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1   Introduction
Our companion tdoc (R2-2207816) handles mobility enhancements, including group mobility. In the present tdoc, we look at other key issues of the mobile IAB (mIAB) WI, more specifically migration/topology adaptation, avoidance of potential reference and control signal collisions, and support for multi-hop in light of IAB node mobility. We also aim at clarifying the RAN2 remit in these and other adjacent topics.
2   Multi-hop support in light of IAB node mobility
As noted in the WID, “At the beginning of the work period, RAN3, RAN2 should discuss the potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node, with respect to the scenario where a mobile IAB node connects directly to an IAB-donor.”
This is equivalent to discussing the complexity of multi-hop support, where intermediate nodes are stationary. In principle, we are in favour of discussing the support for the multi-hop scenario, since we believe without it deployment scenarios may be limited.

Observation 1 If multi-hop scenario is not supported in Rel-18, the deployment scenarios are likely to be limited.
Multi-hop scenario (with access i.e. last-hop node being mobile) could in principle be supported using Rel-16 & Rel-17 techniques to produce a working solution. The key question is whether any enhancements to these techniques are needed for an efficient support of the mobility scenario.

Observation 2 Key issue is whether enhancements to Rel-16 & Rel-17 techniques are needed for an efficient and effective support of last-hop node mobility.

In short, our answer is ‘yes’. Because the node attaching to the intermediate node is mobile – routing and bearer mapping, as well as flow control, need to be more dynamic, leading to an increase in signaling. It is therefore in our view necessary to study signaling overhead caused by dynamic routing/bearer mapping updates. Another issue with multi-hop is higher latency than in the single-hop case between measurement report triggering and reception of HO command. In a key difference from the stationary case, mobile IAB node can move further before receiving, and even fail to receive the HO command. After RRCReconfigcompletion at target node following resulting CHO, BAP/F1 specific configuration is delivered via target link, with multi-hop increasing the latency. 

Observation 3 Mobility of last-hop node, combined with multi-hop, results in challenges to use of baseline techniques; these include signaling overhead caused by dynamic, speed-dependent routing and bearer mapping updates, and increased latency in the mobile node configuration following CHO.

Based on above, we propose the following:
Proposal 1: RAN2 will study limits of baseline techniques when used in the multi-hop mobility scenario, before confirming support for multi-hop.

3   Support of full migration
The support of full migration in mIAB is already confirmed. The baseline procedure should in our view first be discussed in RAN3.

Proposal 2: RAN2 awaits input from RAN3 on details of baseline procedure for full migration in Rel-18 mIAB.

In Rel-17, RAN3 had some initial discussion on full migration, and the intention was to reduce the interruption time during the migration, which includes 1) F1 setup, and 2) UE context migration (i.e., move the context of UE accessing the migrated IAB node from the source Donor CU to target Donor CU). We would like it noted here that such a procedure may result in very different performance levels depending on speed of the mobile, last-hop node that is migrating. Different speeds may result in different solutions.
Observation 4 Full-migration procedure effectiveness depends on the moving speed of the migrating IAB node into account.
In light of above, we propose the following:

Proposal 3: RAN2 to discuss whether full-migration should be scenario-specific. The details of the design should be left to RAN3 initially (as per Proposal 2).
4   PCI collision avoidance
One key issue here is the PCI space – we may not be able to assign each mobile IAB-node with a unique PCI due to mobility. (Otherwise this whole issue could be left to implementation in our understanding.)
Observation 5 Based on the discussions in Rel-16 & Rel-17, we can assume OAM-based solution (e.g. pre-allocate a range of PCI for mobile IAB nodes only) is always available. The question is whether we need some standardized signalling based solution in addition. 
In our view, such standards-based solutions are beneficial, as they offer savings in PCI space, and reduce the complexity of OAM. This can be discussed in RAN3 first. 
Proposal 4: RAN2 agrees standards-based solutions for PCI collision avoidance are beneficial, and awaits RAN3’s feedback before proceeding with any related work.

