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1 Introduction
[bookmark: _Hlk61519723]WID of mobile IAB (RP-213601) was agreed in RAN#94e [1]. The related WID objectives on mobility enhancement are summarized below.
· Enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. No optimizations for the targeting of surrounding UEs. [RAN3, RAN2]
Note: Solutions should avoid touching upon topics where Rel-17 discussions already occurred and where the topic was excluded from Rel-17, except for enhancements that are specific to IAB-node mobility.
· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g. PCI, RACH). [RAN3, RAN2]
The following principles should be respected:
· Mobile IAB-nodes should be able to serve legacy UEs.
· Solutions providing optimization for Mobile IAB may entail Rel-18 UE enhancements, provided that such enhancements are backwards compatible

Up to RAN2#121 [4], Cell reselection enhancement and RNAU have been discussed for IDLE / INACTIVE UE mobility, and below WA and FFS were agreed. Clearly, there are still some remaining issues left. 
Cell (re)selection
Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection. 
FFS if UE search and measure for mIAB cells on different frequencies is unspecified (autonomous search), FFS if such search can be done without assistance frequency information. 
TAC RANAC
-	Chair: outcome of initial RAN2 discussion: RAN3 need to decide the new functionality of the network to change TAC dynamically before RAN2 can discuss (if RAN2 discussion is needed). 

In this contribution, we discuss the following aspects on IDLE / INACTIVE UE mobility in mobile IAB:
· Cell reselection enhancement
· IDLE / INACTIVE UE handling during full migration 
Note that we discuss CONNECTED UE mobility in our companion contribution [5]. 
2 Discussion  
[bookmark: _Ref54102585][bookmark: _Ref54102582]2.1 Cell reselection enhancement
In RAN2#119b-e [2], cell reselection enhancement was discussed, and below agreements were made: 
RAN2 observes that a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on/connects to a mobile IAB cell during a long period (i.e. the UE then need to know that this is such a cell). FFS the time. FFS if this is needed. 
RAN2 assumption: For the mobile IAB cell broadcasting info:
1 bit mobile-IAB cell type indication is introduced, to assist mobility in Idle/Inactive mode for Rel-18 UEs (FFS if to assist UE to know it is onboard, if this need to be known)
FFS how this is used (might be implementation specific).

In RAN2#120 [3], RAN2 tried to confirm the above WA with the compromise that the UE determines whether it is onboard by its implementation. However, it was not agreed.
Regarding the assumed mobile-IAB cell type indication, RAN2 assumes is may be specified if some related UE behaviour is specified. 
Finally, in RAN2#121 [4], some progress was made on inter-frequency cell reselection. Below WA and FFS were agreed:
Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection. 
FFS if UE search and measure for mIAB cells on different frequencies is unspecified (autonomous search), FFS if such search can be done without assistance frequency information. 
We first share our view on the WA in inter-frequency cell reselection and intra-frequency cell reselection, respectively. And then the FFS on autonomous search was discussed.
2.1.1 Inter-frequency cell reselection 
According to TS 38.304 [6], the UE performs inter-frequency cell reselection based on absolute frequency priority configured by the NW. During online discussion of RAN2#121 [4], some company thought that prioritization of mobile IAB cell in case of inter-frequency cell reselection can rely on legacy mechanism, i.e. the NW can configure a higher priority value (cellReselectionPriority/cellReselectionSubPriority in SIB4) for the frequency with mobile IAB cell(s). However, this solution can't work well because surrounding UE will also prioritize that frequency. 
Observation 1: Some company thought on-board UEs' prioritization of mobile IAB cell(s) in inter-frequency cell reselection can rely on legacy mechanism, i.e. NW configures a higher priority value for the frequency with mobile IAB cell(s) in SIB4. However, it can't work because surrounding UE will also prioritize that frequency. 
Actually, RAN2 has discussed the similar issues for LTE/NR MBMS and V2X. And the solution is that if the UE is configured to perform V2X/MBMS, the UE may consider the frequency providing V2X/MBMS to be the highest priority. 
Observation 2: In existing TS 36.304 / TS 38.304, if the UE is configured to perform V2X/MBMS, the UE may consider the frequency providing V2X/MBMS to be the highest priority. 
We think the similar mechanism can be reused for mobile IAB. Thus, we propose to confirm the WA:
Proposal 1: Confirm the WA for inter-frequency cell reselection: support on-board UE(s) prioritization in inter-frequency cell reselection for mIAB cell(s), i.e. on-board UE(s) may consider the frequency with mobile IAB cell(s) to be the highest priority. 
2.1.2 Intra-frequency cell reselection 
According to TS 38.304 [6], the UE performs intra-frequency/equal-priority cell reselection to the best ranked cell:[bookmark: _Toc29245212][bookmark: _Toc37298558][bookmark: _Toc46502320][bookmark: _Toc52749297][bookmark: _Toc124795009]5.2.4.6	Intra-frequency and equal priority inter-frequency Cell Reselection criteria
The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp
where:
Qmeas
RSRP measurement quantity used in cell reselections.
Qoffset
For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.
For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.
Qoffsettemp
Offset temporarily applied to a cell as specified in TS 38.331 [3].

