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1
Introduction
The Rel-18 WI on Mobile Integrated Access and Backhaul (IAB) for NR [1] [2] builds on the architecture and protocols derived in the Rel-17 WI NR_IAB_enh. The work on Mobile IAB in Rel-18 focused on the scenario of mobile-IAB-nodes mounted on vehicles providing 5G coverage/capacity enhancement to onboard and/or surrounding UEs. 

The Rel-18 WI on Mobile Integrated Access and Backhaul (IAB) for NR introduces the mobile IAB-node, which is a RAN-node that supports NR access links to UEs and an NR backhaul link to a parent node, and which can conduct physical mobility across the RAN area. Mobile IAB supports the following functionality.
· Support for mobility of the mobile IAB-node. This includes:

· Network integration procedure for the mobile IAB-node.

· Support for a sequence of inter-donor migrations of the mobile IAB-MT.
· Support for inter-donor mobile IAB-DU migration.

· A mobile-IAB-specific authorization framework. 
· Mobile-IAB-aware UE location updates.

· UE positioning using a mobile TRP hosted by a mobile IAB-node.
· Enhancements for Rel-18 UEs onboard of a vehicle hosting a mobile IAB-node:

· Support of RACH-less handover between logical mobile IAB-cells for UEs that are connected via the mobile IAB-node during mobile IAB-DU migration.

· Prioritization of mobile IAB cells for inter-frequency cell reselection. 
Mobile IAB-nodes can support legacy UEs. Mobile IAB are applicable to FR1 and FR2. Mobile IAB further supports in-band and out-of-band backhauling. The mobile IAB-node does not support descendent nodes. The mobile IAB-MT can only be single connected. It is further assumed that inter-IAB-donor IP connectivity and Xn connectivity is provided.
The Mobile IAB for NR WI was conducted in collaboration with SA2’s SI/WI on VMR. The term mobile IAB-node used in the 38-series of 3GPP Specifications corresponds to the term MBSR defined in TS 23.501.
2
Summary
2.1 
Support for mobility of the mobile IAB-node

2.1.1
Network integration procedure for the mobile IAB-node

The network integration of the mobile IAB-node follows a similar procedure as the network integration of the Rel-16/17 IAB-node. The mobile IAB-MT selects the parent node based on a mobile-IAB-specific broadcast indicator in SIB1. It ignores the parent node broadcast indicator for Rel-16/17 IAB. This allows the RAN to provide support for mobile IAB-nodes independently from Rel-16/17 IAB-nodes. After mobile IAB-MT integration, the IAB-donor may configure backhaul connectivity. With backhaul connectivity established, the mobile IAB-DU can set up F1 connectivity with the IAB-donor, and then start to serve UEs.
Opposed to Rel-16/17 IAB, the mobile IAB-DU may integrate with a different IAB-donor than the mobile IAB-MT. The mobile IAB-DU’s IAB-donor, referred to as F1-terminating IAB-donor, is selected by the IAB-node’s OAM. The mobile IAB-MT’s IAB-donor is referred to as RRC-terminating IAB-donor. In case the F1-terminating is different from the RRC-terminating IAB-donor, it can use the legacy XnAP Transport Migration Management procedure toward the RRC-terminating IAB-donor to offload F1- and non-F1 traffic to the mobile IAB-MT’s backhaul path.
In case the F1-terminating IAB-donor identifies collision of a mobile-IAB-cell’s NCI with an NCI used by another cell of this IAB-donor during the mobile IAB-DU’s F1 Setup procedure, it may reconfigure the NCI of the mobile IAB-cell. In this case, the IAB-node reports the cell’s new NCI to its OAM.

