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1	Introduction
At RAN#94e, the Work Item on Mobile IAB (Integrated Access and Backhaul) for NR (NR_mobile_IAB) was agreed [1]. As WI Rapporteur, in this contribution, we recommend a work plan for RAN2, RAN3 and RAN4. The workplan captures interdependences among tasks and timeline for RAN2/3/4.
The WID [1] introduced the following objectives in the core part: 

	The detailed objectives of the WI are listed as follows:
· 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]
· The mobile IAB-node can connect to a stationary (intermediate) IAB-node. Optimizations specific to the scenarios, where the mobile IAB-node connects to a stationary (intermediate) IAB-node, or where it directly connects to an IAB-donor-DU are de-prioritized.
· The mobility of dual-connected IAB-nodes is down-prioritized.
· 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

RAN4 is expected to study impact on RF and RRM requirements:
· Conduct co-existence study to assess the impact of moving cells. Based on the study outcome, specify RF and RRM requirements and mechanisms for the mobile IAB-node to enable co-existence, if needed. 
· Specify RRM requirements for the mobile IAB-node to enable IAB-node mobility, if needed.

The involvement of RAN1 may be needed, depending on work progress.



The WID [1] introduced the following objectives in the performance part:

	· Specify RF conformance requirements for the mobile IAB-node, if needed.
· Specify RRM and demodulation performance requirements for the mobile IAB-node by taking into account IAB-node mobility, if needed.


 
The WID further emphasizes on interaction with SA2:
	· Alignment and coordination with Rel-18 SA2 work on VMR should be considered, if needed.


 

2	Workplan
2.1	Prioritization of efforts
This section captures prioritization of the various tasks defined as well as interdependences among these tasks handled by different RAN WGs. 

RAN3/2-related efforts:
· Procedures for migration/topology adaptation to enable IAB-node mobility, including inter-donor migration of the entire mobile IAB-node (full migration):
This objective primarily focuses on the migration of the mobile IAB-node. The following topics should be considered:
· Inter-donor migration of the entire IAB-node (full migration): RAN3 can be expected to take the lead in this effort. RAN3 can continue the discussion on full migration started in Rel-17. Since this discussion is expected to have impact on RAN2 and potentially also RAN1 and RAN4, RAN3 should start with this effort in the first meeting. RAN2 and potentially other RAN WGs may wait for RAN3 progress on this topic.
· Other new procedures or enhancements to existing procedures related to this objective can be defined by RAN3 and RAN2. New procedures should be identified at the beginning of the WI since such work typically takes significant time and may further affect other RAN WGs. As always, new functionality that is necessary to support IAB-node mobility should be given higher priority than optimizations to existing functionality.
· Topology adaptation in absence of Xn was identified in Rel-18 SA2 Study on VMR as part of key issue #3. RAN3 may want to consider discussing the relevance of this issue for RAN independent of SA2’s effort. This discussion should start early in case interaction with SA2 is necessary.

· Enhancements needed for the mobility of an IAB-node together with its served UEs, including aspects related to group mobility:
This objective primarily focuses on the impact on the UE connected to or camping on a mobile IAB-node cell. It can also include handover to and/or reselection of a mobile IAB-node cell. The objective allows for enhancements in a variety of areas; a few of them are given below. The discussion should include the consideration of the support for legacy UEs. RAN2 and RAN3 should identify the enhancements to be handled in Rel-18 at the beginning of the WI so that sufficient time remains for thorough discussion. In this discussion, the definition of new functionality should be given priority over optimizations. For new procedures, optimizations should only be considered after a baseline has been defined. 
The following areas may be explored by RAN2 and RAN3:
· Enhancements to cell (re-)selection between stationary network and mobile IAB-node, and between mobile IAB-nodes.
· Enhancements to UE access to the mobile IAB-node vs. the stationary network.
· Enhancements to UE handover between stationary network and mobile IAB-node and between mobile IAB-nodes. 
· Enhancements for location updates (TA, RNA) for UEs that are camping on or connected to mobile IAB-node cells. This issue was identified in Rel-18 SA2 Study on VMR as key issues #5 and #6. RAN3 and RAN2 may want to consider discussing the relevance of this issue for RAN independently of SA2’s effort.
· Signalling optimizations due to collective migration of UEs connected to a mobile IAB-node. This may include the bundling of UE-associated information into one common message. RAN3 should consider optimizations of this nature at a later stage of the WI after the baseline procedures (i.e., w/o such bundling) have been established. 

