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Introduction
As part of the Study Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to identify and evaluate potential solutions to meet various requirements and aspects associated with the efficient operation of integrated access and wireless backhaul for NR [1]. In this contribution we discuss the procedure and signalling related to executing route changes based on intra-gNB handover of an IAB node in a multi-hop IAB network. 
IAB Route Changes
For densely deployed mmWave NR systems, the area covered by an NR node can be quite small. When IAB is deployed with sparse fibre availability in such an environment, multiple IAB hops are needed to reach the IAB donor node. This means that for each UE bearer, a route through the multi-hop network needs to be determined. Moreover, when channel or network conditions change dynamically, this route through the multi-hop IAB network also needs to change. 
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Figure 1: Example IAB Network
In an IAB network, route changes may be performed using inter-DU, intra-gNB handover procedures for the MT-part of IAB nodes. Figure 1 shows an example IAB network, where at each relay hop the MT-part of the IAB node is associated with the DU-part of another IAB node to form the relay link. From a radio connectivity perspective, the MT acts as a regular UE, performing RRM measurement and reporting to its serving DU. Based on RRM measurements, the network may handover the MT from the DU of one IAB node to the DU of another IAB node. For example, the MT of IAB Node 4 could be handed over from the DU of IAB node 2 to the DU of IAB Node 3 using a handover procedure. This would constitute a route change. Alternatively, such a handover could also be triggered by a route change decision made by a central route management entity such as a topology manager residing at the donor CU-CP. 
Observation 1: Route changes in an IAB network can be executed by performing an intra-gNB handover of the MT-part of an IAB node from the DU-part of one IAB node to the DU-part of another IAB node. 
In the following text we examine the procedure and signaling to execute a route change in a multi-hop IAB network using currently specified NR handover procedure. For reference the example IAB network described above is used. Figure 2 below shows the message sequence between different network nodes to execute a route change based on intra-gNB handover of MT-part of IAB node in an IAB network. 
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Figure 2: Message Sequence for Route Change Based on Intra-gNB Handover of IAB Node



	
Message Sequence to Execute Route Change via Inter-DU, Intra-gNB Handover Procedure:
1. RRM measurement reporting from MT to Source IAB-DU, and from Source IAB-DU to CU-CP
2. Handover decision by CU-CP, and Handover Request and Acknowledge to/from Target IAB-DU.
3. Handover Trigger from CU-CP to MT
4. MT detaches from Source IAB DU and synchronizes to Target IAB DU
5. Source DU sends F1-U DL DELIVERY STATUS PDU to donor CU-UP
6. Handover Complete and data forwarding from CU-UP to Target IAB DU
7. Route Update message (from CU) to all affected IAB nodes. 
It can be observed that using currently specified handover procedure to execute route changes in an IAB network would require a significant amount of signaling back and forth from the source and target IAB nodes to the donor CU. All of this signaling would have to traverse through the multi-hop relay network. This would significantly increase the latency of completing the handover procedure and executing a route change. Consequently, using handover-based procedures to execute route changes in an IAB network is not desirable. More efficient procedures to execute route changes should be studied that do not involve significant L3-based signaling back and forth to the donor CU. A potential solution using a L2-based multi-connectivity approach to execute route changes with better latency than L3-based solutions is discussed in [3].
Observation 2:  In a multi-hop IAB network scenario, handover related signaling would have to traverse back and forth through multiple hops between the source/target IAB nodes and the donor CU. This signaling is subject to additional latency and congestion through the multi-hop network potentially causing significant delays in executing the handover procedure.
Observation 3: Using handover-based procedures to execute route changes in an IAB network is not desirable. Consequently, more efficient L2-based approaches to execute route changes should be studied. 
Proposal 1: The observations made in this document should be captured in the draft IAB SI report TR 38.874 per the text proposal provided in Appendix A. 

Conclusion
In this contribution, we discuss issues related to establishment of RLC channels between the MT part of an IAB node to the DU part of a peer IAB node during and after IAB node integration procedure. The following observations and proposals were made:
Observation 1: Route changes in an IAB network can be executed by performing an intra-gNB handover of the MT-part of an IAB node from the DU-part of one IAB node to the DU-part of another IAB node. 
Observation 2:  In a multi-hop IAB network scenario, handover related signaling would have to traverse back and forth through multiple hops between the source/target IAB nodes and the donor CU. This signaling is subject to additional latency and congestion through the multi-hop network potentially causing significant delays in executing the handover procedure.
Observation 3: Using handover-based procedures to execute route changes in an IAB network is not desirable. Consequently, more efficient L2-based approaches to execute route changes should be studied. 
Proposal 1: The observations made in this document should be captured in the draft IAB SI report TR 38.874 per the text proposal provided in Appendix A. 
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Appendix A – Text Proposal for 38.874
********* Start of Change **********
[bookmark: _Toc520296476]8.3.2	CP signaling protocols
Signaling between the MT on an IAB-node and the CU-CP on the IAB-donor uses RRC protocol.
Signaling between DU on an IAB-node and the CU-CP on the IAB-donor uses F1-AP protocol.
IAB specific enhancements to RRC and F1-AP are not precluded
8.3.2.1 Procedure and signaling to execute route changes
Route changes in an IAB network can be executed by performing an intra-gNB handover of the MT-part of an IAB node from the DU-part of one IAB node to the DU-part of another IAB node. In a multi-hop IAB network, handover related signaling would have to traverse back and forth through multiple hops between the source/target IAB nodes and the donor CU. Such signaling is subject to additional latency and congestion through the multi-hop network potentially causing significant delays in executing the handover procedure. Hence, using handover-based procedures to execute route changes in an IAB network is not desirable. Consequently, more efficient L2-based approaches to execute route changes should be studied.

********* End of Change **********
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