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1	Introduction
The WID on Rel-18 mobile IAB holds the following objective [1]:

	· 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]



This contribution discusses topics to be addressed for mobile IAB in support of this objective. 

2	Discussion
2.1	Baseline
Issue: Baseline for mobile IAB
According to the WID, mobile IAB builds on Rel-17 IAB. Therefore, unless otherwise specified, RAN2 assumes that Rel-16/17 IAB specifications represent the baseline for mobile IAB.
Proposal 1: Unless otherwise specified, Rel-16/17 IAB specifications represent the baseline for mobile IAB.

2.2	Cell-mobility-aware handover
Issue: Supporting information for UE handover decisions to/from/between mobile IAB-nodes
For decisions on UE handover to/from/between mobile IAB-nodes, the CU-CP should be provided with information related to the IAB-node’s mobility, such as:
· The IAB-node is mobile.
· The IAB-node’s current geolocation, speed and direction of motion, if available.
· The IAB-node’s intended traveling range, e.g., if it is traveling long-distance or within the local area.
· The IAB-node’s cell IDs and/or beam IDs that aim to serve onboard UEs, if available.
The CU-CP can use this information to apply different policies for decisions on UE handover between mobile IAB-nodes and stationary network than for UE handover within the stationary network. It may, for instance:
· Restrict handover between mobile IAB-nodes and stationary network to timeframes when the mobile IAB-nodes move at slow speed or is at standstill.
· Avoid CHO configuration for onboard UEs since the target cells of the stationary network may rapidly change.
· Apply group mobility to all onboard UEs, when performing full migration of the IAB-node.
· Apply legacy rules (i.e., no optimizations) to all other UEs that are connected to non-mobile IAB-nodes or to mobile IAB-node cells that do not aim to serve onboard UEs. 

Proposal 2a: For the support of UE handover decisions, the mobile IAB-node to provide the CU-CP with the following information:
(1) that the IAB-node is mobile; 
(2) the IAB-node’s current location, speed and direction of motion, if available; 
(3) the IAB-node’s intended travelling range such as local or long-distance, if available;
(4) the IAB-node’s cells and/or cell beams that target onboard UEs, if available. 
RAN3 needs to be liaised on the information that has IAB-DU cell or IAB-DU cell beam granularity since this information may have to be reported via F1AP.

Proposal 2b: RAN2 to discuss, which of this signaling information to require support from RAN3.

2.3	Cell-mobility-aware cell selection
Issue: Supporting information for (re-)selection of mobile cells
If information related to the IAB-node’s mobility is included in SIB, it can assist Rel-18 UEs with cell (re-)selection. The information carried in SIB should be rather static to avoid frequent SIB updates. 
The following information could be included in SIB of mobile IAB-node cells:
· The IAB-node cell is mobile.
· A separate set of criterial for cell reselection criteria of this mobile IAB-node cell in case the UE is camping on non-mobile IAB-node cell.
· A separate set of criteria for cell reselection of another non-mobile IAB-node cell in case the UE is camping on this mobile IAB-node cell.
The idle/inactive UE may use this information in the following matter:
· If camping on a non-mobile cell, the UE may apply more stringent criteria for the reselection of a mobile IAB-node cell over a stationary cell unless the mobile IAB-node cell becomes has become stable over an extended period of time or it has significantly larger signal strength than alternative stationary cells.
· If camping on a mobile cell, the UE may apply more stringent criteria for cell of a stationary cell over a mobile cell unless the stationary IAB-node cell has become stable over an extended period of time or it has significantly larger signal strength than the mobile cell.
RAN2 needs to discuss if such new cell re-selection criteria promise sufficient benefit to be considered for Rel-18 UEs.
Proposal 3: RAN2 to discuss the benefit of introducing mobile IAB-node-specific cell re-selection criteria for Rel-18 UEs. 

