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Introduction
As part of the Study Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to identify and evaluate potential solutions to meet various requirements and aspects associated with the efficient operation of integrated access and wireless backhaul for NR [1]. For L2-based relaying, it has been agreed to study an adaptation layer placed either above the RLC or above the MAC [2]. For architecture 1a, this adaptation layer should provide the following functions as identified in 38.874:
· Identification of the UE-bearer for the PDU,
· Routing across the wireless backhaul topology,
· QoS-enforcement by the scheduler on DL and UL on the wireless backhaul link,
· Mapping of UE user-plane PDUs to backhaul RLC channels,
· Others.
In this contribution we propose a scheduling metric to be included in the adaptation layer for QoS-enforcement between schedulers in an IAB network. We also discuss expansion of the bearer ID space to at least hundreds of bearers to not indirectly limit the number of hops in the IAB-network.
QoS and Scheduling Considerations for Adaptation Layer 
Consider a multi-hop IAB relay architecture, where a UE accesses a serving IAB node, which then connects via IAB links to other IAB nodes to reach the IAB donor. This architecture is demonstrated in Figure 1 [2].


Figure 1: Example SA IAB architecture
Scheduling Metric for QoS Enforcement
Data generated at a UE in Figure 1 must propagate through the network in a timely manner, subject to QoS of radio bearer established by the CU. For architecture 1a, the adaption layer is to provide QoS-enforcement by the scheduler on DL and UL on the wireless backhaul link [2]. In a multi-hop IAB-network, there is a scheduler in the DU for each IAB-node. 
Observation 1: Successful propagation of UE UP data relies on multiple scheduler decisions.
All UE UP data arriving at the MT of an IAB-node must leave the IAB-node from the DU. To balance the transmission of data and optimize the scheduling, the parent IAB-node should have information beyond buffer status to prioritize bearers, subject to other QoS constraints. This concept has been used in 3GPP prior for CoMP in the X2-AP specification [3]. A signed integer is exchanged to indicate the cost or benefit of CoMP hypotheses. Such a concept can be used to inform parent IAB-nodes of bearer status downstream.
Additionally, the scheduling of data for the DL IAB transmission (backhaul link to child node or access link) resides at the IAB-donor or IAB-node, while scheduling of data for the UL IAB transmission (backhaul link to parent node) is scheduled by the parent IAB-node. If a certain UE or downstream IAB-node is aggressively scheduled in the UL by the IAB-node, the parent-IAB node can be notified to provide load balancing. Due to the half-duplex constraint, the IAB-nodes must transmit the UL and DL simultaneously. To optimize the radio-resources, it was agreed in RAN1-93 to study [4]:
· Distributed or centralized coordination mechanisms
· Resource granularity of the required signalling (e.g. TDD configuration pattern)
· Exchange of L1 and/or L3 measurements between IAB nodes
· Exchange of topology related information (e.g. hop order) impacting RAN1 study
· Resource (frequency, time in terms of slot/slot format, etc.) coordination which is faster than semi-static coordination

A benefit metric exchange by the adaptation layer between IAB-nodes would permit such optimizations.
Proposal 1: The adaptation layer should support a benefit metric to communicate weighting of bearers between schedulers of different IAB-nodes.
Bearer ID Resolution
To make UE or per-UE-bearer scheduling decisions and QoS enforcement, the IAB-node should be able to resolve the bearers via the adaptation layer. The current LCID space allows for 32 radio bearers. Due to the multi-hop, tree-like nature of IAB, significantly more radio bearers are needed to allow for per-UE-bearer addressing in the adaptation layer. Consider an IAB-node in Figure 1; the total number of radio bearers, as an example, needed for per-UE-bearer resolution is

The SI makes no preclusion on number of hops in an IAB-network. Each IAB-node, acting as a DU in a dense urban environment, may have dozens of active users connected. To allow such a design, the bearer ID space should accommodate hundreds, perhaps thousands, of bearers.
Observation 2: To reasonably allow for a several-hop IAB-network, the adaptation layer should accommodate up to hundreds of addressable bearers or UEs.
It has been proposed to consider the following ID options for PDUs in IAB [4]:
Identification of UE-bearer for the PDU, based on (options):
-	UE-bearer Id
-	UE-id + UE-specific bearer Id
UE-bearer Id and UE-Id are unique within IAB topology. The UE-specific bearer Id is unique for the UE-Id. UE-id and UE-specific bearer-Id together allow to uniquely identify a UE-bearer across the topology. 
Observation 3: Given that the proposed ID options are unique, all ID solutions permit per-UE-bearer scheduling decisions.
Conclusion
In this contribution, we explained the need for a scheduling metric to be included in the adaptation layer for QoS-enforcement between schedulers in an IAB network. We also discussed expansion of the bearer ID space to at least hundreds of bearers to not indirectly limit the number of hops in the IAB-network. The following observations and proposals were made:
Observation 1: Successful propagation of UE UP data relies on multiple scheduler decisions.
Proposal 1: The adaptation layer should support a benefit metric to communicate weighting of bearers between schedulers of different IAB-nodes.
Observation 2: To reasonably allow for a several-hop IAB-network, the adaptation layer should accommodate up to hundreds of addressable bearers UEs.
Observation 3: Given that the proposed ID options are unique, all ID solutions permit per-UE-bearer scheduling decisions.
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