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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At RAN#86 meeting, a new WI “Enhancements to IAB for NR” was approved [1]. One of the objectives is to specify the enhancements on topology, routing and transport as following.
Topology, routing and transport enhancements [RAN2-led, RAN3]:‎
•	Specifications of enhancements to improve topology-wide fairness, multi-hop latency and congestion ‎mitigation ‎

In this contribution, we will discuss the scope and related aspects on the multi-hop performance, including QoS, latency and fairness.
Discussion
Topology-wide fairness
This issue has been discussed in R16 in SI phase. In an IAB network, the donor IAB can schedule the wireless backhaul link associated with ‎different RLC channels. It may also apply information regarding the number of ‎hops a packet needs to traverse, in addition to the QoS profile of the bearers, in ‎order to provide hop-agnostic performance. In TR ‎38.874 ‎[2], there are two options for applying fairness schemes:
· Option 1: The DU scheduler obtains information about the number of UE bearers ‎carried on each backhaul link. This enables the scheduler to apply fairness ‎schemes. For this, the scheduler has to be updated whenever the number of UE ‎bearers change on one of its backhaul RLC-channels. Alternatively, the scheduler ‎derives the number of UE bearers carried on the backhaul RLC-channel from ‎packet inspection;‎
· ‎Option 2: The DU scheduler obtains information about the number of ‎descendant IAB-nodes supported by each backhaul link. This allows enforcing ‎fairness schemes as long as the total traffic is balanced across IAB-nodes.‎
In R16, the donor CU is responsible for scheduling the downstream and upstream transmission. The donor CU already knows the topology information of whole IAB network, including the number of hop of the IAB node, the number of ‎descendant IAB-nodes, the number of RLC channels of the IAB node, the QoS profile of the bearers and so on. Based on this information, how to schedule the downstream and upstream transmission is left to donor CU implementation.
In R17, whether donor CU needs other more information to guarantee the fairness schemes can be discussed, e.g., BH link quality, the throughput of each RLC channel or UE bearers and so on. Furthermore, whether the IAB-node’s parent node needs more information to improve the scheduling performance can also be discussed, e.g., the information of this IAB-node’s descendant IAB-nodes.
[bookmark: _Ref19032198][bookmark: _Ref37338932][bookmark: _Ref40961997][bookmark: _Ref47103063]Proposal 1: ‎Which information needs to be provided to donor CU or parent IAB node‎ to assist the fairness scheduling can be further studied.

QoS and latency
In R16, the pre-emptive BSR has been specified to reduce the transmission latency. The pre-emptive BSR may be triggered if UL grant is provided to child IAB node or UE or if BSR is received from child IAB node or UE.‎
In R17, some enhancements can be discussed to further improve the ‎multi-hop QoS or reduce the latency. For example, the IAB-donor-CU can trigger an IAB node to re-select a cell or a path to reduce the number of hop.
[bookmark: _Ref47103068]Proposal 2: ‎The enhancements to improve the multi-hop QoS or reduce the latency can be further studied, including cell re-selection, path selection method and so on.

Congestion ‎mitigation
In R16, the hop-by-hop and end-to-end flow control mechanism has been specified in RAN2 and RAN3 to handling the congestion. The further enhancements on flow control mechanism can be discussed in R17.
In RAN3, only the downstream end-to-end flow control is specified in R16 and re-used the existing flow control mechanism via DDDS, i.e., the DDDS is sent from the access IAB node to the IAB-donor-CU-UP, or IAB-donor-CU. In R17, some further enhancements can be discussed, e.g., reporting additional information such as the BH link status to the IAB-donor-CU. Moreover, the F1-U or F1-C can be enhanced to send end-to-end flow control information from intermediate nodes to the IAB-donor-CU, so that the IAB-donor-CU can detect the BH link congestion immediately.
[bookmark: _Ref47103073]Proposal 3: ‎The enhancements on end-to-end‎ flow control mechanism can be further studied.

Routing enhancement
In R16, the routing mechanism is to determine the next hop BAP address based on the path ID and destination BAP address. If the IAB node cannot successfully forward the packet to the next hop IAB node due to BH RLF or congestion control, how to transfer these packets is left into implementation. The service continuity cannot be guaranteed.
In R17, it can be further enhancement to have more flexible and efficient routing mechanism, e.g., to support local re-routing due to BH RLF or congestion control. Moreover, the priority of path can be introduced to guarantee the QoS of the path which has the higher priority.
[bookmark: _Ref47103076]Proposal 4: ‎The enhancements on routing mechanism‎ can be further studied, including local re-routing, path priority and so on.

Conclusion
According to the above discussion, the proposals for the scope and related aspects on the topology, routing and transport enhancements are as follows:
Proposal 1: ‎Which information needs to be provided to donor CU or parent IAB node‎ to assist the fairness scheduling can be further studied.
Proposal 2: ‎The enhancements to improve the multi-hop QoS or reduce the latency can be further studied, including cell re-selection, path selection method and so on.
Proposal 3: ‎The enhancements on end-to-end‎ flow control mechanism can be further studied.
Proposal 4: ‎The enhancements on routing mechanism‎ can be further studied, including local re-routing, path priority and so on.

Reference
[1] [bookmark: _Ref46912493]RP-‎193251‎, New WID on Enhancements to Integrated Access and Backhaul.
[2] [bookmark: _Ref46933092]TR 38.874 V16.0.0‎, Study on Integrated Access and Backhaul‎.



2
R3-204735
