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1 Introduction
Enhancements for the mobility of an IAB-node together with its served UEs were discussed in RAN2#119bis-e, RAN2#120 and RAN2#121 meetings[1][2][3]. The relative agreements have been achieved as listed below. 
RAN2#119bis-e meeting
· 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).
· RAN2 has from the Mobile IAB WI perspective not identified any modifications to prevent the surrounding UE from accessing the mobile IAB-node, but believes that SA2 may be working on Rel-18 solutions that may be applicable (wait for SA2)

RAN2#120 meeting
· Regarding the assumed mobile-IAB cell type indication, RAN2 assumes is may be specified if some related UE behaviour is specified. 
RAN2#121 meeting
· 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.
From the agreements, RAN2 agreed that 1 bit for mobile-cell-type indication is broadcast and the behavior of the UE detecting this indicator should be defined. One aspect is related to how UE consider itself on-board of a mobile IAB cell. Another aspect is related to the change of cell reselection behavior. This contribution will focus on those issues.
2 Discussion
2.1  On-board detection criteria
There is an observation by RAN2 that “a UE could potentially consider itself on-board of a mobile-IAB cell, if the UE camps on a mobile IAB cell during a long period” in RAN2#119bis-e meeting. The on-board detection criteria have been discussed during RAN2#120, but on consensus was made. We think the “stay-on period” is not the propriate criteria since it does not cover the case that UEs do not camp on the mIAB cell. In our perspective, the on-board detection criteria should cover the non-camping case, i.e., it should apply to UE regardless of whether the UE camps on the mIAB cell or not. Further, the “long period” for the judgement of on-boarding a mIAB cell is hard to be determined since the coverage of the mIAB-node cell is variable. 
Observation: UE camping on a mIAB cell for a long enough period is not the appropriate criteria for on-board detection.  
Consider the criteria should be irrelevant to camping or not and the common feature of on-boarding UEs, we think baseline of the criteria can be that the UE moving together with the mIAB cell. If UE detects the mobile-cell-type indication broadcast in the system information hence know the cell is a mIAB cell, and confirms it is moving together with the cell, the UE can consider itself on-boarding of the mIAB cell.

Proposal 1: A baseline of the on-board criteria should be that UE is moving together with the mIAB cell.
The issue is how UE determines it is moving together with the mIAB cell. Options are considered.
· Option 1: Change of the relative location to the mIAB cell is small enough
For example, the difference between UE’s relative location to the mIAB cell and the reference value for the relative location is below a threshold and the situation can be kept for a period, UE considers it is moving together with the mIAB cell. 
· Option 2: The relative speed to the mIAB cell is low enough
If the difference between current RSRP of the mIAB cell and the reference RSRP value is below a threshold and the situation can be kept for a time period, UE considers it is moving together with the mIAB cell. The reference RSRP value may should be updated in time, e.g., setting the current RSRP value to reference RSRP value periodically or when the difference between current RSRP and the reference RSRP has exceeded a threshold for a period.
Alternatively, the low mobility criterion for relaxed measurement in TS38.304 clause 5.2.4.9 can be reused, for example, when the low mobility criterion is fulfilled for a specific period. 
Regarding Option 1, UE needs to know the location of the mIAB-node so as to determine the relative location to the mIAB cell, hence the location of the mIAB-node should be broadcast to UE. However, the broadcast information would be changed frequently because the location of the mIAB cell is changing with the movement of the IAB-node.
Comparing two options, Option 2 is easier to perform and leads to limited spec impact. Option 2 may need evaluation by RAN4, hence RAN2 can consult RAN4 by LS on preference of Option 2 so that RAN4 can start considering how to specify it.
Proposal 2: UE considers itself on-board of a mIAB cell when its relative speed to the mIAB cell is low enough, the low mobility criterion in TS38.304 clause 5.2.4.9 can be reused.

Proposal 3: RAN2 consults RAN4 on the on-board detection criteria based on UE’s relative speed to mIAB cell.
2.2  Enhancement to cell reselection 
Based on the on-boarding status, the idle/inactive mode mobility for reselecting between stationary cells and mIAB cells and between mIAB cells should be specified per RAN2 agreement. 
There are two cases for UE considering itself on-boarding:

· Case 1: The UE is camping on the mIAB cell
The UE is better to keep camping on the mIAB cell(s), especially when mIAB-node is in a high-speed mobility status. Mechanism should be considered to prevent the UE from selecting other cells (including stationary cells and mIAB cells which the UE is not moving with) to ensure the quality of service. Some examples:

