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1 Introduction
In this contribution, we discussed the leftover issues in mobility enhancement.
2 Discussion
Issue 1: Uniqueness of satellite ID
In previous RAN2 meeting, it was agreed to introduce a satellite ID in SIBxx and SIB3 and it is an integer of X bits. Then satellite ID would exist in SIB3, SIB32 and SIBxx. An emerging question is whether the same satellite ID refers to the same satellite. 
Agreement in RAN2#122
1. The satellite ID in the new SIB is an integer of X bits wherein X depends on the maximum number of satellites to be considered for mobility.

Agreement in RAN2#123bis
1. 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)
This uniqueness issue was discussed in RAN2#122 meeting with the following output in [1]. 

	Proposal 1 (14/14) The satellite ID in the new SIB is an integer of X bits wherein X depends on the maximum number of satellites to be considered for mobility.

Proposal 2 (6/14) FFS whether the satellite ID for the satellite in a list is unique within the context of the identified PLMN.

Proposal 3 (14/14) the satellite ID is defined as Radio resource control information element to be used in other configurations.


Our view is when network provisions assistant satellite information, the uniqueness of satellite ID should be guaranteed at least in a cell level. That is, if the same satellite ID is contained in multiple SIB(s), UE considers them referring to the same satellite. Otherwise, if the same satellite ID are used for different satellites, UE would have to associate the satellite ID together with the index of SIB, which unnecessarily makes UE implementation complex. But for different cells, the same satellite ID used may refer to different physical satellites as the coordination is not mandated between cells.
And, for a cell with multiple PLMN(s), the satellite ID(s) are applicable to all PLMN(s). There is no need to provide different satellite ID(s) lists for different PLMN(s). Note that in Rel-17 the satellite ID also does not differentiate PLMN.

Proposal 1: Uniqueness of satellite ID in SIB3/SIB5/SIB32/SIBxx in cell level should be guaranteed.
Issue 2: T317/T318 handling

	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 1-2: Whether to suspend T317, T318 during measurement gap


For Issue 2-4 (SIBxx acquisition during T318), RAN2 already agreed that “For re-acquisition of SIBXX the UE may rely on T317/T318 in connected mode”. And the acquisition of SIBxx is not a mandatory procedure. From our view, both Option 1/3 are possible scenarios where UE acquire SIBxx during T318. The only question now is how to capture it into spec. Below is our proposal on how to change the spec.
Proposal 2: Agree on the following change to running CR on SIBXX acquisition.

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


Then for Issue 2-5 (T318 stopping), our previous concern is that if UE can not finish acquisition of SIBxx, UE declares RLF unnecessarily. The current proposal from Rapporteur seems a reasonable way to go.

Proposal 3: UE stops T318 when both SIB31 and SIBxx have been acquired. When T318 expires, if SIB31 has been obtained, UE does not trigger RLF.
Another issue (Issue 1-2) around T317/T318 is whether UE suspends T317/T318 during measurement gap. The main motivation for this proposal is if T317/T318 is not suspended, the expiry of T317 would trigger T318, and later on the T318 expiry triggers RLF.
Proposal 4: Adding T317/T318 into the following note of stage 2 running CR.

NOTE:
The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, T317/T318, and BSR) are suspended when UE is performing GNSS and resumed when the GNSS acquisition is completed.
Issue 3: Handling on discontinuous coverage
	Issue 3-1: Whether to capture a note in RRC about “UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishment due to the discontinuous coverage”
Issue 3-2: Whether and how to apply the “early stop of T310 and early start of T311 due to t-Service expiry” to discontinuous coverage scenario


For issue 3-1, the motivation of the sentence is understandable. But, we don’t think normative text should be added. First, UE has no accurate information on the time needed to finish RRC re-establishment. The time required is largely impacted by how fast the network coordination can be done. Second, it is not possible to define a test case for this kind of UE behavior. In addition, a smart UE can always rely on its implementation to avoid RRC re-establishment in this scenario.
Then, it comes to the question whether a note is helpful. Frankly speaking, the spec now has quite a few of notes. We think this note can be interpreted as one way of smart UE implementation thus we are fine to introduce a note.

Proposal 5: Capture a note in RRC about “UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishment due to the discontinuous coverage”.

The other issue is whether to apply “early stop of T310 and early start of T311 due to t-Service expiry” to discontinuous coverage scenario. The motivation in normal coverage is to facilitate the RRC re-establishment when serving satellite stops serving current area. 

In discontinuous coverage, depending on the situation of coverage gap, UE may have different handling:

1) Delay the start of T311 to the time point when a target satellite becomes available

2) Go to idle directly if the coverage gap is too long
Thus, it seems not good to simply copy the solution to discontinuous coverage. And we found out that in previous meeting (#121bis), we already agreed:
1. RAN2 will not introduce any enhancement to allow a UE in RRC Connected to stay in RRC_CONNECTED during/after a coverage gap (e.g. suspend RLM/RLF, activation time in RRC Reconfiguration, CHO enhancement)

Proposal 6: For discontinuous coverage, do not specify how UE handles T310/T311.
Issue 4: Mobility issue when target/neighbor cell is earth moving satellite 