2.1.2
Sequence of inter-donor migrations of the mobile IAB-MT 

For the support of mobility of the mobile IAB-node, the mobile IAB-MT can be migrated from a source to a target IAB-donor using Xn-based or NG-based handover. During the mobile IAB-MT migration, the F1-terminating IAB-donor can be the same as the source or target RRC-terminating IAB-donors, or it can be different than both of these RRC-terminating IAB-donors. After mobile IAB-MT handover, the F1- and non-F1 traffic is migrated from the mobile IAB-MT’s source backhaul path to the mobile IAB-MT’s target backhaul path. This traffic migration is initiated by the F1-terminating IAB-donor using the legacy XnAP Transport Migration Management procedure. The mobile IAB-node forwards information on the RRC-terminating IAB-donor to the F1-terminating IAB-donor.
Multiple mobile IAB-MT migration procedures can be conducted in a sequence. During such a sequence, the F1-terminating IAB-donor may remain the same.
To mitigate PCI collisions between mobile-IAB cells and the stationary network, legacy mechanisms can be used such as PCI space partitioning or PCI reconfiguration. Further, PCI confusion can be detected using existing mechanisms (e.g., via measurement reports). To mitigate RACH configuration collision between mobile-IAB cells and cells of the stationary network, legacy mechanism can be used, e.g., exchange of cell RACH configurations between IAB-donors via Xn. Further, a mobile-IAB-cell identifier is included in the served cell information exchanged between IAB-donors.

While the mobile IAB-node moves across the RAN area, the TAC and RANAC broadcasted by the mobile IAB-DU can be reconfigured via OAM. These TAC/ RANAC values do not need to be the same as those of the mobile IAB-MT’s cell.

2.1.3
Inter-donor mobile IAB-DU migration
The mobile IAB-DU migration procedure allows changing the F1-terminating IAB-donor of the mobile IAB-node. The mobile IAB-DU migration procedure can be conducted independently of the mobile IAB-MT migration procedure. During the mobile IAB-DU migration procedure, the mobile IAB-node concurrently supports two logical mobile IAB-DUs, referred to as source and target logical mobile IAB-DUs, which connect to the respective source and target F1-terminating IAB-donors. During this procedure, the UEs, which are initially connected to the source logical mobile IAB-DU/IAB-donor, are handed over to the target logical IAB-DU/IAB-donor. 
To assist the source F1-terminating IAB-donor with handover of UEs, the source logical mobile IAB-DU can provide information about the cells activated by the target F1-terminating IAB-donor, and potentially with a mapping of these cells to cells activated on the source mobile IAB-DU. 

During DU migration, the source or the target F1-terminating IAB-donor may be the same or different than the RRC-terminating IAB-donor. In case the target F1-terminating IAB-donor is different from the RRC-terminating IAB-donor, it may use the legacy XnAP Transport Migration Management procedure toward the RRC-terminating IAB-donor to offload its F1-traffic to the mobile IAB-MT’s backhaul for UEs handed over. Equivalently, in case the source F1-terminating IAB-donor is different from the RRC-terminating IAB-donor, it may use the legacy XnAP Transport Migration Management procedure toward the RRC-terminating IAB-donor to request release of F1-traffic from the mobile IAB-MT’s backhaul for UEs handed over. 

During concurrent operation of two logical mobile IAB-DUs, the BAP sublayer may obtain mapping configurations from both F1-terminating IAB-donors. For an F1 packet, the mobile IAB-node selects a mapping configuration associated with the F1 packet’s logical mobile IAB-DU. For non-F1 packets, the mobile IAB-node can select between configurations received from both IAB-donors based on implementation. 
The mobile IAB-DU migration procedure may be triggered by the mobile IAB-node’s OAM or by the source F1-terminating IAB-donor. The entity triggering the mobile IAB-DU migration also provides the information of the target F1-terminaing IAB-donor. During the target logical mIAB-DU’s F1 Setup procedure, the NCI of the target logical mIAB-DU’s served cell may be reconfigured by the F1-terminating IAB-donor-CU as described for network integration above.
2.1.4
Mobile-IAB-specific authorization

The mobile IAB-specific authorization procedure was defined jointly with SA2.

The core network supports a separate authorization procedure for mobile IAB-nodes. The mobile IAB-MT includes its intention to operate as mobile IAB-node in the RRCSetupComplete message. Based on this indictor, the RRC-terminating IAB-donor selects a mobile-IAB-specific AMF and forwards the mobile-IAB-specific indicator to the AMF, which then indicates the mobile-IAB authorization status to the RRC-terminating IAB-donor. The mobile-IAB authorization status may be “authorized” or “not authorized”, and it may be changed by the AMF over time. 
In case the mobile IAB-node is authorized for mobile-IAB operation, the RRC-terminating IAB-donor establishes the backhaul for the mobile IAB-MT, and the mobile IAB-DU connects to the F1-terminating IAB-donor. These steps follow the mobile IAB network integration procedure above. 

