SIBxx

Issue 2-6: Whether satellite IDs in SIB31/SIB32/SIBxx are unique
2 Discussion
· Issue 2-1: Regarding RLF based measurement enhancements for eMTC UEs in RRC_CONNECTED, which frequencies to measure (frequencies in MeasObjects, or frequencies in SIB, or both), whether measurement report will be triggered

RLF based measurement enhancements has been introduced for NB-IoT UEs, to reduce the time taken for RLF. To be specific, the time-based and location-based measurement initiation have been introduced, UE will perform neighbour cell measurement based on time/location based triggering. Once RLF occurs, the neighbour cells that have already been measured are “known cells” and the time required by the UE to search for the target cell will be less than an unknown cell, thus the RLF procedure is accelerated.
For NB-IoT, the related configuration is provided in the SIB: RSRP-based and time-based in SIB3, location-based in SIB31. The legacy SIBs also contains the frequencies of neighbour cells to be measured in RRC_IDLE. For NB-IoT UEs in RRC_CONNECTED, the following agreement was made in RAN2 #115 for terrestrial network:

	Agreements:

1. Prioritization of carriers/cells to measure is left to the UE implementation.

2. Provision of information regarding which cells/carriers to be considered is not supported. It is up to UE implementation to choose and prioritize carrier/cell list for measurement.


In our understanding, NB-IoT NTN can follow the same principle. It’s left to UE implementation which cells/carriers to be measured and prioritisations of carriers/cells to measure. For example, UE can make use of historical information or broadcasted neighbour cell lists.
Proposal 1: For NB-IoT NTN, it is up to UE implementation which frequencies to be measured/prioritized in RRC_CONNECTED.
RAN2 agreed to apply the RLF based measurement enhancements to eMTC UEs as well. The configuration related to time/location-based measurement initiation is also provided in SIB. However, in the legacy spec, eMTC UEs are already capable of performing connected mode measurements based on MeasObjects. It is unclear which frequencies to measure if time/location-based measurement initiation configuration is present in the SIB: whether the UE only measures frequencies in MeasObjects, or frequencies in SIB, or both.
From our perspective, time/location-based mechanism only provides the additional measurement triggering for eMTC UEs, the frequencies to be measured should still follow MeasObjects. The measurements for inter-frequencies require measurement gaps, and when configuring the gaps the NW will only consider the frequencies in the MeasObjects. It adds additional complexity to NW configuration/ UE behaviour/ RAN4 requirements if the frequencies in SIB are also considered. The UE reporting behaviour also follows legacy (based on the configuration in ReportConfig). However, the UE can refer to the ephemeris information in SIB and its association with the frequencies in SIB when performing the measurements.

Proposal 2: For eMTC NTN, UEs in RRC_CONNECTED only perform measurement and reporting based on the frequencies in MeasObjects. Frequencies in SIB but no in will not be measured and reported by UEs in RRC_CONNECTED.
· Issue 2-2: Whether time/location based CHO can be configured simultaneously for the same target cell

For moving cell scenarios, the network needs to know the UE location to configure the T1 and T2 in the time based CHO, which has the same effect as location based CHO, therefore no need to configure both.

For the quasi-earth fixed cells, we think the time based CHO is more efficient than the location based CHO, because the new cell will cover the same area with the previous cell. For the GEO cell, we think only location based CHO will be used because the satellite is serving the same area continuously.

The only use case to configure both could be: in the fixed cell scenario, the UE has a fast speed and is likely to move out of the coverage before the current cell stops serving, but this does not look like a common case for eMTC devices.

In RAN2 previous meeting this scenario has been discussed for NR NTN and the agreement is as below:

	Agreements:

1. Joint time-based and location-based CHO execution triggering for the same candidate cell is not supported in Rel-17 NTN.


We suggest the same principle for NR NTN can be reused for eMTC over NTN directly.

Proposal 3: Same as NR NTN, the network does not configure the location-based CHO and time-based CHO simultaneously for the same candidate cell.
· Issue 2-3: Whether to allow joint configuration among time/location/RSRP-based measurements in RRC Idle/Connected, and if allowed, the intended UE behaviour

In R17 NR NTN, the joint configuration of time and location based measurement initiation was also discussed. Even though no clear conclusion was given, according to the TS 38.304, the procedures for time-based and location-based are defined independently and there is no restriction in the spec that they cannot be configured jointly. Therefore, the understanding is that, time-based and location based measurement initiation can be configured jointly, and if configured simultaneously, the UE starts measurement when either of the condition is satisfied.

We think the similar principle holds for IoT NTN, for both RRC_CONNECTED and RRC_IDLE. Especially considering the aim is timely measurement rather than relaxed measurement.

Proposal 4: For both RRC_CONNECTED and RRC_IDLE, time/location based neighbour cell measurement triggering can be configured together with the existing RSRP based triggering. If configured jointly, the UE starts measure neighbour cell when either of the triggering condition is met.