· Mitigation of interference due to IAB-node mobility, including the avoidance of potential reference and control signal collisions (e.g., PCI, RACH):
The following topics may be explored under this objective:
· PCI collision avoidance: RAN3 may discuss means for PCI collision avoidance. RAN2 may discuss potential means for PCI collision detection. 
· RACH resource collision avoidance: RAN2 may discuss potential issues related to this topic.
· Other issues related to interference mitigation may be identified and discussed in RAN2 and RAN3.

· Note on potential complexity related to multi-hop backhauling for mobile IAB: 
· Aspects of the potential complexity related to multi-hop backhauling should be briefly discussed at the beginning of the WI in RAN2 and RAN3. 

RAN4-related efforts (Core Part):
· Co-existence study to assess the impact of moving cells. 
· The co-existence criteria defined in Rel-16/17 only apply to stationary IAB-nodes, and they were based on a specific minimum distance between IAB-nodes and macro-cell. For mobile IAB-nodes, the assumption on the minimum distance and the implications on power control, receiver dynamic range, etc. need to be revised. RAN4 may need to consider if additional simulation work is needed. These topics should be discussed early during the RAN4 effort since they are expected to consume a lot of time.
· RRM requirements for the mobile IAB-node to enable IAB-node mobility.
· RRM requirements defined in Rel-16/17 only included RLF recovery. For mobile IAB, the IAB-node is expected to undergo frequent topology adaptations. The associated RRM requirements need to be discussed. This discussion should include identification of the relevant mobile IAB scenarios. The prior RAN work on high-speed trains should be included into these considerations. These topics should be discussed early since they are expected to consume a lot of time.

RAN4-led efforts (Performance Part):
· The topics related to the performance part need to be handled based on the progress of the discussion on the Core Part.

Alignment and coordination with Rel-18 SA2 work on VMR
· RAN WGs should try to align efforts on mobile IAB with SA2 normative work on VMR if such normative work is agreed by SA2. It is expected that such alignment will be discussed by TSG RAN before.  
· RAN WGs may want to include into the discussion all aspects related to the key issues identified by the SA2 Study on VMR that have RAN impact and are aligned with the RAN WI objectives. The above outline has captured some aspects that might be considered.

2.2	Timeline
Table 1 summarizes a timeline for RAN2/3/4. This timeline is based on RP-221060 [2].
Table 1: Timeline for RAN2, 3, 4 efforts
	TSG/WG
	Meeting Number
	Date
	TU
	Task

	RAN2
	#124
	Nov 2023
	0.5
	7.12.1 Organizational Stag-2 and high-level open issues
· Time-based CHO: Converge whether this is supported, and provide Stage-2/3, as needed.

· Concurrent mIAB and IAB operation: 
· Converge whether there are restrictions for the network in configuring concurrent use of Rel-18 mIAB feature(s) and Rel-16/17 IAB features. 
· Converge whether the IAB-node may send both MSG5 indications to the network, and the network decides which one is used (or if the IAB-node should decide). 

· DC: The WID states that mobility for dual-connected IAB-nodes is down- prioritized. Converge whether this precludes the RAN from configuring DC for mIAB-MT in case the mIAB-node doesn’t move (e.g., no MT HO). In case DC for non-moving mIAB-node is agreed, RAN2 has to discuss and agree on how BH is handled. Confirmation from RAN3 on DC support would be necessary in same meeting.

· WI conclusion: Agree that WI is concluded from RAN2 perspective after all non-ASN.1-related issues have been resolved.


7.12.2 Stage 3
· 7.12.2.1 BAP: Converge on proper wording to capture existing agreements based on post-meeting email Converge. No remaining technical issues.

· 7.12.2.2 RRC:
· Confirm to include beam indication of dynamic grant. Confirm whether beam indication is needed for CG.
· Confirm NTN agreements for RACH-less HO related to RRC: 
1. UE relies on T304 and RRC Re-establishment procedure to address RACH-less HO failure in Rel-18 NTN (as in LTE). No new NTN-specific enhancements are introduced. If TAT expires, the UE follows the legacy procedures, regardless of the RACH-less HO configuration. RAN2 understands that the NW can ensure a proper configuration for TAT and T304 values (up to NW implementation, no need to capture this in the specs). 
2. We follow the LTE baseline for when UE starts the PTAG timeAlignmentTimer in NTN RACH-less HO (option 1 in R2-2311318)
· Update RRC CR accordingly.