The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2.
The cells shall be ranked according to the R criteria specified above by deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.
If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.
If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell reselection to the highest ranked cell among them. If this cell is found to be not-suitable, the UE shall behave according to clause 5.2.4.4.



The reason behind the specification is that best cell principle should be respected in intra-frequency cell reselection (i.e. based on radio condition). Otherwise there may be coverage issue.  
Observation 3: In existing TS 38.304, the UE performs intra-frequency / equal-priority cell reselection to the best ranked cell to respect best cell principle (i.e. based on radio condition). Otherwise there may be coverage issue.  
To avoid coverage issue, we think that best cell principle should also be respected in mobile IAB. During the online discussion, some company had concern that the on-board UE may prioritize static cell if no enhancement for intra-frequency cell reselection. We think it can be resolved by legacy intra-frequency Qoffset solution (i.e. NW can configure different intra-frequency Qoffset in SIB3 for mobile IAB cells).
SIB3 ::=                            SEQUENCE {
    intraFreqNeighCellList              IntraFreqNeighCellList                                   OPTIONAL,   -- Need R
    intraFreqBlackCellList              IntraFreqBlackCellList                                   OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                                               OPTIONAL,
    ...,
    ]]
}
...
IntraFreqNeighCellInfo ::=          SEQUENCE {
    physCellId                          PhysCellId,
    q-OffsetCell                        Q-OffsetRange,
    q-RxLevMinOffsetCell                INTEGER (1..8)                                  OPTIONAL,   -- Need R
    q-RxLevMinOffsetCellSUL             INTEGER (1..8)                                  OPTIONAL,   -- Need R
    q-QualMinOffsetCell                 INTEGER (1..8)                                  OPTIONAL,   -- Need R
    ...
}

Observation 4: Some company had concern that the on-board UE may prioritize static cell if no enhancement for intra-frequency cell reselection. However, it can be resolved by legacy solution (i.e. NW can configure different intra-frequency Qoffset in SIB3 for mobile IAB cells).
Thus, we propose that no enhancement is needed for intra-frequency / equal-priority cell reselection.
Proposal 2: No enhancement is needed for intra-frequency and equal-priority cell reselection. 
2.1.3 Procedure of mobile cell search
In RAN2#121 [4], the below FFS is captured on whether to specify procedure of searching mobile IAB cells:
FFS if UE search and measure for mIAB cells on different frequencies is unspecified (autonomous search), FFS if such search can be done without assistance frequency information. 
This FFS was captured because below 2 alternatives were discussed during online discussion:
· Alt-1: UE performs autonomous search (based on previous visit information or acquisition of system information or other side information)
· Alt-2: SIB is extended to indicate which frequency has mobile cell(s) and possibly which cell is a mobile cell (i.e. introduce mobile IAB dedicated inter-frequency and intra-frequency cell list in SIB3/SIB4). 
In our understanding, the concern of Alt-2 is that mobile IAB cells need to be upgraded to get the neighbour mobile cells' information and to signal the new information. However, we think it can be up to NW implementation, and no need to preclude this option from standard perspective. Thus, we think such mobile IAB dedicated inter-frequency / intra-frequency cell list can be optional provided in SIB3/SIB4. 
Proposal 3: The procedure that UE searches and measure for mIAB cells on different frequencies is unspecified. As assistance information, the NW can also optionally provide inter-frequency / intra-frequency mIAB cell list.
2.2 IDLE / INACTIVE UE handling during full migration
We think one leftover issue is how IDLE / INACTIVE UEs should be handled after inter-donor full migration is triggered. In RAN2#119b-e [2], dual-DU model during full migration was agreed:   
RAN2 focuses on the scenario where, during full migration, the UE sees the two logical DU cells as different physical cells (e.g. with different PCI if same carrier), and where the two logical DU cells use separate physical resources (i.e., different carriers, or orthogonal time and frequency resources of the same carrier, as supported by legacy L1).
This dual-DU modelling implies that the source DU will be released by donor CU after completion of full migration. Thus, the served UEs is expected to leave the source DU after full migration is triggered. However, unlike CONNECTED UEs, IDLE / INACTIVE UEs can't be indicated by NW that full migration is triggered. 
Observation 5: Dual-DU modelling implies that the source DU will be released by donor CU after full migration. Thus, the served UEs is expected to leave the source DU after full migration is triggered. However, unlike CONNECTED UEs, IDLE / INACTIVE UEs can't be indicated by NW that full migration is triggered. 
Thus, the IDLE / INACTIVE UEs camping in source DU should perform cell reselection, and source DU should avoid new IDLE / INACTIVE UEs camping.  
Observation 6: After full migration is triggered, the IDLE / INACTIVE UEs camping in source DU should perform cell reselection, and source DU should avoid new IDLE / INACTIVE UEs camping.
This issue is similar to the discussion on CHO enhancement. And similar solutions can be considered. To be specific, RAN2 can discuss below 3 alternatives:
· Alt-1: via setting cellBarred in MIB (applicable to legacy UE and Rel-18 UE)
· Alt-2: via decreasing transmit power of source DU (applicable to legacy UE and Rel-18 UE)
· Alt-3: via cell reselection enhancement (i.e. prioritize reselection to target DU)
Thus, we propose:
Proposal 4: RAN2 discuss how to avoid IDLE / INACTIVE UEs camping in source DU after inter-donor full migration is triggered. The candidate solutions include:
· Alt-1: via setting cellBarred in MIB (applicable to legacy UE and Rel-18 UE)
· Alt-2: via decreasing transmit power of source DU (applicable to legacy UE and Rel-18 UE)
· Alt-3: via cell reselection enhancement (i.e. prioritize reselection to target DU)

