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Introduction
[bookmark: _Ref178064866]As shown in the below box, one of the objectives in Rel-17 IAB is to enhance topology, routing and transport enhancements. This document discusses possible routing enhancement for Rel-17 IAB.
	Topology, routing and transport enhancements [RAN2-led, RAN3]:
· Specifications of enhancements to improve topology-wide fairness, multi-hop latency and congestion mitigation



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In IAB Rel-16, a BAP layer and BAP routing ID, which comprises a BAP address and a BAP path ID, are introduced to perform routing over multi-hop IAB networks. The BAP layer in an IAB node compares BAP routing ID of a packet with each entry in the routing table of the IAB node and if there is an entry matched to both BAP address and BAP path ID of the packet, this entry should be selected for routing of the packet. However, in case a BH (backhaul) RLF occurs on a BH link, the IAB node cannot select the entry matched to both BAP address and BAP path ID of the packet because the link corresponding to the BAP path ID is not available due to RLF and can determine the routing path only based on the BAP address of the packet, i.e., local re-routing is allowed only when BH RLF occurs. 
Observation 1. In Rel-16, local re-routing is allowed only when BH RLF occurs.

According to the current BAP specification, the IAB node should forward and buffer the packets until BH RLF occurs and it is up to implementation how to handle re-routing of this buffered packets after BH RLF. However, given the BH link, the amount of buffered packets would be considerable and we think that re-routing of many buffered packets only after BH RLF may cause another problem. For example, if lots of buffered packets are not re-routed and discarded after BH RLF, unnecessary packet loss cannot be avoided and this also causes re-ordering delay in the PDCP at the destination. After that, lots of retransmission for the discarded packets may be triggered by the upper layer, e.g., application. If lots of buffered packets are re-routed after BH RLF, QoS of the existing traffic flows may be impacted and not be satisfied due to lots of re-routed packets and this bad impact may be propagated to the cascading IAB node up to the destination IAB node. Thus, it would be good to allow local re-routing before BH RLF to reduce the number of buffered packets until BH RLF occurs. 
Observation 2. If the local re-routing is allowed only after a BH RLF, many packets may be buffered until BH RLF occurs and this may cause another problem.

As another point, as shown in the below figure, when the IAB node 1 receives a flow control feedback from the IAB node 3 to indicate a DL congestion problem toward the IAB node 4, even if the IAB node 1 has another route toward the IAB node 4, the IAB node 1 cannot forward the packet to the IAB node 2 because there is an entry matched to both BAP address and BAP path ID of the packet and no BH RLF on the link to the IAB node 3 occurs. In this condition, if the IAB node 1 holds all packets related to the flow control feedback until the congestion problem in the IAB node 3 is resolved, this may cause another congestion problem in the IAB node 1. But, if local re-routing is allowed before BH RLF occurs, the IAB node 1 not only reduce congestion problem in the IAB node 3 but also provide proper load balancing over the IAB network. 



Observation 3. If the local re-routing is allowed only after a BH RLF, the DL congestion problem in the child IAB node may not be properly handled and this may cause another DL congestion problem in the parent IAB node.

[bookmark: _GoBack]Lastly, one of main enhancement in IAB Rel-17 is to provide topological and path redundancy. Just supporting path/topological redundancy is not enough and RAN2 should also study and develop the proper way to use this redundancy. We think that local re-routing enhancement to allow more local re-routing before BH RLF occurs should be studied to use path/topological redundancy efficiently.  
Proposal 1. RAN2 confirm that the BAP routing is enhanced in Rel-17 to allow local re-routing before BH RLF occurs.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
Based on the above discussions, we present the following observations and proposals:
Observation 1. In Rel-16, local re-routing is allowed only when BH RLF occurs.
Observation 2. If the local re-routing is allowed only after a BH RLF, many packets may be buffered until BH RLF occurs and this may cause another problem.
Observation 3. If the local re-routing is allowed only after a BH RLF, the DL congestion problem in the child IAB node may not be properly handled and this may cause another DL congestion problem in the parent IAB node.
Proposal 1. RAN2 confirm that the BAP routing is enhanced in Rel-17 to allow local re-routing before BH RLF occurs.
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