· Issue 2-4: Regarding reacquisition of SIBxx during T318, clarify the intended behavior:
· Option 1: UE acquires SIBxx during T318 if the stored SIBxx has expired (as in the current CR)

· Option 2: Keep the possibility that UE does not acquire SIBxx even if the stored SIBxx expires

· Option 3: Allow the UE to acquire SIBxx even if the stored SIBxx has not expired (e.g. close to expiry)

This issue is related to the implementation of the following agreement from RAN2 #123:

Agreements:
5. For re-acquisition of SIBXX the UE may rely on T317/T318 in connected mode

The following Editor’s Note was added because some companies want to make this behaviour optional and use a note instead:
	5.3.18
T317 expiry

The UE shall:

1>
if in RRC_CONNECTED:

2>
inform lower layers that the UL synchronisation is lost;

2>
start timer T318;

2>
acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;

2>
acquire SystemInformationBlockTypeXX (SystemInformationBlockTypeXX-NB in NB-IoT) as specified in 5.2.2, if the UE determines validity duration of the neighbour satellite assistance information has expired;

Editor’s Note: FFS whether to make it an optional behaviour (i.e. up to UE to reacquire SIBxx).


The views are quite split, originating from the different understanding of the intended behaviour (as in the options listed above).In our understanding, the SIBxx is still important for UE to perform neighbour cell measurements, based on the requirements from RAN4. Relying on T317/T318 for reacquiring SIBxx aims at simplifying the UE behaviour. It does not mean the UE does not need to obtain it even if expired. Therefore, Option 2 should be excluded. On the other two options, both are acceptable, Option 3 leaves more possibility for the UE to obtain the latest SIBxx.
Proposal 5: UE acquires SIBxx during T318 if the stored SIBxx has expired. Additionally, it is up to UE implementation whether to acquire SIBxx during T318 if the stored SIBxx is close to expiry.
· Issue 2-5: How to solve the case where T318 is stopped before successful acquisition of SIBxx

· Option 1: UE stops T318 when both SIB31 and SIBxx have been acquired

· FFS whether to clarify in the spec that RLF is not triggered if T318 expires and SIB31 has been obtained

· Other solutions

In the previous meeting, we raised this issue. In the current spec, T318 is stopped once SIB31 is acquired, therefore it is likely that SIBxx cannot be obtained before T318 expiry. Two solutions were raised:
· Solution 1: UE stops T318 when both SIB31 and SIBxx have been acquired;

· Solution 2: Add a new timer for SIBxx acquisition. When UE acquires SIB31, T318 is stopped as in legacy, and if SIBxx is not obtained, UE start the new timer, and goes to RRC_IDLE if SIBxx is not acquired upon the expiry of the new timer.
Based on the online discussion in RAN2 #123bis, it seems companies do not want to complicate the spec with an additional timer. And Solution 1 is put to the post-meeting discussion. However, a concern was raised that if SIBxx is not obtained before T318 expiry, RLF may be triggered. Consequently, it was proposed to clarify in the spec that RLF is not triggered if T318 expires and SIB31 has been obtained. From our perspective, in the R17 mechanism, when T318 expires, UE goes to RRC_IDLE instead of triggering RLF, therefore it should be revised as “UE does not go to RRC_IDLE if T318 expires and SIB31 has been obtained”

Proposal 6: UE stops T318 when both SIB31 and SIBxx have been acquired. Clarify in the spec that UE does not go to RRC_IDLE if T318 expires and SIB31 has been obtained.
· Issue 2-6: Whether satellite IDs in SIB31/SIB32/SIBxx are unique

In our understanding, the satellite IDs broadcast by the same physical cell should be unique, i.e. if the same satellite id is used, it refers to the same satellite. But we doubt whether the same satellite id will appear twice in SIB31/SIB32/SIBxx because these SIBx serve different purposes. It was also proposed that the satellite id is unique within the identified PLMN, but in our understanding, the satellite assistance information is not associated with PLMN.
Proposal 7: The satellite ID broadcast is unique within the physical cell.
3 Conclusion

In this paper, we discuss remaining issues on mobility enhancements, and provide the following proposals:
Proposal 1: For NB-IoT NTN, it is up to UE implementation which frequencies to be measured/prioritized in RRC_CONNECTED.
Proposal 2: For eMTC NTN, UEs in RRC_CONNECTED only perform measurement and reporting based on the frequencies in MeasObjects. Frequencies in SIB but no in will not be measured and reported by UEs in RRC_CONNECTED.
Proposal 3: Same as NR NTN, the network does not configure the location-based CHO and time-based CHO simultaneously for the same candidate cell.
Proposal 4: For both RRC_CONNECTED and RRC_IDLE, time/location based neighbour cell measurement triggering can be configured together with the existing RSRP based triggering. If configured jointly, the UE starts measure neighbour cell when either of the triggering condition is met.

Proposal 5: UE acquires SIBxx during T318 if the stored SIBxx has expired. Additionally, it is up to UE implementation whether to acquire SIBxx during T318 if the stored SIBxx is close to expiry.
Proposal 6: UE stops T318 when both SIB31 and SIBxx have been acquired. Clarify in the spec that UE does not go to RRC_IDLE if T318 expires and SIB31 has been obtained.
Proposal 7: The satellite ID broadcast is unique within the physical cell.
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