· Case 1.1: UE is taking a bus mounted with mIAB and is camping on the cell of mIAB, when the bus is moving, UE should try to keep camping on the mIAB cell and reselecting to the stationary cells or other mIAB cells outside the bus should be avoided. 
· Case 1.2: UE is taking a train mounted with mIABs and is moving between different mIAB cells on the train, when the train is moving, UE should try to only select cell among the mIAB cells on the train and reselecting to the cells except the mIAB cells on the train should be avoided.
· Case 2: The UE is not camping on the mIAB cell
It’s better for UE to reselect to the mIAB cell ASAP, especially when the UE is moving together with the mIAB cell in a high speed. Mechanism can be considered to speed up the progress of selecting the mIAB cell from other cells to ensure the service quality for the UE. For example, when the UE is camping on a stationary cell or another mIAB cell and has get on a bus mounted with mIAB, the UE should reselect to the mIAB cell mounted on the bus immediately since the bus may move away at any time. 
For above cases involving on-board detection for a UE camping on a mIAB cell or not, a common method can be introduced that the UE always prioritize the mIAB cell(s) of which UE considers on-boarding over other cells during the cell reselection progress. 
In RAN2#121, RAN2 agreed an WA to have UE prioritization for mIAB cell(s) at least for inter-frequency cell reselection: 

· Working Assumption: support to have UE prioritization in cell reselection for mIAB cell(s), at least for inter-frequency cell-reselection. 

We consider it’s benefit to have the on-board UEs stick to mIAB cell or reselect to mIAB cell only if the signal strength of the mIAB cell fulfils the S criteria. To achieve that, the priority of the frequency of the mIAB cell(s) should be prioritized over other frequencies by UE even if the mIAB cell(s) is not the best cell for UE. Further, UE should prioritize mIAB cell(s) for intra-frequency cell reselection, otherwise, on-board UEs would not stay on or reselect to mIAB cell when the stationary cells and the mIAB cell(s) share the same frequency and the signal strength of the stationary cell is better than the mIAB cell occasionally that the unnecessary reselections cannot be avoided for on-board UEs sometimes. But RAN2 should make decision on above.
For intra-frequency prioritization, UE can always take the mIAB cell(s) with which it considers on-boarding as the highest ranked cell among the intra-frequency cells. 
Proposal 4: UE always prioritize the mIAB cell(s) with which it considers on-boarding during cell reselection:

· UE prioritizes frequency of the mIAB cell(s) over other frequencies; 
· UE considers the mIAB cell(s) as the highest ranked cell among intra-frequency cells.
Another open issue in RAN2#121 is whether UE search and measure for mIAB cells on different frequency can be done without assistance information:
· 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.
On our perspective, assistance information should not be introduced for UE searching mIAB cell, due to that:

· The assistance information broadcasted by extended SIB is only useful to the UEs which are not camping on mIAB cell(s) to get the knowledge of the mIAB cell frequency or even cell identity. It is not needed for UEs which are already camping on the mIAB cell, i.e., Case 1.1 (the most typical case) can work well without the assistance information. 
· The assistance information is broadcast by neighbour cells of mIAB cell or within the area of mIAB node’s movement. Different to legacy network, the neighbourhood of mIAB cell may change due to the mobility of mIAB node. It’s not easy to determine the area or cells for broadcasting this information unless the trajectory of mIAB node is fixed or predictable so that the neighbour cell of mIAB cell can broadcast the assistance information.
Proposal 5: RAN2 not to specify UE search and measure for mIAB cells on different frequencies.
3 Conclusion

In this contribution, we have some discussions on the on-board criterion and the impact to cell reselection behaviour, and the following proposals are made:
Observation: UE camping on a mIAB cell for a long enough period is not the appropriate criteria for on-board detection.
Proposal 1: A baseline of the on-board criteria should be that UE is moving together with the mIAB cell.
Proposal 2: UE considers itself on-board of a mIAB cell when its relative speed to the mIAB cell is low enough, the low mobility criterion in TS38.304 clause 5.2.4.9 can be reused.

Proposal 3: RAN2 consults RAN4 on the on-board detection criteria based on UE’s relative speed to mIAB cell.
Proposal 4: UE always prioritize the mIAB cell(s) with which it considers on-boarding during cell reselection:

· UE prioritizes frequency of the mIAB cell(s) over other frequencies; 

· UE considers the mIAB cell(s) as the highest ranked cell among intra-frequency cells.
Proposal 5: RAN2 not to specify UE search and measure for mIAB cells on different frequencies.
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