3GPP TSG-RAN WG2 Meeting #124                                    
R2-2312285
Chicago, USA: November 13-17, 2023                 
                     
Agenda item:
7.6.3.1
Source:
Qualcomm Incorporated
Title:
Open issues on measurement and Mobility enhancements
Document for:
Discussion and Decision

1. Introduction 
Following agreements were made in RAN2#123bis meeting.
· Upon absence of satellite IDs for intra-frequency and inter-frequency, the UE assumes Rel-17 behavior for intra-frequency measurements, i.e. measurement according to UE implementation. 

· RAN2 understands that if SIBxx is present, then satellite IDs in either SIB3, SIB5 or both SIB3 and SIB5 should be present (up to NW implementation, no spec impact)

· 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).

· Introduce satellite ID for serving satellite (in SIB31) as well. 

· RAN2 does not consider implicitly reusing serving satellite assistance information.

· t-ServiceStartNeigh is signalled per satellite

· Separate reference locations are introduced for earth-quasi fixed cells and earth-moving cells.

· Working assumption: 

· Adopt the same decision as for NR NTN to discriminate whether a frequency is for TN or NTN

In this document we provide further details for the remaining issues.
2. Discussion 

Some more open issues have been identified from the last post meeting email 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.
In our view, in connected mode, UE requires to measure on the frequencies and cells that are configured via measurement object. In our view, for eMTC, the network first has to enable UE with the time/location based measurement based on capability and also configure the frequencies/cells to be measured. 
Location-based criteria may not be associated with RLF. The network may also need to configure UE with measurement gap. Network can also configure events to send measurement reports. For all this procedure, the network needs to know UE’s capability for the measurement enhancement. The one confusion is that the new SIBxx is not essential as it only contains neighbor satellite information and how does network know UE has acquired the SIBxx so that it can configure the measurement of the satellite of which the satellite information is being broadcast in SIBxx.
There can be multiple options we can consider.

Option#1: UE sends UL indication whether the UE has acquired or has stored valid SIBxx.

Option#2: Depends on UE capability. If UE supports this feature with UE capability signaling, network assumes UE has acquired new SIBxx for neighbor satellite measurement in connected mode.

Option#3: Option 1 + Option 2

Option#4: Up to UE whether to perform measurement for the measurement object if satellite information is missing

Option#5: Include satellite information in measurement object configuration. SIBxx is for IDLE mode measurement assistance information.

The Option#5 could add signaling overhead. The option#4 alone may not be efficient as the configure measurements and measurement gap may be wasted if the UE has not stored valid SIBxx. The option#2 alone may also not be good for UE in case UE was not able to acquire and update the new SIBxx in RRC_CONNECTED upon expiry of T317, in which case option#3 can be useful as in option#1, UE can indicate whether it is ready or not. However, to minimize the specification impact, we propose Option 2.
Proposal 1 For eMTC, the time and location-based measurement configuration based on SIBxx in connected mode depends on UE capability. If UE supports this feature with UE capability signaling, network assumes UE has acquired new SIBxx for neighbor satellite measurement in connected mode.

Since satellite ID is introduced in SIBxx, when configuring the measurement object, the network can just include the satellite ID in the measurement object to let UE know the UE has to perform measurement of the neighbor satellite. It also needs to be discussed how network enables UE to use location/time-based measurement trigger, i.e., implicitly via parameters provided in SIB or explicit indication in measurement object. The reference location provided in SIB31, service time provided in SIB3 are for IDLE mode measurements for cell reselection. However, for connected mode, measurement is not for cell reselection and the network has to configure the connected mode measurement based on UE’s capability.
Proposal 2 For eMTC, the network indicates satellite ID from SIBxx in measurement object configuration.

Proposal 3 In RRC_CINNECTED, network enables UE to use location/time-based measurement trigger explicitly in the measurement object for the measurement of a frequency based on UE’s capability.

For the measurement report trigger, we think this should be minimized for IoT use cases unlike in NR. Therefore, existing criteria may be sufficient.

Proposal 4 Existing criteria for measurement report trigger is enough for eMTC use cases.

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

We think the time-based criteria is intended for fixed cell scenario and location-based criteria is intended for moving cell scenario. Therefore, both are not necessary to be configured in a cell.

Proposal 5 Both time/location based CHO criteria are not 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.
Joint configuration of location/time-based criteria with the RSRP-based criteria to trigger measurement in RRC Idle/connected mode should be supported. The behavior should be left to UE how it determines both criteria are met.

Proposal 6 Joint configuration of location/time-based criteria with the RSRP-based criteria to trigger measurement in RRC Idle/connected mode is supported. It is left to UE how it determines both criteria are 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)

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 our view, all the options above are possible for UE regarding reacquisition of SIBxx. It can be left to UE how it acquires SIBxx as it is non-essential SIB. If there is enough time left for T318 expiry, the UE can decide to acquire the SIBxx. But the UE should not go to RLF upon T318 expiry if SIB31 has been acquired but SIBxx is being acquired. The UE may abort SIBxx acquisition.  
Proposal 7 It is up to UE to update SIBxx while T318 is running.
Proposal 8 Clarify that the UE does not go to RLF upon T318 expiry if SIB31 is acquired but SIBxx has not been acquired yet. The UE may abort SIBxx acquisition.  
Issue 2-6: Whether satellite IDs in SIB31/SIB32/SIBxx are unique

The satellite ID should be unique within its PLMN and it can be clarified.

Proposal 9 satellite IDs in SIB31/SIB32/SIBxx are unique within a PLMN.

3. Conclusion

Proposal 1
For eMTC, the time and location-based measurement configuration based on SIBxx in connected mode depends on UE capability. If UE supports this feature with UE capability signaling, network assumes UE has acquired new SIBxx for neighbor satellite measurement in connected mode.
Proposal 2
For eMTC, the network indicates satellite ID from SIBxx in measurement object configuration.
Proposal 3
In RRC_CINNECTED, network enables UE to use location/time-based measurement trigger explicitly in the measurement object for the measurement of a frequency.
Proposal 4
Existing criteria for measurement report trigger is enough for eMTC use cases.
Proposal 5
Both time/location based CHO criteria are not configured simultaneously for the same target cell.
Proposal 6
Joint configuration of location/time-based criteria with the RSRP-based criteria to trigger measurement in RRC Idle/connected mode is supported. It is left to UE how it determines both criteria are met.
Proposal 7
It is up to UE to update SIBxx while T318 is running.
Proposal 8
Clarify that the UE does not go to RLF upon T318 expiry if SIB31 is acquired but SIBxx has not been acquired yet. The UE may abort SIBxx acquisition.
Proposal 9
satellite IDs in SIB31/SIB32/SIBxx are unique within a PLMN.
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