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1	Introduction
During RAN2#122, the following directions were established for whether RAN2 defines any new cell reselection behaviour for UEs on-board a mobile IAB node:· R2 considers that UEs can use the mIAB-cell indication, to prioritize (cell and/or freq) when the UE is camped on the mIAB cell, and FFS to prioritize when the UE is not yet camped on the mIAB cell. FFS if it can be specified the detailed condition for when to apply such prioritization (for either case), RAN2 considers condition based on cell dwelling timer or Mobility state.
· R2 direction (solution agreements at later stage, no other directions will be considered):
RAN2 acknowledges following two problems to be addressed for idle/inactive UEs:
- Problem 1: For a UE that is physically on a moving vehicle but not camped on its mobile IAB-cell yet (i.e. the UE is camped on a stationary cell), how to help such UE(s) to identify a neighbour mobile IAB-cell, prioritize mobile IAB-cell (frequency and cell) and to be “pulled” into this mobile IAB-cell, especially for inter-frequency scenario where the mobile IAB-cell’s frequency priority is low.
- Problem 2: After the UE physically on a moving vehicle is camped on the mobile IAB cell, how to avoid it reselecting other non-mIAB-(stationary) cells.
- Such UE may prioritize a highest ranked cell at a frequency, if it broadcasts a mIAB-cell type indicator in SIB1 for cell reselection. UE may use the SIB4 assistance information to identify the presence of such mobile IAB-cell(s), if broadcasted. A SIB4 assistance information may include mIAB-cell frequencies. FFS on stage-2/3 to clarify the UE in problem 1 and 2.

Based on the discussions, RAN2 has still not agreed to support any new indications or mechanisms for cell reselection in these scenarios. Even though certain problems and directions to be taken have been outlined, we doubt that these problems are significant and have some concern that the directions being taken to address them could create new issues. We discuss this further in this contribution.
2	Discussion
2.1	Problems to be addressed for idle/inactive UEs
First, we discuss our views on Problems 1 and 2 that were identified at RAN2#122.
Problem 1 (UE physically on board the mIAB vehicle but not yet camped on the mIAB cell): This may be analysed in two cases.
Case 1a: Inter-frequency priority of the mIAB cell is the same or higher than surrounding cells.
In this case, provided the mIAB cell is transmitting at high enough power, we expect UEs will naturally reselect onto the mIAB cell as they move physically on board the vehicle.  Even if a UE does not immediately reselect the mIAB cell, once the vehicle begins moving, whichever (stationary) cell the UE was originally camped on will soon fail to be the best candidate cell and the UE will simply (re)select onto the mIAB cell based on measurement and filtering criteria.
Case 1b: Inter-frequency priority of the mIAB cell is lower than surrounding cells.
If the inter-frequency priority of the mIAB cell is lower than that of the surrounding cells, UEs might stayed camp on the surrounding cells when they first move on board the vehicle (i.e. while the vehicle is not moving). Once the mIAB starts moving, any surrounding cells that UEs stayed camped on will soon fail to meet the cell (re)selection criteria. If the vehicle is moving at a fast enough speed, it is expected that the UEs will then reselect the mIAB cell based on measurement filtering (if moving at a high enough speed, the surrounding cells will likely not meet evaluation criteria for a long enough time anyway). If the vehicle is moving slowly UEs might continue to reselect other surrounding, higher priority cells, but this is not really an issue (signalling within the network and power consumption at the UEs would not be higher than usual).
Observation 1: Problem 1 seems more like an edge case that would occur when the mIAB cell has a lower priority than the surrounding stationary cells and the vehicle is moving at a slow enough speed that some on board UEs could reselect cells outside the vehicle, in which case the impact to network and UEs would be minimal.
Problem 2 (UE camped on the mIAB cell should avoid reselecting surrounding cells):
This problem can already be avoided altogether by configuration at the mobile IAB cell. For UEs already physically on board the vehicle and camped on the mIAB cell, it is sufficient to configure the mIAB cell with highest reselection priority and/or configure cell reselection thresholds/offsets to ensure the UEs do not reselect to neighbouring cells. Even if a UE briefly measures another cell of equal priority when the vehicle is moving, we think it would not likely reselect that cell based on the relative Rx level and/or other filtering criteria.
Observation 2: Problem 2 can be avoided based on configuration of cell (re)selection-related parameters at the mIAB cell.
To summarize, we think Problems 1 and 2 are not major issues, which can already be addressed by appropriate network configuration (at the mIAB cell(s) and also at the surrounding cells).
2.2	New mobile IAB indications in SIB1 and SIB4
For several meetings now RAN2 discussed introducing a new “mobile IAB indication” to SIB1 and last meeting it was suggested that new assistance information could be added to SIB4 at the surrounding stationary nodes to indicate which frequencies and/or cells were specific to mIAB. 
SIB1 mobile IAB indication:
As discussed above for Problem 2, we think it is enough to set the mIAB cell configuration appropriately to keep UEs that are already on board the vehicle camped on the cell. However, as the majority of companies have expressed support for the SIB1 indication, we think it is acceptable if UEs may use (although should not be mandated to use) this indication to further prioritize the mIAB cell.
