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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
	#122
	May 2023
	0.5
	AI 7.12.2.1: Mobility Enhancements – Connected Mode

RACH-less handover
Based on RAN2 agreements below, discuss:
· Feasibility of beam handling, 
· Down-selection between Option 1 and Option 2,
· UL grand and HO completion procedure.
Feasibility of beam handling during RACH-less HO in the mIAB WI is FFS (and this need to be addressed for RACH-less to be supported for mIAB). 
RAN2 discuss further the following options to support beam operation for the first UL transmission/DL reception towards the target logical DU in RACH-less HO during DU migration:
Option 1: (Explicit approach) Explicit beam information is included in HO command. FFS the details. 
Option 2: (Implicit approach) UE re-uses the same beam status as in the source cell (the beam information is not carried explicitly in HO command).
RACH-less HO with same TA with security key change is in scope for served UEs during mIAB DU migration. FFS UL grant and HO completion procedure in mIAB RACH-less HO.


Conditional handover
Based on RAN2 agreement below, discuss whether and how time-based CHO execution defined for NTN can be easily adopted  for UEs during DU migration:
FFS: May support CHO with CondT1 if it is “for free”, i.e. if TS impact is just to slightly modify the description to make it also applicable to TN. 


AI 7.12.2.2: Mobility Enhancements – Idle/Inactive Mode
Mobile-IAB-node broadcast 
Based on RAN2 agreements below, discuss the remaining FFSs:
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. 

AI 7.12.3: Other
BAP impact: 
RAN2 agreed:
For the upstream data handling at the BAP of mobile IAB MT, one common default BAP configuration to be used by both logical DUs is the baseline. RAN2 to further discuss the need of using logical-DU-specific default BAP configuration (e.g. when the two logical DUs use different donor-DUs).
For the upstream data handling at the BAP of mobile IAB MT, RAN2 assume that the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection (To be confirmed by RAN3).
For the downstream data handling arriving at the mobile IAB node, RAN2 assume upper layers (e.g. IP layer) can differentiate the data to different logical DUs based on e.g. the IP address, i.e. no need to introduce logical-DU-specific BAP address. (To be confirmed by RAN3).

Based on RAN2 agreements, RAN3 agreed:

The BH RLC CH(s), BAP address and default BAP configuration configured on the mIAB-MT can be used for delivering the F1 traffic of both logical mIAB DUs. Non-F1 traffic to be further discussed. 
For the upstream data handling at the BAP of mobile IAB MT, the F1AP BAP configuration for each logical DU should be configured/controlled by the DU’s respective donor-CU via the corresponding F1AP connection.
For the downstream data handling arriving at the mobile IAB-node, the upper layers (e.g., IP layer) can differentiate the data to different logical DUs based on upper-layer header information.
Based on all of these RAN2/RAN3 agreements, discuss if anything else is needed.

TAC/RANAC:
Chairman notes from RAN2#121: 
Chair: outcome of initial RAN2 discussion: RAN3 need to decide the new functionality of the network to change TAC dynamically before RAN2 can discuss (if RAN2 discussion is needed).

In last meeting, RAN3 has agreed:
The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell. 
RAN3 is still discussing the configuration of new TAC due to IAB-node mobility. RAN2 may want to wait until RAN3 has made more progress.


Mitigation of interference:
This topic was not handled in last meetings. Discuss if anything else is needed from RAN2 perspective. 
Note that on PCI collision, RAN2 agreed that further work on this matter would be based on LS by RAN3. 



	RAN3
	#120
	May 2023
	1.5
	AI 13.2 IAB-node mobility

mIAB-node integration: 
· Based on agreement below, discuss whether and how the mIAB-DU can select a different CU than the mIAB-MT during network integration: 
Turn into an agreement the WA stating that: The mIAB-MT and its co-located mIAB-DU can be handed over/migrated to different donor CUs. 

ST2 procedures: 
· Based on agreement below, we can start with TP for ST2 procedure for MT migration:
Capture the mIAB-MT HO and mIAB-DU migration as separate procedures in TS 38.401.