Considering PCI collision will result in PCI change, the UEs accessing the cell with PCI change will have to re-establish the connection with network. This could result in a potentially big impact to UEs. 
Proposal 5: RAN2 will study impact on UE complexity from mobile-node related PCI changes.
5   Alignment with SA2 SI/WI on VMR

VMR is just one of scenarios for mIAB. However, based on most recent version of TR 23.700-05 V0.3.0, mIAB is the only candidate technology for VMR:

“The scope of this [TR23.700] Technical Report is to study and identify potential architecture and system level enhancements for the 5G system to support the operation of base station relays mounted on vehicles, using NR for wireless access toward the UE and for wireless access through an IAB-donor toward the 5GC, i.e. in this release only IAB type relays are studied i.e. relays based on the IAB architecture and functionalities specified in TS 23.501”
Due to this, and the objective on alignment with SA2 from mIAB WID, the relevance of our work in RAN on mIAB to VMR should be discussed and fed back to SA2. However, it is unclear whether decisions in SA2 directly impact our (RAN) work on mIAB.

Proposal 6: RAN2 will regularly update SA2 on its progress as VMRs in Rel-18 are based uniquely on the IAB architecture and functionalities.

Proposal 7: RAN2 to discuss whether SA2 decisions directly impact mIAB work in RAN.
6   Conclusions
On the issue singled out in mIAB WID to do with “potential complexity of a scenario where a mobile IAB node connects to a stationary (intermediate) IAB node”, we made the following observations:

Observation 6 If multi-hop scenario is not supported in Rel-18, the deployment scenarios are likely to be limited.

Observation 7 Key issue is whether enhancements to Rel-16 & Rel-17 techniques are needed for an efficient and effective support of last-hop node mobility.

Observation 8 Mobility of last-hop node, combined with multi-hop, results in challenges to use of baseline techniques; these include signaling overhead caused by dynamic, speed-dependent routing and bearer mapping updates, and increased latency in the mobile node configuration following CHO.

Based on above, we proposed the following:

Proposal 8: RAN2 will study limits of baseline techniques when used in the multi-hop mobility scenario, before confirming support for multi-hop.

The support of full migration in mIAB is already confirmed. The baseline procedure should in our view first be discussed in RAN3.

Proposal 9: RAN2 awaits input from RAN3 on details of baseline procedure for full migration in Rel-18 mIAB.

We would like it noted here that such a procedure may result in very different performance levels depending on speed of the mobile, last-hop node that is migrating. Different speeds may result in different solutions:

Observation 9 Full-migration procedure effectiveness depends on the moving speed of the migrating IAB node into account.
In light of above, we proposed the following:

Proposal 10: RAN2 to discuss whether full-migration should be scenario-specific. The details of the design should be left to RAN3 initially (as per Proposal 2).
One the issue of PCI space, we started by observing the following:

Observation 10 Based on the discussions in Rel-16 & Rel-17, we can assume OAM-based solution (e.g. pre-allocate a range of PCI for mobile IAB nodes only) is always available. The question is whether we need some standardized signalling based solution in addition. 
In our view, such standards-based solutions are beneficial, as they offer savings in PCI space, and reduce the complexity of OAM. This can be discussed in RAN3 first:

Proposal 11: RAN2 agrees standards-based solutions for PCI collision avoidance are beneficial, and awaits RAN3’s feedback before proceeding with any related work.

Considering PCI collision will result in PCI change, the UEs accessing the cell with PCI change will have to re-establish the connection with network. This could result in a potentially big impact to UEs. 
Proposal 12: RAN2 will study impact on UE complexity from mobile-node related PCI changes.
And finally, on the topic of RAN2/SA2 collaboration (and even potential alignment), due to mIAB being the only candidate technology for VMR, and our (RAN2) objective on alignment with SA2 from mIAB WID, the relevance of our work in RAN on mIAB to VMR should be discussed and fed back to SA2:

Proposal 13: RAN2 will regularly update SA2 on its progress as VMRs in Rel-18 are based uniquely on the IAB architecture and functionalities.

However, it is unclear whether decisions in SA2 directly impact our (RAN) work on mIAB:

Proposal 14: RAN2 to discuss whether SA2 decisions directly impact mIAB work in RAN.
[image: image1.png]



