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1	Introduction
In the NR IAB WI[[1]] the following objectives have been described:
· [bookmark: _Hlk530593150]Specification of signalling for L2 transport and resource management [RAN2-led, RAN3, RAN1]:
· [bookmark: _Hlk530558816][bookmark: _Hlk530558350]Specification of RRC and F1-AP procedures and messages for: the setup and release of IAB-nodes; configuration of adaptation layer at the IAB-nodes and IAB-donor DU; configuration of BH RLC channels, QoS information, routing tables, bearer-mappings; configuration of means for network synchronization; and configuration for sharing of time-domain resources among backhaul and access links (see physical layer specification). 
· Specification of an IP address allocation mechanism for the IAB-nodes [RAN3]. 
· Specification of enhancements to bearer context setup/release procedures to support flow QoS across multiple hops. 
· Specification of signalling 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).
· Specification of enhancement for uplink resource request procedure and related signalling to enable low latency uplink data scheduling. 
· [bookmark: _Hlk531256143]Specification of BH RLF handling (e.g. downstream BH RLF notification).

In this contribution we discuss support for radio-aware scheduling at IAB-nodes and IAB-donor.
2	Radio Aware Scheduling
[bookmark: _Hlk517183252]The 3GPP enables radio aware scheduling in UMTS, LTE and now NR by providing the signalling to support proprietary scheduling algorithms implemented by gNB vendors that are aware of the radio channel, data delivery status and QoS requirements of the radio bearer.  A common assumption for System Level Simulators (SLS) is to use a proportional fair scheduler as analysed and described in [4]]. 
In [2] it has been discussed how NR supports radio aware scheduling and the required configurations and feedbacks. The per-UE QoS parameters are delivered to the DU for QoS-aware radio scheduling. For radio aware scheduling DU receives channel quality feedbacks and fairness among the UEs are ensured by factoring the windowed average throughput of the UEs in the scheduling decision.
Further in [2], considerations for radio aware scheduling in a multi-hop IAB network have been discussed. It has been proposed that, UEs attached to an IAB network should obtain same fairness in QoS as UEs attached to a network without IAB nodes. In order to enable the above fairness criteria, IAB network should make available timely per flow statistics for all UE served on the access link or served by the child IAB nodes.
In this contribution, the requirements for signalling the user flow statistics and scheduling for fairness and QoS guarantees are further elaborated.
3	Signalling requirements for radio aware scheduling and enforcement of fairness
When UE-bearers are aggregated to backhaul RLC channels using N-to-1 mapping, fairness can be delivered in the granularity of the RLC channels. To achieve this, an IAB-node scheduler may use the number of UE bearers aggregated into an RLC channel to bias the resource allocations. For uplink traffic, the IAB node may need to send the following information:
1.	The number of UE bearers with data pending mapped to the RLC channel; this includes the bearers of UEs directly connected to the IAB node and UEs connected to the descendant IAB nodes 
2.	The number of UEs in RRC connected state; this includes the bearers of UEs directly connected to the IAB node and UEs connected to the descendant IAB nodes.
The number of UEs or UE bearers mapped to an RLC channel can be determined from the UE ID and/or the UE bearer ID. The UE ID or the UE bearer ID is derived from the GTP-U header at the IAB-donor and the serving IAB-node. The Adaptation layer header contains the UE ID and/or the UE bearer ID.
Proposal 1: The adaptation layer header contains an identifier of the UE and/or the identifier of the UE bearer. The adaptation layer determines the number of UEs and/or the number of UE bearers aggregated in an RLC channel based on the adaptation layer header and make the number of UEs and/or the number of UE bearers aggregated in RLC channels (for N:1 mapping) available to the scheduler at the MAC layer.
The Adaptation layer can compute the windowed average throughput for a UE bearer based on identification of the UE bearer traffic from the Adaptation layer header.
Proposal 2: The adaptation layer should make the UE bearer window throughput per current link available to the scheduler at the MAC layer.
When one-to-one mapping is used between UE bearer and RLC channels on the backhaul, it is possible to use the per-UE bearer statistics and QoS configuration parameters for QoS differentiation and fairness among the UE bearers. One well-studied approach for multi-hop networks is backpressure scheduling [3].  For backpressure scheduling, an IAB node uses the ‘backpressure metric. The backpressure metric is computed based on the difference of the queue depth of a UE-bearer between the source and the destination of the link and the instantaneous expected rate of the link. the instantaneous expected rate is computed from the CQI feedback provided by the UE and child IAB nodes MT.
Proposal 3: The UE congestion at the next hop due to unscheduled packets should be made available to the parent node for the downlink UE-bearers.
The constraints on duplexing of transmissions at an IAB node and the constraints on TDM among the parent BH link, child BH links and the access link of an IAB node impacts the concurrency in schedulability of the different links in an IAB network. This in turn affects the QoS performance of UE bearers and fairness characteristics among the UE bearers. Thus, the scheduler at an IAB node need to take into account the scheduling priorities of the UE bearers being served by its adjacent IAB nodes (i.e. parent and child IAB nodes) to determine the schedulability of its access and child BH links. An IAB node may forward the backpressure metrics of the UE-bearers on its access link and child BH links to its parent IAB node.
Proposal 4: The relative benefit/penalty for scheduling a UE bearer should be available to the adjacent hop to aid computation of the relative RLC channel priority.
4	Conclusions
In this contribution the signalling requirements to enable radio aware scheduling in an IAB network are discussed.  
The following are proposed:
Proposal 1: The adaptation layer header contains an identifier of the UE and/or the identifier of the UE bearer. The adaptation layer determines the number of UEs and/or the number of UE bearers aggregated in an RLC channel based on the adaptation layer header and make the number of UEs and/or the number of UE bearers aggregated in RLC channels (for N:1 mapping) available to the scheduler at the MAC layer. 
Proposal 2: The adaptation layer should make the UE bearer window throughput per current link available to the scheduler at the MAC layer.
Proposal 3: The UE congestion at the next hop due to unscheduled packets should be made available to the parent node for the downlink UE-bearers.
Proposal 4: The relative benefit/penalty for scheduling a UE bearer should be available to the adjacent hop to aid computation of the relative RLC channel priority.
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