[bookmark: _Toc352077754]3GPP TSG-RAN WG2 Meeting #124                                                                    R2-2312055
Chicago, USA, Nov. 13th – 17th, 2023

Source:	CATT
Title:	Discussion on leftover issues of mobility enhancements
Agenda Item:	7.6.3.1
Document for:	Discussion and Decision
1. Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we will discuss the open issues listed in  [Post123bis][302][IoT-NTN Enh] 36.331 running CR (Huawei) [1].
	· Mobility
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:
· 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)
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
Issue 2-6: Whether satellite IDs in SIB31/SIB32/SIBxx are unique


2. Discussion
2.1 Issue 2-1: RLF based measurement enhancements for eMTC
Based on the discussion in [1], it can be seen that companies had divergence on the trigger of measurement with respect to measured frequencies and requirement of measurement report. 
Some companies held the view that when MeasConfig is configured, there is no need to configure the trigger of measurement for RLF. We prefer not to restrict the configurations, and can just leave it to NW implementation. Considering that an RRC_CONNECTED UE shall perform the measurement based on MeasConfig anyways, which can also be used for RLF recovery, for the measured frequencies there seems to be no strong motivation to modify such a UE behaviour already in the Spec. We prefer leaving it to UE implementation to decide which frequencies included in the system information to measure for RLF recovery purpose. 
On the other hand, currently it is only supported in the Spec to report the measurement results based on MeasConfig for the RRC_CONNECTED UE. So in terms of measurement reporting, there is no need to introduce new mechanism to report also the measurement results that the UE derives from the measurements for the frequencies in SIB (once UE decides to do such measurement via UE implementation).  This is because the measurement here is used for UE to select a suitable cell to preform RRC reestablishment quickly, making it not of much use to additionally report the measurement derived based on SIB to the current serving cell beyond the legacy measurement reporting configured by dedicated signalling.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Proposal 1: Regarding RLF based measurement enhancements for eMTC UEs in RRC_CONNECTED, which frequencies included in SIB to measure is up to UE implementation, and apart from the legacy measurement reporting configured by dedicated RRC signalling, the additional measurement report based on the frequencies in SIB (if available) is not needed. 
2.2 Issue 2-2: Whether time/location based CHO can be configured simultaneously for the same target cell
We understand that the issue here is to discuss whether condEventT1 and condEventD1 can be configured as two measIds of the triggerCondition for one condReconfigurationId of a given candidate target cell.
According to the logic of existing procedure in TS 36.331 [2] as follows, if condEventT1 and condEventD1 are configured simultaneously, only when the time-based condition and location-based condition are both fulfilled, can the UE consider the cell as a triggered cell. That typically means, before the serving cell stops providing coverage and the candidate cell starts providing coverage, only when the UE is at cell edge, can the configured conditions be judged as fulfilled. This seems to be against the original intention to introduce time-based CHO and location-based CHO mechanism that aims at timely CHO execution. Currently, we fail to find a scenario that need both conditions to be met simultaneously, in order for UE to decide that it could select this cell to be target cell.
	2>	if trigger conditions for all associated measId(s) within triggerCondition are fulfilled:
3>	consider the target cell candidate within the stored condReconfigurationToApply, associated to that condReconfigurationId, as a triggered cell;
3>	initiate the conditional reconfiguration execution, as specified in 5.3.5.9.5;


By contrast, if the NW really wants to configure condEventT1 and condEventD1 with a relationship of “or” for one candidate cell (i.e. CHO executed to that cell with either event satisfied), it can configure two separate condReconfigurationIds for the UE, which can be realized by NW implementation.
Based on the analyses above, we do not see the necessity of configuring condEventD1 and condEventT1 as two measIds for one condReconfigurationId of a candidate target cell. So similar to Rel-17 NR NTN, NW should not configure both time-based CHO event (condEventT1) and location-based CHO event (condEventD1) for the same candidate cell.
Proposal 2: The network does not configure both condEventD1 and condEventT1 for the same candidate cell.
2.3 Issue 2-3: Whether to jointly configure time/location/RSRP-based measurements in RRC_IDLE/CONNECTED
In Rel-18 IoT-NTN, the time/location-based measurement for RRC_IDLE UEs is used for timely trigger of measurement on neighbour cells. Actually, in Rel-17 NR NTN, there is not restriction that the time-based measurement and location-based measurement cannot be configured simultaneously for the cell reselection purpose. The time/location-based measurement in RRC_CONNECTED is used for quick RLF detection. For these two mechanisms, when either the location-based measurement trigger or time-based measurement trigger is satisfied, it means the UE is going to leave the coverage of the current serving cell, and thus should initiate measurement accordingly. Hence, the time-based measurement and location-based measurement can be configured jointly, and the UE starts measurement when the trigger condition of either location-based or time-based measurement is satisfied. There is no extra spec impact needed. 
Proposal 3: The time-based measurement and location-based measurement are allowed to be configured jointly in RRC_IDLE/CONNECTED. The UE starts measurement when the initiation condition of either location-based or time-based measurement is satisfied. There is no spec impact.
2.4 Issue 2-4: reacquisition of SIBxx during T318
For SIBxx, apart from the re-acquisition mechanism relying on T317/T318, we also agreed to introduce a validity duration for SIBxx. That is, the UE could evaluate whether the SIBxx is valid or not. Based on email discussion in [1], the following options are proposed with potential impacts to reflect in specification: 
· UE could acquires SIBxx during T318 if the validity stored SIBxx has expired;
· The UE could choose not acquiring SIBxx even if the stored SIBxx expires;
· Allow the UE to acquire SIBxx even if the validity stored SIBxx has not expired (e.g. but close to expiry)
Considering that the SIBxx is not as essential as SIB31 for IoT NTN and also that it is even not guaranteed for the RRC_CONNECTED UE to always have valid SIB31 in the current Spec [2], there seems to be no need to enforce an RRC_CONNECTED UE supporting Rel-18 IoT NTN to always ensure a valid  SIBxx, either:
	(TS 36.331, suclause 5.2.1.3)
In RRC_CONNECTED, BL UEs or UEs in CE or NB-IoT UEs are not required to acquire system information except when T311 is running, or upon handover where the UE is only required to acquire the MasterInformationBlock in the target PCell, or for UEs in CE to receive ETWS/CMAS information, or upon expiry of T317 where the UE is only required to acquire the SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT).