Passing of mIAB-MT’s CU ID and XnAP UE ID
· Based on agreement below, down-select between two options and follow up on open issues:
Down select between the following two options for providing the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU to mIAB-DU’s target CU:
1.  Option A: XnAP signalling from the mIAB-DU’s source CU.
1.  Option B: F1AP signalling from the target logical mIAB-DU.
For Option B, discuss whether and how the mIAB-DU can obtain the gNB-ID of the mIAB-MT’s CU and the XnAP UE ID of the mIAB-MT at this CU.
For Option A, discuss which Xn procedure would be used, and whether this procedure needs to apply UA- or NUA-signaling given that neither of the two CUs may have ever seen the MT. 

Generation of XnAP ID for MT:
· Based on agreement below, discuss for the TMM messages, whether the mIAB-DU’s CU is allowed to generate an XnAP UE ID for an mIAB-MT even if it has never terminated the RRC connection of the mIAB-MT: 
The “Non-F1-Terminating IAB-donor UE XnAP ID” in the IAB TRANSPORT MIGRATION MANAGEMENT REQUEST message sent from mIAB-DU’s target CU to the mIAB-MT’s CU is generated by the mIAB-MT’s CU. 

Retention of MT’s UE XnAP IDs by mIAB-Du’s CU: 
· Discuss for consecutive partial migrations, until when the mIAB-DU’s CU has to retain the UE XnAP IDs allocated for an mIAB-MT by itself and by the mIAB-MT’s CU. 

Absence of Xn:
· Since we have made significant progress in Xn-based migrations, we can start to identify issues for migration in absence of Xn. This includes issues related to:
· NG handover of MT
· XMM procedures via NG
· Whether there are any other issues

Lower priority since optimizations:
Passing of UE’s traffic profile between CUs:
· Based on agreement below, discuss if enhancements to the baseline procedure are needed: 
As a baseline: The target CU for mIAB-DU migration learns the traffic profile of the UE traffic from Handover Preparation procedures for individual UEs. 

BAP configuration release after DU migration: 
· Discuss whether BH RLC and BAP routing configurations used in the non-F1 terminating topology for TMM with the mIAB-DU’s source CU need to be released after mIAB-DU migration.

AI 13.3. Mobility enhancements for mIAB

NR cell ID reconfiguration:
· We need to converge on the NR cell ID space management. Dependent on gNB-ID length, the cell ID space has a size between 4 to14 bits. Discuss how this cell ID space can be dynamically managed when mIAB-DUs enter and leave the CU, i.e., how NC cell ID collisions can be avoided.

TAC reconfiguration:
· RAN3 agreed:
The IAB-DU’s TAC can have the same or a different value than the TAC of the mIAB-MT’s serving cell. 
Discuss how mIAB-DU’s new TAC is configured in case it is the same as that of the mIAB-MT’s serving cell and in case it is different, and how the IAB-node knows which of these two configurations are applied.
Discuss how RANAC is managed.

Explicit mIAB-indication/authorization in Xn HO
· Discuss whether explicit mIAB-node indication and/or explicit mIAB-node-authorized indication needs to be included in the HO request for the mIAB-MT, e.g., so that the target CU can perform admission control.

Lower priority since optimization:
Sharing of DU configurations
· Discuss, whether any signaling optimizations in RAN3 scope are possible and needed if the target logical mIAB-DU uses the same CellGroupConfig as the source logical mIAB-DU. The baseline is the Rel-15 handover procedure. 

AI 13.4 Interference mitigation
· Discuss how to avoid PCI collision in the scenario with Xn between IAB-DU’s donor and IAB-MT’s donor.  
· Discuss how to avoid PCI collision in the scenario without Xn between IAB-DU’s donor and IAB-MT’s donor if the scenario is supported. 
· Discuss whether PCI collision between mobile IAB cells can be predicted based on existing UE measurement report.

AI 13.5 Others

Mobile TRP information:
· Based on the agreement below, discuss which messages need to include TRP location/velocity info and whether time stamp of TRP measurement needs to be included:
WA: if Network Assisted procedure is used (i.e. UL related positioning is performed), LMF may obtain an updated location and velocity information of the mobile TRP in UL measurement result related message(s) in NRPPa and F1AP. It needs to be further discussed on which message(s) is used and whether time stamp for the location of mobile TRP is needed, according to TS23.273 section 6.1.4.

