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1. Introduction 
Integrated Access and Backhaul (IAB) for NR was discussed in RAN1#93 meeting and consensus on resource allocation as follows has been reached [1].

Agreements:

· Downlink IAB transmissions (transmissions from an IAB node to child IAB nodes and UEs directly under the IAB node) should be scheduled by the IAB node itself.

· Uplink IAB transmission (transmissions from an IAB node to its parent node) should be scheduled by the parent node.

· Semi-static (on the timescale of RRC signalling) should be supported for resource (frequency, time in terms of slot/slot format, etc.) coordination between IAB nodes. 

· The following aspects should be further studied:

· 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  
In this contribution, we further discuss resource allocation in IAB from RAN2 point of view and take multiple hops and topology adaptation into consideration.
2. Discussion

A downstream remote node will behave like a normal UE to access to its upstream remote node. This means that in order to transmit uplink traffic remote node must engage in a conventional procedure of RACH – SR – BSR – UL grant received if it is without any pre-allocated resources. Considering that a remote node will need to aggregate traffic from the UEs it serves within its coverage and some of them may have strict QoS requirements, the conventional procedure to apply UL grant will be too lengthy for a backhaul link. The situation will be more acute in the case of multiple hops between the remote node and IAB donor node.  
From the latest RAN1 agreement, 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. The detailed signalling and procedure can be left for further study.
Multi-hop should be supported in IAB study. From latest 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 or a central node to its child IAB nodes. Each IAB node will make resource allocation decisions of backhaul and access links on its own.      
Observation 1: The conventional UL grant allocation procedure is lengthy for backhaul links and the situation will become even more acute when there are multiple hops between the remote node and IAB donor node.

Proposal 1: Configured scheduling or pre-allocated resources allocation schemes should be studied for remote node in IAB, especially for uplink traffic scheduling.
Proposal 2: The IAB node will allocate resources which could be granted by its parent node or a central node to its child IAB nodes. IAB node may allocate resources independently of parent node allocation.
The resource allocation can be implemented via a centralized or a distributed manner.
· Centralized manner: there will be a central entity e.g. donor node to decide the resource allocation and the resource allocation decision will be forwarded hop by hop until it reaches the end remote node.

· Benefit: more controllable resource allocation on each remote node, higher resource allocation efficiency
· Disadvantage: redundant signalling, single node failure 
· Distributed manner: The resource allocation can be determined by the upstream remote node.
· Benefit: less signalling cost, flexible resource allocation according to node load
· Disadvantage: may have lower resource utilization rate
It is foreseen that both of these two schemes have benefits and disadvantages as listed above.
Observation 2: Both the centralized and distributed schemes have benefits and disadvantages in resource allocation.

Proposal 3: Both the centralized and distributed resource allocation schemes should be studied in IAB. And the study should be discussed under different candidate architectures i.e. 1a, 1b 2a. 
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.
Observation 3: Active route may change from one to another because of a topology adaptation.

Proposal 4: The resource allocation should be adjusted in accordance with the route change because of a topology adaptation.
3. Conclusion
We have the observations as follows.

Observation 1: The conventional UL grant allocation procedure is lengthy for backhaul links and the situation will become even more acute when there are multiple hops between the remote node and IAB donor node.

Observation 2: Both the centralized and distributed schemes have benefits and disadvantages in resource allocation.
Observation 3: Active route may change from one to another because of a topology adaptation.
Therefore we propose RAN2 to discuss and agree on following proposals:
Proposal 1: Configured scheduling or pre-allocated resources allocation schemes should be studied for remote node in IAB, especially for uplink traffic scheduling.
Proposal 2: The IAB node will allocate resources which could be granted by its parent node or a central node to its child IAB nodes. IAB node may allocate resources independently of parent node allocation.
Proposal 3: Both the centralized and distributed resource allocation schemes should be studied in IAB. And the study should be discussed under different candidate architectures i.e. 1a, 1b 2a.
Proposal 4: The resource allocation should be adjusted in accordance with the route change because of a topology adaptation.
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