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1 Introduction
Regarding the ‘Integrated Access and Backhaul for NR’ study item [1]; it was agreed in last RAN3 meeting that spanning tree(ST) topology and directed acyclic graph(DAG) are considered in the study[2].

In this contribution, some considerations on BSR for uplink scheduling are discussed.
2 Pre-BSR for IAB node
IAB network supports multi-hop deployment. And basically, scheduling is executed hop-by-hop. For uplink transmission, the data coming from downstream IAB nodes or UEs may not be transmitted to upstream/parent node as soon as it arrives, since it will wait in a queue till previously buffered data is served. Thus, the data from UE to the donor node will suffer delay at each IAB node as waiting for the transmission of previously buffered data. This delay will increase along with the increase of hops.
Observation 1: Enhancement is need to minimize delay for data transmission especially for service 

with strict delay restriction.
If the upstream IAB node is aware of that a large volume of data will arrive at one IAB node in the near future, it may assign more UL resources for this IAB node. Then the volume of previously buffered data at MT part of IAB node will be smaller and the upcoming data can be served in time without suffering significant delay. 
A pre-BSR can be used to support the above mentioned mechanism, which means the MT part of IAB node will trigger BSR once it receives BSR from downstream IAB node or UE at DU part of this IAB node. After receiving Pre-BSR, the upstream node can assign more resources for buffered data or promote the priority for scheduling. Then the queuing delay caused by previously buffered data at IAB node is minimized and fast scheduling for both buffered data and upcoming data is enabled. 
Additionally, a threshold may be introduced to avoid the waste of resources. If the threshold is configured to one IAB node, Pre-BSR will be triggered if the buffer size of MT part of this IAB node exceeds this threshold or if the sum of the buffer size reported by downstream node and the buffer size of MT part of this IAB node exceeds this threshold.
Proposal 1 Pre-BSR reporting: MT part of IAB node may trigger BSR reporting when receiving BSR reporting from downstream IAB node.
Moreover, it was agreed in last RAN3 meeting [2] that IAB network supports DAG topology. With DAG topology, redundant backhaul links for one IAB node are available and one IAB node can be configured with multiple backhaul links. Pre-BSR reporting is also suitable for this topology, e.g. Pre BSR can be reported to multiple upstream nodes to enable fast scheduling. 

Since there are multiple upstream nodes, mechanism of BSR for dual connectivity (DC) and PDCP duplication for NR can be reused for Pre-BSR reporting when it is triggered at IAB node with multiple upstream links. For DC in NR, MN and SN holds their own MAC scheduler and UE reports BSR to both nodes. In NR, if PDCP duplication is configured and activated, data volume will report to both MN and SN. And if PDCP duplication is configured and deactivated, data volume is report to only one node indicated by network. Similar to above mentioned mechanism, if only one link is activated, Pre-BSR is report to the parent node of such link. And if multiple links are activated concurrently, Pre-BSR can be reported to multiple parent nodes.
Proposal 2 NR mechanism of BSR for dual connectivity (DC) and PDCP duplication can be reused for Pre-BSR reporting if multiple backhaul links are configured.
As mentioned above, one backhaul link may be activated at one time for an IAB node configured with multiple links. For this case, Pre-BSR reporting may be triggered at its upstream node. If the activated link suffers link quality degradation, link switch is triggered and one new link is activated. Then data of its served UE and downstream IAB nodes will relay on this new link for data forwarding, which means huge amounts of data will flood into the new path to donor node corresponding to this new link. The upstream node for this IAB node may trigger Pre-BSR reporting to ask for more resource and higher priority for upcoming data. As shown in Figure1, if the backhaul link of the IAB node in pink switches its backhaul link from its parent IAB node #1 to parent IAB node#2, a huge amount of data will be in flux at the later IAB node. Then parent IAB node#2 may trigger Pre-BSR reporting to ask for more resource since it will serve more data and needs more resource on the backhaul link to IAB donor to enable fast scheduling.
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Figure 1 IAB node with multiple backhaul links
Proposal 3 MT part of IAB node may trigger BSR reporting when link failure is detected at DU part of IAB node.
3 Conclusion and Proposals
Based on the discussion we have observations and proposals:
Observation 1: Enhancement is need to minimize delay for data transmission especially for service 

with strict delay restriction.
Proposal 4 Pre-BSR reporting: MT part of IAB node may trigger BSR reporting when receiving BSR reporting from downstream IAB node.

Proposal 5 NR mechanism of BSR for dual connectivity (DC) and PDCP duplication can be reused for Pre-BSR reporting when it is triggered.

Proposal 6 MT part of IAB node may trigger BSR reporting when link failure is detected at DU part of IAB node.
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