· 7.12.2.3 MAC: 
· Converge on proposals from post-meeting email discussion on RACH-less HO.
· Capture agreements in Running CR, resolve remaining Editor Notes, if any.

· 7.12.2.4 Idle/inactive mode: 
· Converge if SIB4 PCI list is comprehensive and/or complete. Converge whether this has any impact on support of SIB1 mobile-IAB-cell-type indicator. 
· Capture agreements in Running CR and resolve Editor Notes.

· 7.12.2.5 UE capabilities: 
· Converge if separate UE capability is used for mobile IAB.
· Capture agreements in Running CR.


	RAN3
	#122
	Nov 2023
	1.5
	AI 13.1 Organizational
· BL CRs: Endorse BL CRs.

· WI conclusion: Agree that WI is concluded from RAN3 perspective after all non-ASN.1-related issues have been resolved.

AI 13.2 IAB-node mobility

Finalize ST2 and ST3 procedures: 

Editor Notes:
· 38.401, section 8.YY.3 Mobile IAB-DU migration procedure in R2-235776: Whether and how to capture the sequence of procedures for UE HO and IAB TMM.
· 38.423, section 8.5.2.2 Successful Operation of TMM procedure in R3-235917; and 38.473, section 9.3.1.x3 RRC Terminating IAB-Donor Related Info in R3-235918: Whether WA that BAP address is used to indicate mIAB-node can be turned into an agreement.
· 38.473, section 8.2.4.2 Successful Operation of GNB-DU CONFIGURAITN UPDATE in R3-235918: Whether and how to describe that BAP address is not used for topology discovery.

mIAB Authorization update to “authorized”
· RAN3 agreed that MT’s CU signals to DU’s CU the mIAB authorization status change. RAN3 further agreed to signal both code points. While RAN3 agreed that status change to “non authorized” will cause the release of F1, there has been no discussion on what should happen if the status is changed to “authorized” again. Open issues: 
· To which CU does the MT’s CU send the status update = “authorized” in absence of F1, and F1-terminating CU.
· What is this CUs behavior? 

Support of DC: 
· The WID states that mobility for dual-connected IAB-nodes is down- prioritized. Converge whether this precludes the RAN from configuring DC for mIAB-MT in case the mIAB-node doesn’t move (e.g., no MT HO). In case DC for non-moving mIAB-node is agreed, RAN3 has to discuss and agree on how BH is handled. Confirmation from RAN2 on DC support would be necessary in same meeting.

Any optimizations 
· Should only be discussed, if time permits.

AI 13.3 Mobility Enhancements

TAC reconfiguration:
· Can be addressed via OAM (baseline). Optimizations using other methods can be discussed, time permitting.

Any optimizations 
· Should only be discussed, if time permits.

AI 13.5 Interaction with other WGs
· Reply to RAN2 LS on RAN3 impact of RACH-less HO for UEs during DU migration.


	RAN4RF
	#109
	Nov 2023
	0.5
	RF: Agree CRs with RF requirements

	RAN4RD
	#109
	Nov 2023
	0.5
	RRM: Agree CRs with RRM requirements

	RAN4
	#109
	Nov 2023
	0.25+0.25 
Perf Part
	Performance: Initial discussion on RF and RRM performance

	RAN
	#102
	Dec 2023
	
	Functional freeze

	RAN4RF
	#110
	Feb 2023
	0.5
	RF: Maintenance as needed

	RAN4RD
	#110
	Feb 2023
	0.5
	RRM: Maintenance as needed

	RAN4
	#110
	Feb 2023
	0.25+0.25 
Perf Part
	Performance: Agreement on scope and TP/CR split among companies

	RAN
	#103
	March 2023
	
	ASN.1 freeze

	RAN4
	#110bis
	April 2023
	0.25+0.25 
Perf Part
	Performance: Initial TP/CR review and approvals


	RAN4
	#111
	May 2023
	0.25+0.25 
Perf Part
	Performance: TP/CR review and approvals, finalization of work 
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