As a result, we think the simplest way is to leave it to UE implementation on whether to acquire the SIBxx upon expiry of T317. Regarding the specific Spec impact, we propose to capture the procedure of acquisition of SIBxx as a NOTE in section “5.3.18 T317 expiry”, e.g. upon expiry of T317, the UE may acquire SIBxx as specified in 5.2.2.
Proposal 4: In section “5.3.18 T317 expiry”, capture the procedure of SIBxx acquisition as a NOTE (e.g. upon expiry of T317, the UE may acquire SIBxx as specified in 5.2.2).
2.5 Issue 2-5: T318 is stopped before successful acquisition of SIBxx
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Considering that SIBxx is not an essential SIB, it should not affect the acquisition of UL sync which is controlled by the stop of T318. It is better to ensure the resumption of the UL sync as soon as possible. As for the case that SIBxx is not acquired successfully, considering that it can only have impact on the trigger of RLF based measurement and it is also up to UE implementation whether to trigger measurement on frequency(-ies) in SIB as our discussion in 2.1,  stop of T318 should not be impacted even if the UE does not have valid SIBxx.
Proposal 5: UE stops T318 when SIB31 has been acquired, irrespective of whether SIBxx is acquired successfully or not.
2.6 Issue 2-6: Whether satellite IDs in SIB31/SIB32/SIBxx are unique
The satellite IDs in SIB3/SIB5 and SIBxx were introduced to associate the frequency info and the ephemeris info of the concerned neighbour cells. Hence, the satellite ID in SIB3/5/xx should be unique for the serving cell at least. For the satellite ID in SIB32, it is not associated with other SIBs. Hence, technically it is not necessarily required that the satellite ID has to be unique with respect to the satellite ID in SIB3/5/31/xx of a cell.
During online discussion last meeting, company raised the question on whether the satellite ID is globally unique. Obviously, the globally unique satellite ID makes the whole signalling design clearer. However, on the one hand, the current max number of satellite ID is 256 which may not be enough for some constellations; on the other hand, we wonder whether additional clarification on this aspect is really essential, because it seems this could be well handled by NW implementation, in case NW configuration regards the uniquely numbered satellite IDs as really needed. Also, UE considers the SI to be valid based on the SI update mechanism; thus, for cell specific SI it can only be valid for this specific serving cell, and thus it is not need to make the satellite ID to be globally unique for this case.
Proposal 6: Leave the configuration of satellite IDs in SIB3/5/31/32/xx to proper NW implementation. There is no spec impact.
3. Conclusion
In this contribution, we have discussion on leftover issues of mobility enhancements, with the following proposals:
[bookmark: _GoBack]Proposal 1: Regarding RLF based measurement enhancements for eMTC UEs in RRC_CONNECTED, which frequencies included in SIB to measure is up to UE implementation, and apart from the legacy measurement reporting configured by dedicated RRC signalling, the additional measurement report based on the  frequencies in SIB (if available) is not needed. 
Proposal 2: The network does not configure both condEventD1 and condEventT1 for the same candidate cell.
Proposal 3: The time-based measurement and location-based measurement are allowed to be configured jointly in RRC_IDLE/CONNECTED. The UE starts measurement when the initiation condition of either location-based or time-based measurement is satisfied. There is no spec impact.
Proposal 4: In section “5.3.18 T317 expiry”, capture the procedure of SIBxx acquisition as a NOTE (e.g. upon expiry of T317, the UE may acquire SIBxx as specified in 5.2.2).
Proposal 5: UE stops T318 when SIB31 has been acquired, irrespective of whether SIBxx is acquired successfully or not.
Proposal 6: Leave the configuration of satellite IDs in SIB3/5/31/32/xx to proper NW implementation. There is no spec impact.
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