Mobile TRP information:
· Discuss whether to include the TAI and the time stamp of the location information of IAB-MT’s serving cell into the new IAB-MT User Location Information IE.
This discussion should include outcome of discussion on TAC configuration in AI13.3.


	RAN4RF
	#107
	May 2023
	0.5
	RF requirements:
mIAB output power and power control:
· Postpone the discussion on this issue till the outcome of the RAN4 co-existence study

Coexistence study:
Carrier and frequency configuration
· Focus on case where MT, DU, and RAN operate are on the same carrier.
Multi-band operation
· Multi-band cases are not relevant for Rel-18 mIAB.
Multiplexing configuration
· Only TDM operation between IAB-MT and IAB-DU is to be considered in co-existing simulation.
Interference scenarios:
· Consider scenarios listed in Tables 1 and 2 in R4-2305935.
mIAB Antenna installation location
· RAN4 to focus on antenna installation with IAB-MT antenna outside (e.g., rooftop) the vehicle and IAB-DU antenna inside the vehicle.
· FFS on the MT /DU antenna modelling.
Network layout 
· In initial co-existence study considering both layout 1 and layout 2, it’s not precluded to do prioritization in later stage. 
Inter-mIAB minimum distance 
· 5m following RAN4 inter-UE distance assumptions.
· Other values not precluded. 
mIAB-BS minimum distance 
· 35m along the ground between mIAB and macro-BS for layout 1 and 5m along the ground between mIAB and micro-BS.
Number of mIAB nodes per macro-BS 
· 1 mIAB node per macro-BS, following Rel-16 for static IAB.
mIAB antenna height 
· 4m. 
FR2 EIRP assumptions 
· For normal ground UEs, the FR2 UE Tx power could be 22.4 dBm EIRP (13.4 dBm conducted).
· Other options not precluded.
Impacted RF requirements from coexistence study  
· Agree on the following preliminary list of impacted RF requirements:
· Output power 
· ACLR/ACS
· Other requirements are not precluded.
UAV operation:
No need to consider UAV in Rel-18 mIAB RAN4 requirements and co-existence study. 

	RAN4RD
	#107
	May 2023
	0.5
	Continue the discussion on RRM core requirements based on the WF agreed in R4-2306368
· Further discuss the requirements that are still FFS: Release with redirection, CA related requirement for mobility
· Discuss the details of the other requirements that were already agreed to be introduced

	RAN
	#100
	June 2023
	
	

	RAN2
	#123
	Aug 2023
	0.5
	Continue discussion

	RAN3
	#121
	Aug 2023
	1.0
	Continue discussion

	RAN4RF
	#108
	Aug 2023
	0.5
	RF: Further discussion on RF requirements and conclusions on co-existence work

	RAN4RD
	#108
	Aug 2023
	0.5
	RRM: Further discussions on RRM requirements

	RAN
	#101
	Sept 2023
	
	

	RAN2
	#123bis
	Oct 2023
	0.5
	Finalize St2 discussion

	RAN3
	#121bis
	Oct 2023
	1.5
	Finalize St2 discussion

	RAN4RF
	#108bis
	Oct 2023
	0.5
	RF: Agreements on RF requirements and draft CR discussions

	RAN4RD
	#108bis
	Oct 2023
	0.5
	RRM: Agreements on RRM requirements and draft CR discussions 

	RAN2
	#124
	Nov 2023
	0.5
	Finalize St3 discussion

	RAN3
	#122
	Nov 2023
	1.5
	Finalize St3 discussion

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

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

	RAN3
	#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

	RAN3
	#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

	RAN3
	#110bis
	April 2023
	0.25+0.25 
Perf Part
	Performance: Initial TP/CR review and approvals


	RAN3
	#111
	May 2023
	0.25+0.25 
Perf Part
	Performance: TP/CR review and approvals, finalization of work 
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