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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 (reproduced in Figure 1 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 needs to traverse, and which UE bearers are mapped within the same backhaul RLC channel, and may have impacts for scheduling.
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Figure 1: IAB network with 3 hops and 12 UEs
In this contribution, we discuss the issue of QoS and fairness enforcement in IAB networks.
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 traverse, 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 is 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. 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. There may be a concern that the scheduler may not be able to schedule in a fair manner across BH RLC channels (or BH links) and access RLC channels (or access link), since different BH RLC channels may be serving different numbers of UE bearers. It should be noted that different BH RLC channels should be configured with different maximum guaranteed bit rate values if they are serving GBR flows requiring different bit rates, and the scheduler would schedule different logical channels regardless of BH or access according to their configured guaranteed bit rates and other parameters (e.g. maximum bit rate). In the end, how to enforce fairness would totally fall within the responsibility of donor CU. The only problem could be that the value range may need to be extended as now a BH RLC channel may need to support a much higher bit rate than a normal access RLC channel specified in Rel-15, however this should be decided by RAN3. RAN3 should also discuss whether the existing F1AP signaling can be reused for establishing a BH RLC channel, or a new message is needed given that BH RLC channel is not linked to a specific DRB.

Proposal 2: The donor CU may configure different BH RLC channels with different parameters such as guaranteed bit rates and maximum bit rates to enforce fairness in scheduling.

Proposal 3: RAN3 can further discuss whether existing or new F1AP messages can be used to establish a backhaul logical channel for the IAB DU part, and whether the value range of the QoS parameters need to be extended considering a BH RLC channel may serve a number of UE bearers.
3
Conclusions
In this contribution we discussed the enforcement of QoS and fairness in IAB networks and the following proposals are made:
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. 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.
Proposal 2: The donor CU may configure different BH RLC channels with different parameters such as guaranteed bit rates and maximum bit rates to enforce fairness in scheduling.
Proposal 3: RAN3 can further discuss whether existing or new F1AP messages can be used to establish a backhaul logical channel for the IAB DU part, and whether the value range of the QoS parameters need to be extended considering a BH RLC channel may serve a number of UE bearers.
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