Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 Meeting #119-bis-e	R2-2209997
E-meeting, Oct. 10th – Oct. 18th, 2022	

Agenda Item:	8.12
Source: 	Canon Research Centre France
Title:	Discussion on mobility enhancements for mobile IAB 
Document for:	Discussion
[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In the Work Item Description for mobile IAB [1], the following objectives are to be studied in RAN2:
	· Define Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration) [RAN3, RAN2]
· 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



The Work Item Description for mobile IAB [1] also indicates that in Rel-18, mobile IAB supports the following functionality, applicable to FR1 and FR2: 
	· The mobile IAB-node should have no descendent IAB-nodes, i.e., it serves only UEs. 



During RAN2 #119 meeting, the following agreements were made [2]: 
	· RAN2 can discuss whether the mobile IAB-MT needs to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU
· The method of not broadcasting “iab-Support” indication, is sufficient to prevent other IAB-node from accessing mobile IAB (without further spec impact).
· R2 assumes that Mobile IAB connecting to a stationary (intermediate) IAB node is/can be supported. R2 assumes this can be supported with no (or limited) impact. 



During RAN3 #117 meeting, the following agreements were made [3]: 
	· The donor CU should know that the IAB node is “mobile” 



In this paper, we discuss some potential enhancements for the mobility of an IAB-node.

Discussion
[bookmark: _Hlk112320048]Mobile IAB-node reporting to IAB-donor-CU
During RAN3 #117 in August [3], it was agreed that the IAB-donor-CU should be aware of the “mobile” capability of an IAB node. Meanwhile, RAN2 initiated some discussion about whether the mobile IAB-MT needs to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU.
Observation 1: Some specific mobility signalling towards the IAB-donor-CU may be considered at mobile IAB node level to allow efficient network connectivity management at IAB-donor-CU. 
As mentioned in [4], multiple contributions propose that the mobile IAB-node reports mobility-related information to the network, e.g., so that the CU may include such information in UE handover decisions, simplify some RRC procedures, allow the network to create a mobile IAB mobility history, reject the connection request of an IAB-node with the mobile IAB-node as a parent node … Having the knowledge of the mobile nature of an IAB node may also allow the IAB-donor-CU to decide for full migration instead of partial migration in the context of topology adaptation.
The mobility-related information to be shared with the IAB-donor-CU may include:
· Speed (min., average or max.);
· Mobility range (e.g. mobility area type, or distance); 
· Trajectory (including a succession of mobile and static periods)

Proposal 1: Along with informing the IAB-donor-CU about its mobile capability, the mobile IAB node may share some mobility profile with the IAB-donor-CU. Such mobility profile may include information related to the nature of the IAB node mobility, such as speed, mobility range or trajectory.

The RRC setup procedure already allows an IAB-MT to indicate to its IAB-donor-CU that the connection is being established by an IAB-node. In the same way, mobile capability signalling may be performed as part of the mobile IAB node RRC setup procedure, which would then be performed by the IAB-MT, as suggested in [7].
Observation 2: The IAB Node Indication is already sent by the IAB-MT to the IAB-donor-CU using RRC (iab-NodeIndication information in RRCSetupComplete message). 
Proposal 2: The IAB-MT should send a mobile IAB Node indication, along with the existing iab-NodeIndication and some mobility capability information, to the IAB-donor-CU using RRC. 

As some of the mobility parameters (e.g. speed) of an IAB-node are likely to evolve, it may be beneficial for the IAB-donor-CU to be informed on such evolution. Therefore, some mobile capability signalling may be issued by the mobile IAB-node upon detection of a change in the IAB node mobility status or on a steady basis.
Proposal 3: Mobile capability signalling may be performed as part of the mobile IAB node setup procedure. Still, some mobility signalling may also be performed on a steady basis or upon detection of a change in the IAB node mobility status.

Mobile IAB-node reporting to UEs in range
As discussed in [6] or [8], as the Release 18 introduces the concept of mobile IAB cell, it may be beneficial for a UE to have some knowledge on the fixed or mobile nature of its surrounding cells in case it wants to connect to one of them. This would not apply to legacy UEs (i.e. UEs not supporting Rel. 18 specifications). For instance, a UE may have some preference for connecting to a fixed cell rather than a mobile cell when connecting to a new cell. The knowledge of the nature of a mobile IAB cell may allow to alleviate the need for cell reselection or measurement report for handover. 
Observation 3: A UE may benefit from the knowledge about the mobile nature of the IAB nodes in its vicinity (so that the UE may decide whether it should connect to a mobile cell or try and find some other fixed cell).

