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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this paper, we discuss the remaining issues on mobility enhancements.
2. Discussion
2.1 [bookmark: _Ref131674149]SIB aspects
· Issue 1: Whether to add PCI list for each satellite assistance information; whether satellite ID should be in SIB4
The above two issues are related: if the satellite assistance information is per cell, the satellite IDs for intra-frequency measurements should be in SIB4, otherwise placing them in SIB3 is ok.
It is possible that on a certain frequency, only a subset of cells belong to a satellite. However, we think PCIs may not need to be associated to satellite assistance information. If one frequency is associated with several satellites, UE can perform the measurement of this frequency with each satellite information independently. From UE perspective, UE will do full scan in the frequency (i.e., blindly detect all possible PCIs) to find which cells are suitable with one satellite assistance information associated to this frequency, and then repeat the procedure with another satellite assistance information. So in our understanding, it is unnecessary to provide PCI information, and placing the satellite IDs in SIB3 (as in the current running CR [2]) is reasonable.
Proposal 1: Satellite assistance information is provided per frequency, and not associated with PCIs. The satellite IDs for intra-frequency measurements are in SIB3 as in the current running CR (no need to place them into SIB4).
· Issue 2: Absence of ephemeris in the new SIB (SIBxx); absence of satellite ID in SIB3/SIB5
The issue was included in “[Post122][112][IoT NTN Enh] Mobility enhancements (Mediatek)” [3]. The following was proposed for further discussion but was not discussed in RAN2 #123 due to lack of time:
	Proposal 5: RAN2 further discuss if ephemeris is absent in a list in the new SIB (SIBxx), serving satellite ephemeris applies.


We think the motivation is to save some signalling overhead by omitting the ephemeris information. The similar was discussed in NR NTN R17 maintenance and the following was agreed in RAN2 #121 [4]:
	ntn-NeighCellConfigList, ntn-NeighCellConfigListExt
Provides a list of NTN neighbour cells including their ntn-Config, carrier frequency and PhysCellId. This set includes all elements of ntn-NeighCellConfigList and all elements of ntn-NeighCellConfigListExt. If ntn-Config is absent for an entry in ntn-NeighCellConfigListExt, the ntn-Config provided in the entry at the same position in ntn-NeighCellConfigList applies. Network provides ntn-Config for the first entry of ntn-NeighCellConfigList. If the ntn-Config is absent for any other entry in ntn-NeighCellConfigList, the ntn-Config provided in the previous entry in ntn-NeighCellConfigList applies. 


However, the ephemeris provision for NR NTN is different from that of IoT NTN. In NR NTN, the frequency and PCI information are added for each ephemeris, while in IoT NTN we already agreed to use satellite ID to achieve one-to-many mapping between the ephemeris and neighbour cells/frequencies. If companies want to reuse serving satellite assistance information, a more straightforward way is to add satellite ID for serving satellite as well (in SIB31) so this satellite ID can be included in SIB3/SIB5 for the corresponding frequencies.
If no satellite IDs are included in SIB3/5, the UE simply follows legacy (R17) behaviour. We prefer not to introduce implicitly reusing serving satellite ID (e.g. absence of satellite IDs in SIB3/5 indicates reusing the serving satellite ID), because there could be inter-operability issues. Consider an R17 gNB and an R18 UE, the gNB does not satellite IDs in SIB3/5 since the feature was not supported in R17, and the R18 UE is expected to blindly detect the neighbour cells without any satellite assistance information if it intends to perform neighbour cell measurements, however, if we allow this implicit reuse of serving satellite, the UE would wrongly expect the neighbour cells are served by the serving satellite and as a result fail to detect the neighbour cells.
Proposal 2: Introduce satellite ID for serving satellite (in SIB31) as well. RAN2 does not consider implicitly reusing serving satellite assistance information.
· Issue 3: Whether t-ServiceStartNeigh is per neighbour cell/per frequency/per satellite or the earliest time among all neighbour cells
This issue is also related to Issue 1. Based on the understanding that UE measurement is a per-frequency behaviour, it does not make sense to have a per neighbour cell t-ServiceStartNeigh. Note that the value range for LTE PCI is from 0 to 503, which means the UE will try all 504 values for neighbour cell detection. The introduction of t-ServiceStartNeigh is to save some UE efforts if the neighbour cell has not arrived yet, and if made per neighbour cell, not measuring several neighbour cells from the altogether 504 values does not bring obvious gain, rather, it increases UE complexity.
	The IE PhysCellId is used to indicate the physical layer identity of the cell, as defined in TS 36.211 [21].
PhysCellId information element
-- ASN1START

PhysCellId ::=						INTEGER (0..503)

-- ASN1STOP


Proposal 3：t-ServiceStartNeigh is set as the earliest start time among all neighbour cells across different frequencies, or set per frequency or per satellite, not per neighbour cell.
· Issue 4: Whether the reacquisition of SIBxx during T318 is loosely specified (as in current running CR) or made optional and left as a note
This issue was raised when implementing the following agreement:
Agreements:
5. For re-acquisition of SIBXX the UE may rely on T317/T318 in connected mode
Currently the it is added in Section 5.3.18 of the RRC running CR:
	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).
2>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
3>	stop timer T318;
3>	inform lower layers when UL synchronisation is restored.