3 Conclusion
In this contribution, we discuss IDLE/INACTIVE UE mobility enhancement in mobile IAB. Our observations are:
Observation 1: Some company thought on-board UEs' prioritization of mobile IAB cell(s) in inter-frequency cell reselection can rely on legacy mechanism, i.e. NW configures a higher priority value for the frequency with mobile IAB cell(s) in SIB4. However, it can't work because surrounding UE will also prioritize that frequency. 
Observation 2: In existing TS 36.304 / TS 38.304, if the UE is configured to perform V2X/MBMS, the UE may consider the frequency providing V2X/MBMS to be the highest priority. 
Observation 3: In existing TS 38.304, the UE performs intra-frequency / equal-priority cell reselection to the best ranked cell to respect best cell principle. Otherwise there may be coverage issue.  
Observation 4: Some company had concern that the on-board UE may prioritize static cell if no enhancement for intra-frequency cell reselection. However, it can be resolved by legacy solution (i.e. NW can configure different intra-frequency Qoffset in SIB3 for mobile IAB cells).
Observation 5: Dual-DU modelling implies that the source DU will be released by donor CU after full migration. Thus, the served UEs is expected to leave the source DU after full migration is triggered. However, unlike CONNECTED UEs, IDLE / INACTIVE UEs can't be indicated by NW that full migration is triggered. 
Observation 6: After full migration is triggered, the IDLE / INACTIVE UEs camping in source DU should perform cell reselection, and source DU should avoid new IDLE / INACTIVE UEs camping.

Based on observations, our proposals are:
Proposal 1: Confirm the WA for inter-frequency cell reselection: support on-board UE(s) prioritization in inter-frequency cell reselection for mIAB cell(s), i.e. on-board UE(s) may consider the frequency with mobile IAB cell(s) to be the highest priority. 
Proposal 2: No enhancement is needed for intra-frequency and equal-priority cell reselection. 
Proposal 3: The procedure that UE searches and measure for mIAB cells on different frequencies is unspecified. As assistance information, the NW can also optionally provide inter-frequency / intra-frequency mIAB cell list.
Proposal 4: RAN2 discuss how to avoid IDLE / INACTIVE UEs camping in source DU after inter-donor full migration is triggered. The candidate solutions include:
· Alt-1: via setting cellBarred in MIB (applicable to legacy UE and Rel-18 UE)
· Alt-2: via decreasing transmit power of source DU (applicable to legacy UE and Rel-18 UE)
· Alt-3: via cell reselection enhancement (i.e. prioritize reselection to target DU)
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