Therefore, a mobile IAB-node may broadcast some mobile capability signalling towards the UEs in its vicinity using SIB signalling. This Mobile capability signalling may include a mobility profile similar to the one shared with the IAB-donor-CU, hence including some information such as speed, mobility range or trajectory.
As some UEs may prefer connecting to a fixed cell rather a mobile one (e.g. to avoid the need for some handover in case the UE is static while the mobile IAB node is moving away), a mobile IAB node which is currently not moving (e.g. a parked taxi, a bus or a subway train waiting at station) may advertise its static status, along with the duration for which it will remain static, to the UEs in the vicinity.
Proposal 4: A mobile IAB-node may broadcast some mobile capability signalling towards the UEs in its vicinity using SIB signalling. This Mobile capability signalling may include a mobility profile similar to the one shared with the IAB-donor-CU.
Proposal 5: In case the mobile IAB node is static, the mobile IAB node may inform the UEs in its vicinity about its static status, as well as the duration for which it will remain static.

IAB node connecting to a stationary mobile IAB node
Considering the scope of Release 18 mobile IAB framework defined in [1], the mobile IAB-node should have no descendent IAB-nodes, i.e., it serves only UEs. In this respect, it was agreed at the RAN2 #119 [2] that the method of not broadcasting “iab-Support” indication is sufficient to prevent other IAB-node from accessing mobile IAB (without further spec impact).
However, a mobile IAB node may become static at some point and remain static for some time period, which duration may even be predictable. For instance, a bus may stop at the bus station for a 30s – 1mn duration, a train may remain idle at the railway station for up to 5mn at an intermediate station or even for 30mn – 1hr and longer at its terminal station. 
A mobile IAB node may also have its movement limited to a very restricted geographical area, like for instance a promotional vehicle that is circling around a stadium at the Olympics.
Observation 4: A mobile IAB node may become static at some point and remain static for some time period, which duration may be predictable.
Observation 5: A mobile IAB node may have its movement limited to a very restricted geographical area.
In both cases, the impact of the mobile nature of the IAB node on its potential connectivity with other surrounding IAB nodes would be either null or very limited. Therefore, a mobile IAB node that becomes static, or which has a very limited range of movement, could be considered as a fixed IAB node, and thus have temporary descendent IAB-nodes, as long as it remains static or within a limited geographical area. 
Proposal 6: A mobile IAB node that becomes static can be considered as a fixed IAB node, and thus may have temporary descendent IAB-nodes, as long as it remains static.
Proposal 7: A mobile IAB node which movement is limited to a small geographical area can be considered as a fixed IAB node, and thus may have temporary descendent IAB-nodes, as long as it remains static.



Conclusion
In this contribution, we discussed potential mobility enhancements for mobile IAB. The following proposals have been made:
Observation 1: Some specific mobility signalling towards the IAB-donor-CU may be considered at mobile IAB node level to allow efficient network connectivity management at IAB-donor-CU. 
Proposal 1: Along with informing the IAB-donor-CU about its mobile capability, the mobile IAB node may share some mobility profile with the IAB-donor-CU. Such mobility profile may include information related to the nature of the IAB node mobility, such as speed, mobility range or trajectory.

Observation 2: The IAB Node Indication is already sent by the IAB-MT to the IAB-donor-CU using RRC (iab-NodeIndication information in RRCSetupComplete message). 
Proposal 2: The IAB-MT should send a mobile IAB Node indication, along with the existing iab-NodeIndication, and some mobility capability information, to the IAB-donor-CU using RRC. 
Proposal 3: Mobile capability signalling may be performed as part of the mobile IAB node setup procedure. Still, some mobility signalling may also be performed on a steady basis or upon detection of a change in the IAB node mobility status.

Observation 3: A UE may benefit from the knowledge about the mobile nature of the IAB nodes in its vicinity (so that the UE may decide whether it should connect to a mobile cell or try and find some other fixed cell).
Proposal 4: A mobile IAB-node may broadcast some mobile capability signalling towards the UEs in its vicinity using SIB signalling. This Mobile capability signalling may include a mobility profile similar to the one shared with the IAB-donor-CU.
Proposal 5: In case the mobile IAB node is static, the mobile IAB node may inform the UEs in its vicinity about its static status, as well as the duration for which it will remain static.

Observation 4: A mobile IAB node may become static at some point and remain static for some time period, which duration may be predictable.
Observation 5: A mobile IAB node may have its movement limited to a very restricted geographical area.
Proposal 6: A mobile IAB node that becomes static can be considered as a fixed IAB node, and thus may have temporary descendent IAB-nodes, as long as it remains static.
Proposal 7: A mobile IAB node which movement is limited to a small geographical area can be considered as a fixed IAB node, and thus may have temporary descendent IAB-nodes, as long as it remains static.
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