RAN2 made the following agreement in NR NTN, 
· For location-based CHO for earth-moving cells, re-use the procedure from cell reselection as baseline to derive the candidate cell’s reference location as the cell moves (FFS on how to signal the needed parameters, e.g. ephemeris and Epoch time)

We think IoT NTN should also support similar design for UE to derive the candidate earth-moving cell’s reference location. The leftover issue is how to signal the information to UE. One way is to indicate the reference location for moving cell in SIBxx, and when UE performs its distance to the moving reference location for CHO determination, UE combines the information in CHO configuration and SIBxx. The other way is to 

Alternative 1: Adding referenceLocation-movingcell-r18 to SIBxx.
–
SystemInformationBlockTypeXX
The IE SystemInformationBlockTypeXX contains satellite assistance information for neighbour cells. SystemInformationBlockTypeXX is only signalled in an NTN cell.
SystemInformationBlockTypeXX information element
-- ASN1START

SystemInformationBlockTypeXX-r18 ::= SEQUENCE {


neighSatelliteInfoList-r18

NeighSatelliteInfoList-r18

OPTIONAL, 
-- Need OR

neighValidityDuration-r18

ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,













s45, s50, s55, s60, s120, s180, s240, s900}



















OPTIONAL, 
-- Need OP

lateNonCriticalExtension

OCTET STRING




OPTIONAL,


...

}

NeighSatelliteInfoList-r18 ::=      SEQUENCE (SIZE(1..maxSat-r18))  OF NeighSatelliteInfo-r18
NeighSatelliteInfo-r18 ::=
SEQUENCE {



satelliteId-r18



SatelliteId-r18,


ephemerisInfo-r18


CHOICE {



stateVectors



EphemerisStateVectors-r17,



orbitalParameters


EphemerisOrbitalParameters-r17


},


nta-CommonParameters-18


SEQUENCE {



nta-Common-r18




INTEGER (0..8316827)

OPTIONAL,
-- Need OP



nta-CommonDrift-r18



INTEGER (-261935..261935)
OPTIONAL,
-- Need OP



nta-CommonDriftVariation-r18
INTEGER (0..29479)


OPTIONAL
-- Need OP


},


epochTime-r18




SEQUENCE {



startSFN-r18




INTEGER (0..1023),



startSubFrame-r18



INTEGER (0..9)


}















OPTIONAL,
-- Need OP


k-Offset-r18




INTEGER (0..1023),


k-Mac-r18





INTEGER (1..512)



OPTIONAL,
-- Need OP


t-ServiceStartNeigh-r18


TimeOffsetUTC-r17



OPTIONAL,
-- Need OR
     referenceLocation-movingcell-r18   ReferenceLocation-r18          OPTIONAL

...

}

-- ASN1STOP

Alternative 2: Adding the epochTime associated with the referenceLocation2.
        condEventD1-r18                                 SEQUENCE {

            distanceThreshFromReference1-r18 


INTEGER(0.. 65535),

            distanceThreshFromReference2-r18 


INTEGER(0.. 65535),

            referenceLocation1-r18           


ReferenceLocation-r18,

            referenceLocation2-r18           


ReferenceLocation-r18,

          epochTime-r18




SEQUENCE {



startSFN-r18




INTEGER (0..1023),



startSubFrame-r18



INTEGER (0..9)
}

ephemerisInfo-r18


CHOICE {



stateVectors



EphemerisStateVectors-r17,



orbitalParameters


EphemerisOrbitalParameters-r17


},

}            hysteresisLocation-r18           


HysteresisLocation-r18,

            timeToTrigger-r18                


TimeToTrigger

        },

In Alternative 1, UE rely on SIBxx to derive the actual referneceLocation. While in Alternative 2, all info required is carried in condEventD1. Both alternatives work and we slightly prefer Alternative 2 as it does not require the bundling of CHO and SIBxx provision. For example, in feeder link switch scenario, the joint configuration of location/time based event and event Ax is not mandatory. That is, UE may not need to perform RRM when performing CHO determination, which implies that the neighbor satellite info is not necessary to provide/receive in advance.
Proposal 7: Add the ephemerisInfo and epochTime associated with referenceLocation2-r18 for candidate cell in CHO related configuration.
3 Conclusion
Based on the above discussion, our proposals are:
Proposal 1: Uniqueness of satellite ID in SIB3/SIB5/SIB32/SIBxx in cell level should be guaranteed.

Proposal 2: Agree on the following change to running CR on SIBXX acquisition.

Proposal 3: UE stops T318 when both SIB31 and SIBxx have been acquired. When T318 expires, if SIB31 has been obtained, UE does not trigger RLF.
Proposal 4: Adding T317/T318 into the following note of stage 2 running CR.

NOTE:
The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, T317/T318, and BSR) are suspended when UE is performing GNSS and resumed when the GNSS acquisition is completed.
Proposal 5: Capture a note in RRC about “UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishment due to the discontinuous coverage”.

Proposal 6: For discontinuous coverage, do not specify how UE handles T310/T311.

Proposal 7: Add the ephemerisInfo and epochTime associated with referenceLocation2-r18 for candidate cell in CHO related configuration.
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�Seems the “referenceLocationMoving-r18” is missing? RAN2 agreed on eventD1 for which the distance to neighbor satellite’s reference location is needed.


�For event D1, the neighbour satellite reference location is configured in the CHO configuration.