In case the mobile IAB-node is not authorized for mobile-IAB operation, the RRC-terminating IAB-donor omits the establishment of the backhaul for the mobile IAB-MT, and F1 is not established either. 

In case the mobile IAB-node’s authorization status is changed from “authorized” to “not authorized”, the F1-terminating IAB-donor performs an orderly release of F1 (including handover of UEs to other cells). After that, the RRC-terminating IAB-donor releases the mobile IAB-MT’s backhaul, and subsequently informs the AMF about the completion of all steps for mobile IAB-node deauthorization.
The AMF also sends information on the mobile IAB’s authorization status to the mobile IAB-MT via NAS. 

2.1.5
Mobile-IAB-aware UE location update 
These enhancements were defined jointly with SA2.

To allow the AMF to identify the location of a UE connected to a mobile IAB-node, the mobile IAB-MT’s ULI is included in the UE’s ULI update in the AMF. In case RRC-terminating and F1-terminating IAB-donors are different, the mobile IAB-MT’s ULI information is passed from the RRC-terminating IAB-donor to the F1-terminating IAB-donor.
2.1.6
UE positioning using a mobile TRP hosted by a mobile IAB-node 
These enhancements were defined jointly with SA2.

Mobile IAB supports UE positioning with a mobile TRP, which belongs to a mobile IAB-DU. The LMF can request information on mobile TRPs from the IAB-donor via NRPPa. This information includes the location of the mobile TRPs. The location of a mobility TRP is further included in UE positioning reports to the LMF.

2.2 
Enhancements for Rel-18 UEs onboard of a vehicle hosting a mobile IAB-node
2.2.1
RACH-less handover

During mobile-IAB-DU migration, the UE can perform RACH-less handover between source and target logical mobile IAB-DU. For RACH-less handover, the timing advance at the target and the source cells is assumed to be the same. The indication for RACH-less handover and the beam to be used at the target cell is provided to the UE in the handover command. At the target cell, UL grant can be configured or dynamically allocated. 
2.2.2
Inter-frequency cell-reselection prioritization of mobile IAB cells

Rel-18 UEs can identify a mobile-IAB cell based on the mobile-IAB cell indicator broadcast by this cell in SIB1. A UE that is onboard of a vehicle may further prioritize mobile-IAB cells for inter-frequency cell-reselection. For this purpose, the network can provide assistance information in SIB4 on frequencies and PCI values used by mobile-IAB cells. It is up to implementation how the UE identifies whether it is onboard of a vehicle.
2.3
 RF and RRM requirements

RAN4 objectives as captured in [1] aim at studying impacts on RF and RRM requirements, and to conduct co-existence study to assess the impact of moving cells. Based on the study outcome, RAN4 was expected to specify RF and RRM requirements and mechanisms for the mIAB-node to enable co-existence, if needed as well as specify RRM requirements for the mIAB-node to enable IAB-node mobility, if needed. For both RF and RRM requirements, RAN4 has agreed to add a new section in TS 38.174 to capture mobile-IAB nodes new requirements. 
From RF perspective, RAN4 has conducted adjacent channel co-existence study, taking into consideration the mobility of the mobile-IAB nodes and has concluded that legacy ACLR/ACS requirements from Rel-16 IAB nodes can be reused for mobile IAB nodes. Additionally, to account for the possible close proximity of mobile-IAB-MTs within the network, RAN4 agreed to specify the mobile-IAB-MT output power equal to the legacy Local-area IAB output power and to employ a UE-like dynamic range for the mobile-IAB-MT nodes. 
From RRM perspective, RRM requirements for mobile-IAB-MT have been agreed in RAN4 and added to TS 38.174 as highlighted in [2]. Generally, mobile-IAB-MT has been perceived from RRM point of view similar to a legacy UE interacting within the network. Accordingly, UE RRM requirements, such as signalling characteristics and general measurement requirements have been reused for mobile-IAB-MT. 
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