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1 Introduction

In the IAB WID, there is an objective to enable aspects of radio-aware scheduling on IAB-nodes and IAB-donor DUs (e.g. as discussed in TR 38.874 clauses 8.2.4.2-3). In subclause 8.2.4.2, a scenario is illustrated in a Figure as below, wherein a potential issue is that the donor DU or the IAB nodes in the path of a UE bearer may not know how many hops the UE bearer need to traverse and which UE bearers are within a backhaul RLC channel and may have problems for scheduling.
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Figure 1: IAB network with 3 hops and 12 UEs
In this contribution, we discuss the issue regarding QoS Management and Configuration of IAB Node.
2 Discussion
In order to support the QoS requirements of a UE bearer or a QoS flow (such as latency, reliability, and priority as defined in 23.501), the number of hops the UE bearer or the QoS flow traverses, or the number of UE bearers mapped to a backhaul RLC channel should be taken into account. A question is which node should take the responsibility to enforce the QoS and fairness, i.e., donor CU, donor DU or IAB nodes.
In legacy CU-DU RAN architecture, when setting up a UE bearer, the CU should indicate the QoS requirements of the UE bearers to the serving DU and the DU should establishes an RLC bearer for each UE bearer according to the QoS requirements. To support multiple hops in the IAB network, this same procedure can be generally reused. When configuring routing for the UE bearer, the CU should have sufficient information about how many hops would this UE bearer travers, and which donor and IAB nodes are on the path. Therefore, in order to establish the RLC channel for a UE bearer at the access IAB node, the CU can also indicate a set of QoS requirements to the DU. However, considering the number of hops along the path for this UE bearer, the QoS requirements indicated to the access IAB node may not need to be exactly the end-to-edge QoS requirement of the UE bearer, but be modified related QoS requirement derived by the CU according to some logic (e.g. number of hops traversed by the UE bearer, etc.)

Taking the delay requirement as an example, in order to support a UE bearer PDB of 100ms, the CU may indicate to the access IAB node (say IAB node 3) to establish an RLC channel with 20ms PDB requirement, and indicate to the donor DU and other IAB nodes along the path to establish BH RLC channels, such that the combined PDB of these BH RLC channels and the access RLC channel, along the path of this UE bearer is 100ms. This example in  illustrated in Figure.2.
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Figure 2 Support of QoS over multiple hops
Those same BH RLC channels can also be used to support other UE bearers which may be have different QoS requirements, different numbers of hops and different paths, as long as the end-to-end requirement can be met. The configuration of the path for a UE bearer and the configuration of the QoS requirement to be supported by the backhaul/access RLC channels are totally under the control of the CU. From donor DU and IAB nodes’ perspective, all the UE bearers encapsulated in a BH RLC channel can be treated in the same manner as long as the QoS requirement for this RLC channel can be met. The donor DU and IAB nodes don’t even need to know the number of hops for a specific UE bearer mapped to a BH RLC channel, nor the number of UE bearers in a BH RLC channel.

Observation 1 The number of hops for a UE bearer and the number of UE bearers within a BH RLC channel can be agnostic to the Donor DU and IAB nodes, and DUs in the IAB networks only need to schedule packets based on the QoS requirement indicated by the donor CU, similar to existing CU/DU RAN Architecture.

Proposal 1 It is up to the donor CU to configure the QoS requirement to be supported by each BH RLC channel and make sure that the end-to-end QoS requirement for a UE bearer can be supported by the BH/Access RLC channels along the path of this UE bearer.

This mechanism requires the donor CU to instruct the DU to establish a BH RLC channel with a specific QoS requirement, such as latency, reliability and so on. Some enhancements on F1AP is needed to support this kind of signaling.

Proposal 2 Some enhancements on F1-AP is needed to establish a backhaul logical channel for the IAB DU part, and to configure QoS requirements supported by the backhaul logical channel.
3 Conclusion
This paper mainly discusses the issue regarding QoS Management and Configuration of IAB Node and we propose:
Observation 2 The number of hops for a UE bearer and the number of UE bearers within a BH RLC channel can be agnostic to the Donor DU and IAB nodes, and DUs in the IAB networks only need to schedule packets based on the QoS requirement indicated by the donor CU, similar to existing CU/DU RAN Architecture.

Proposal 3 It is up to the donor CU to configure the QoS requirement to be supported by each BH RLC channel and make sure that the end-to-end QoS requirement for a UE bearer can be supported by the BH/Access RLC channels along the path of this UE bearer.
Proposal 4 Some enhancements on F1-AP is needed to establish a backhaul logical channel for the IAB DU part, and to configure QoS requirements supported by the backhaul logical channel.
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