[bookmark: _GoBack]Some companies would like to capture it in a note instead. From our perspective, it is better to have a clear UE behaviour in the procedure text instead of populating the spec with too many notes. For UEs in RRC_IDLE, the (re)acquisition of SIBxx is up to UE implementation, but for UEs in RRC_CONNECTED, we already have an agreement that this is done in T318 (same as SIB31). But a related issue is, whether the stop of T318 needs to be postponed after SIBxx is also acquired (in the current description, T318 is stopped once SIB31 is acquired). We see two solutions:
1) Solution 1:UE stops T318 when both SIB31 and SIBxx have been acquired;
2) 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.
Proposal 4：RAN2 discuss how to solve the case where T318 is stopped before successful acquisition of SIBxx.
· Issue 5: Whether to have separate reference locations for fixed/moving cells or add cell type indication
This issue was also discussed in NR NTN and the final conclusion is to have separate reference locations. We think IoT NTN can follow the same design.
Proposal 5: Separate reference locations are introduced for earth-quasi fixed cells and earth-moving cells.
· Issue 6: 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
From our perspective, the R18 time-based measurement initiation for RRC_CONNECTED UEs is a new feature, and the NW should have the flexibility of making it configurable independently from the R17 IE. 
Proposal 6: A new t-Service IE is introduced in SIB3-NB to indicate RRC_CONNECTED UEs to initiate the neighbour cell measurements before that t-Service (to differentiate from the R17 t-Service to be used for measurements initiation in RRC_IDLE).
2.2 Measurement aspects
· Issue 7: 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 7: 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 8: 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
For NB-IoT UEs: time-based and RSRP based measurement initiation configuration are in SIB3, location based measurement initiation configuration are in SIB31.
For eMTC UEs, it is more complex because the legacy RSRP-based measurement trigger (s-Measure) is in measObject. That is also one reason some companies were reluctant to introduce this measurement enhancement for RLF for eMTC UEs.
It was raised during RRC CR review that some optimisation may be needed to avoid reacquisition of SIB3 for eMTC UEs.
From our perspective, the UE will acquire SIB3 and SIB31 before entering RRC_CONNECTED. The contents of SIB3 are not likely to vary frequently. SIB31 may be updated due to the ephemeris information update and common TA parameters, but UE needs to reacquire SIB31 if the validity timer expires anyway, even if the feature of location-based measurement initiation is not introduced. Therefore, we don’t see the necessity for further enhancement.
Proposal 8: Regarding Connected mode measurement initiation for eMTC UEs, time-based configuration is in SIB3, location-based configuration is in SIB31, legacy RSRP-based configuration (s-Measure) is in measObject. No signalling optimisation is introduced.
3. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this paper, we discuss remaining issues on mobility enhancements, and provide the following proposals:
Proposal 1: Satellite assistance information is provided per frequency, and not associated with PCIs. The satellite IDs for intra-frequency measurements are in SIB3 as in the current running CR (no need to place them into SIB4).
Proposal 2: Introduce satellite ID for serving satellite (in SIB31) as well. RAN2 does not consider implicitly reusing serving satellite assistance information.
Proposal 3：t-ServiceStartNeigh is set as the earliest start time among all neighbour cells across different frequencies, or set per frequency or per satellite, not per neighbour cell.
Proposal 4：RAN2 discuss how to solve the case where T318 is stopped before successful acquisition of SIBxx.
Proposal 5: Separate reference locations are introduced for earth-quasi fixed cells and earth-moving cells.
Proposal 6: A new t-Service IE is introduced in SIB3-NB to indicate RRC_CONNECTED UEs to initiate the neighbour cell measurements before that t-Service (to differentiate from the R17 t-Service to be used for measurements initiation in RRC_IDLE).
Proposal 7: 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 8: Regarding Connected mode measurement initiation for eMTC UEs, time-based configuration is in SIB3, location-based configuration is in SIB31, legacy RSRP-based configuration (s-Measure) is in measObject. No signalling optimisation is introduced.
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