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1. Introduction 
Integrated Access and Backhaul (IAB) for NR WI RP-182882 [1] was approved in RAN#82 meeting. The RAN2-led work item includes:
· Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 

· Routing function on IAB-node to support forwarding across the multi-hop topology based on routing identifier. 

· Hop-by-hop propagation of signalling to support low latency scheduling (e.g. TR 38.874 clause 8.6), BH RLF handling (e.g. TR 38.874 clause 9.7.14-15) and resource coordination across the multi-hop topology (e.g. TR 38.874 clause 7.3.3). 

· UE-bearer to BH RLC-channel mapping and mapping between ingress and egress BH RLC channels functions for support of one-to-one and many-to-one bearer mapping.

· Specification of enhancements to L2 wireless transport [RAN2-led, RAN3]:

· Specification of an adaptation layer above RLC layer. The adaptation layer supports routing across the wireless backhaul and IP as next protocol layer. 

· Extension of LCID space and potentially LCG space to support one-to-one mapping of UE bearers to BH RLC channels. The extension of LCID space and LCG space is applicable only to IAB-nodes.

· Specification of a flow control mechanism (for DL and, if necessary, for UL) to handle congestion. 

· Specification of mechanisms to enable lossless delivery in hop-by-hop ARQ.
· Specification of signalling for L2 transport and resource management [RAN2-led, RAN3, RAN1]:

· 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. 

· Specification of BH RLF handling (e.g. downstream BH RLF notification).
In this contribution, we address IAB resource coordination and scheduling related issues and propose the way forward for further discussion.
2. Discussion

2.1 Resource coordination for in-band operation
According to TR38.874 [2] section 7.3.3, semi-static should be supported for resource coordination between IAB nodes. Therefore, the configured scheduling resources or pre-allocated resources should be considered especially in remote node uplink scheduling in order to fulfil for example end-to-end delay requirement for the uplink traffic with wireless backhaul link. A set of radio resources will be reserved in advance. Both distributed and centralized coordination mechanisms should be supported and corresponding configuration and activation signalling should be specified accordingly. It should note that the above discussion applies to in-band IAB nodes only. For out-band IAB nodes, it is up to implementation on how to allocate the radio resources.
Multi-hop should be supported in IAB. The admission control will be performed by IAB-CU and for resource allocation, from RAN1 agreement that downlink IAB transmissions should be scheduled by the IAB node itself, it is natural to support a hierarchical resource allocation scheme i.e. the IAB node will allocate resources which are granted by its parent IAB node in a distributed manner or a central node e.g. IAB-donor DU in a centralized manner to its child IAB nodes. What we want to clarify is that the resource allocation and resource usage are different procedures. In resource allocation, both the centralized and distributed manner should be supported. In a centralized manner, it will be always the central node e.g. IAB-donor DU to allocate a reserved set of resources to each IAB node whereas in a distributed manner, it will be the parent IAB node to allocate a reserved set of resources to its child IAB node. But on how to activate or use the corresponding radio resource for data transmission, each IAB node will make resource usage decisions of backhaul and access links on its own.
Proposal 1: Configured grant or pre-allocated resources allocation schemes should be specified for remote node in IAB, especially for uplink traffic scheduling. And both distributed and centralized coordination mechanisms should be specified.
Proposal 2: The IAB node will be allocated resources granted by its parent node or a central node. IAB node may use/activate resources independently from the allocated resources of the parent node allocation.
2.2 Radio aware scheduling
For an end relay node, it may have several candidate routes to/from an IAB donor node. And the active route may change from one to another because of the change of e.g.
· Link quality
· Node load

· QoS requirement 

As a result, the resource allocation should be adjusted according to such route changes.
According to TR38.874 Section 8.2.4.3, IAB scheduling should be based on certain assistance information and IAB hop numbers should be one of them. The number of hops could be broadcasted in system information or carried in a dedicated signalling. 
Proposal 3: Hop numbers should be included as one of the criteria to support efficient scheduling and both broadcast and dedicated signalling should be specified. 
As indicated in 38.874, those assistance information e.g. the hop number, number of UEs, throughput, congestion etc. may be forwarded from child to parent or parent to child to support the scheduling. It can be envisaged that if all of the assistance information need to be supported, it will impose heavy burden on feedback signalling and sometimes even deteriorate the congestion level of the network. Therefore it is proposed a unified scheduling scheme as well as route selection scheme should be defined. The mechanism to calculate e.g. the cost of each route by considering multiple factors should be investigated and the signalling to notify the cost value can be left for further study. But it should be confirmed that cost factor should not be included in adaption layer header.

Proposal 4: A unified scheduling scheme as well as route selection scheme by considering multiple assistance information should be defined. A cost factor which considers multiple assistance information should be introduced.
3. Conclusion
We propose RAN2 to discuss and agree on following proposals:
Proposal 1: Configured grant or pre-allocated resources allocation schemes should be specified for remote node in IAB, especially for uplink traffic scheduling. And both distributed and centralized coordination mechanisms should be specified.

Proposal 2: The IAB node will be allocated resources granted by its parent node or a central node. IAB node may use/activate resources independently from the allocated resources of the parent node allocation.
Proposal 3: Hop numbers should be included as one of the criteria to support efficient scheduling and both broadcast and dedicated signalling should be specified. 

Proposal 4: A unified scheduling scheme as well as route selection scheme by considering multiple assistance information should be defined. A cost factor which considers multiple assistance information should be introduced.
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