Observation 3: Assuming the behaviour is left to UE implementation, introducing “mobile IAB indication” to SIB1 is low impact (to specifications) and low risk.
Proposal 1: UE may (but is not required to) use “mobile IAB indication” in SIB1 to prioritize mobile IAB cells.
SIB4 mobile IAB assistance information:
The intention behind adding mIAB assistance information to SIB4 is to address Problem 1, more specifically the case where the frequency priority of the mIAB cell is lower than the surrounding stationary cell(s), so that a UE physically on board the mIAB vehicle but camped on a stationary cell could use the assistance information to identify the mIAB cell and (re)prioritize it. We think, however, that adding this assistance information to SIB4 would also have the undesirable effect of causing surrounding UEs (i.e. UEs not physically on board the vehicle) to prioritize and camp on the mIAB, especially if used in combination with the SIB1 indication. Considering this, the benefits would need to be better justified before it is agreed to add mobile IAB assistance information to SIB4.
Observation 4: Introducing mobile IAB assistance information to SIB4 at stationary cells could have adverse effects on UE behaviour.
Proposal 2: RAN2 does not introduce mobile IAB assistance information to SIB4 unless the benefits are better justified.
2.3	Other cell reselection optimizations
Some other criteria companies suggested could be used for cell reselection enhancements in the mIAB scenario are mobility state and cell dwelling time (i.e. time spent camped on a cell). We provide some final comments on using these criteria to enhance cell reselection behaviour.
Mobility state: This was suggested to help address Problem 1, where if the UE detects that it is in high mobility state due to a high volume of cell reselections it might consider itself to be on board a mobile IAB node. Presumably this would be used in conjunction with the SIB1 indication. We think mobility state is not needed though. As we mentioned earlier, once the mIAB starts moving it is expected that the UE will eventually reselect to the mIAB cell (even if the priority is less than surrounding cells) when cell reselection thresholds are met and based on measurement/filtering. Even by considering mobility state-related criteria with the SIB1 indication, UEs could still incorrectly determine themselves to be on board the mobile IAB node (e.g. if they are in another vehicle travelling side-by-side with the mIAB node).
Cell dwelling timer: This was suggested to help address Problem 2, where if the UE determines that it has been camped on the mobile IAB cell for a configured period of time it would consider itself to be on board the vehicle and deprioritize surrounding cells. However, we do not see how a dwelling timer addresses Problem 2 any better than simply setting the cell reselection configuration at the mIAB cell or relying on the SIB1 indication. The effectiveness of the dwelling timer is completely dependent on the scenario (e.g. if the mIAB is moving/not moving, parked for a long period on a street/platform, whether there are other vehicles that could be moving within close proximity of the mIAB vehicle, etc.). In other words, dwelling timer would require a lot of optimizations for the specific case without very clear benefits.
To summarize, beyond network configuration (cell reselection priorities/thresholds/offsets) and possibly the SIB1 indication, we are sceptical that other cell reselection optimizations can effectively manage idle/inactive mode behaviour for UEs in the mobile IAB scenario. The performance of most solutions will be dependent on the scenario (including the configuration of the mIAB cell and the surrounding cells, speed of the vehicle, whether the mIAB is moving or stationary, etc.), and could in certain cases cause undesirable effects, especially if UEs incorrectly determine themselves to be on board. Already, UE measurements and filtering will likely direct reselection to mIAB cells when UEs are in the vehicle. When the vehicle is stationary, UEs should basically treat all cells (including fixed cells) equally as there may not be knowledge whether the UE is leaving/entering or inside/outside the vehicle. In such case, “optimizations” could cause ambiguous UE behaviour.
Observation 5: The performance of most cell reselection optimizations, including those based on mobility state or dwelling time, will be very scenario-dependent and cannot be well-generalized. It is better to rely on network configuration, possibly in conjunction with a new SIB1 indication.
Proposal 3: RAN2 agree not to pursue further enhancements for cell reselection beyond the mobile IAB indication in SIB1.
3	Conclusion
This document has made the following observations:
Observation 1: Problem 1 seems more like an edge case that would occur when the mIAB cell has a lower priority than the surrounding stationary cells and the vehicle is moving at a slow enough speed that some on board UEs could reselect cells outside the vehicle, in which case the impact to network and UEs would be minimal.
Observation 2: Problem 2 can be avoided based on configuration of cell (re)selection-related parameters at the mIAB cell.
Observation 3: Assuming the behaviour is left to UE implementation, introducing “mobile IAB indication” to SIB1 is low impact (to specifications) and low risk.
Observation 4: Introducing mobile IAB assistance information to SIB4 at stationary cells could have adverse effects on UE behaviour.
Observation 5: The performance of most cell reselection optimizations, including those based on mobility state or dwelling time, will be very scenario-dependent and cannot be well-generalized. It is better to rely on network configuration, possibly in conjunction with a new SIB1 indication.
And proposed the following:
Proposal 1: UE may (but is not required to) use “mobile IAB indication” in SIB1 to prioritize mobile IAB cells.
Proposal 2: RAN2 does not introduce mobile IAB assistance information to SIB4 unless the benefits are better justified.
Proposal 3: RAN2 agree not to pursue further enhancements for cell reselection beyond the mobile IAB indication in SIB1.