2.4	RANAC for mobile IAB-DUs
The mobile IAB-DU needs to broadcast the RAN area code. The following two options can be considered:
Option 1: The mobile IAB cell broadcasts the same RANAC as the surrounding stationary network. This option has the following implications:
· Inactive UEs may have to perform frequent RANAC updates when the mobile IAB-node moves across large distance at high speed. 
· The RANAC updates of all inactive UEs camping on the mobile IAB-DU cell(s) are highly correlated which may lead to a signaling burst in case there are many UEs residing onboard of the vehicle (e.g., train scenario).
· At full migration, the IAB-DU cells need to be reconfigured with a new RANAC by the CU-CP (usually, RANAC is configured by the OAM). This reconfiguration has RAN3 impact.
· It is not obvious if the RANAC should be updated at partial migration.
Option 2: The mobile IAB cell broadcasts a vehicle-specific RANAC, which is different from the RANACs used by the stationary network. This option has the following implication:
· The RANAC broadcast by the mobile IAB cells does not have to change when the vehicle moves across the network area. Inactive UEs therefore only have to perform a RANAC update at cell reselection when embarking the vehicle and when leaving the vehicle, but not when the mobile IAB-node moves across the various RNAs of the outside network. 
· The RANAC updates when embarking and leaving the vehicle are not very correlated among UEs, and therefore, they should not create a significant signaling problem. 
· When the UE leaves the vehicle and performs RRC Resume at the stationary network, it only includes the PCI of the cell of the last RANAC update. In case the vehicle has moved for a larger distance, the PCI may not be sufficient to identify the prior gNB to fetch the UE’s context. 
· The vehicle-specific RANAC can be OAM-configured since no reconfiguration is necessary. 
The same principal options discussed for RANAC updates also apply to tracking area updates. In general, the RAN area should not extend beyond the tracking area. This implies that the option chosen for vehicle’s TAC allocation needs to be consistent with the that for the vehicle’s RANAC allocation, i.e., both parameters are either aligned with the outside network (Option 1) or use dedicate vehicle-specific values (Option 2).
RAN2 needs to discuss the RANAC allocation issue for mobile IAB cells.
Proposal 4: RAN2 to discuss RANAC allocation for mobile IAB-node considering the following options:
· Option 1: The mobile IAB-DU cells use the same RANAC as the surrounding network.
· Option 2: The mobile IAB-DU cells use a vehicle-specific RANAC.

2.5	Group mobility
Group mobility refers to the bundling of information carried in multiple UE-specific signaling messages into one common signaling message. Group mobility can be applied, for instance, when multiple UEs are concurrently handed over between two cells as it may apply during full migration of a mobile IAB-node.
The bundling of multiple UE-specific messages can be applied to the signaling on inter-network-node interfaces such as F1, Xn, NG, and E1. However, it is not straightforward to apply group signaling to RRC since RRC has UE-specific security protection.
Proposal 5: Group mobility not to be applied to RRC. 


Conclusion
This contribution discussed enhancements for mobility of an IAB-node together with its served UEs, including aspects related to group mobility. The following proposals have been made:

Proposal 1: Unless otherwise specified, Rel-16/17 IAB specifications represent the baseline for mobile IAB.
Proposal 2a: For the support of UE handover decisions, the mobile IAB-node to provide the CU-CP with the following information:
(1) that the IAB-node is mobile; 
(2) the IAB-node’s current location, speed and direction of motion, if available; 
(3) the IAB-node’s intended travelling range such as local or long-distance, if available;
(4) the IAB-node’s cells and/or cell beams that target onboard UEs, if available. 

Proposal 2b: RAN2 to discuss, which of this signaling information to require support from RAN3.

Proposal 3: RAN2 to discuss the benefit of introducing mobile IAB-node-specific cell re-selection criteria for Rel-18 UEs. 
Proposal 4: RAN2 to discuss RANAC allocation for mobile IAB-node considering the following options:
· Option 1: The mobile IAB-DU cells use the same RANAC as the surrounding network.
· Option 2: The mobile IAB-DU cells use a vehicle-specific RANAC.

Proposal 5: Group mobility not to be applied to RRC. 
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