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1.	Introduction
In IAB, it was agreed in RAN2 NR Ad hoc 1801 that the architecture should not impose limits on the number of backhaul hops. In the meanwhile, hop agnostic performance is one important thing that needs to be guaranteed, implying that IAB scheduling should meet the QoS requirement, e.g., in terms of latency, regardless of how far the UE is away from the IAB donor.
In IAB scheduling, one node plays a role of the scheduling node to its child node and the scheduled node to its parent node. In this case, latency between the UE and the IAB donor (end-to-end) may increase if the IAB nodes schedules its child node only after being scheduled by its parent node, i.e., cascade scheduling.
This contribution presents potential scheduling enhancement, e.g., BSR, in order to reduce the end-to-end latency in multi-hop scenarios by considering the scalability to hop-count.
2.	Discussion 
BSR is to inform the network of the UE buffer size. Based on the BSR, the network would provide UL resources to the UE while the exact scheduling timing, i.e., when the UL resources are available, is totally up to the network’s decision. 
Currently, BSR is triggered when a new data arrives in a L2 entity. It means that, the IAB node would trigger a BSR after the IAB node (MT part) receives a data from its child node. Therefore, it is certain that the IAB node can transmit the data received from its child node to the parent node by using the UL resource granted by its parent node. 
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Figure 1. Cascade scheduling in IAB
However, this way of IAB scheduling, i.e., cascade scheduling, increases the end-to-end latency as the number of hops increases. To reduce end-to-end latency, one alternative would be to allow early BSR transmission. The IAB node is aware of the amount of data to be received from its child node because the IAB node grants the UL resources to its child nodes. Therefore, it would be possible that the IAB node triggers a BSR earlier than the actual reception of data. For example, the IAB can trigger a BSR when the IAB node schedules the child node, and sends a BSR to its parent node by only considering the amount of scheduled data instead of amount of data reported from the child nodes. If an IAB node is in charge of multiple child nodes, it may be beneficial to aggregate multiple scheduling information/BSRs from multiple child nodes in order to prevent too frequent BSR trigger/transmission.
Proposal 1. Study BSR enhancement in IAB in order to reduce end-to-end latency, e.g., BS calculation and BSR trigger.
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Figure 2. Waste of UL resources in IAB scheduling based on early BSR transmission
In the meanwhile, it can be generally assumed that each node’s scheduling is independent. In this case, early BSR transmission may result in waste of UL resources. For example, as depicted in Figure 2, the parent node may provide UL resources which occurs before the IAB node receives the data from its child node. As a result, UL resources given by the parent node will be wasted, i.e., skipped or padding, and the IAB node may need to trigger another BSR upon arrival of data.
To avoid waste of UL resources, some level of coordination may be needed. For example, it would be beneficial for the parent node to know when the IAB node is going to receive the UL data from its child nodes. As the IAB node schedules its child nodes, the IAB node can indicate desired time points for UL scheduling to its parent node. Then, the parent node can provide UL grant which can be used after the IAB node receives UL data from its child node. As the scheduling is mainly about how much data is to be received and when data is to be received, a simple way would be that the IAB node provides its scheduling timing information when the IAB node sends a BSR to its parent node. 
Proposal 2. Study how to assist parent node’s scheduling in order to avoid UL resource waste in IAB scenarios, e.g., an IAB node provides its scheduling timing related information to its parent node when sending a BSR. 
3.	Conclusion
Proposal 1. Study BSR enhancement in IAB in order to reduce end-to-end latency, e.g., BS calculation and BSR trigger.
Proposal 2. Study how to assist parent node’s scheduling in order to avoid UL resource waste in IAB scenarios, e.g., an IAB node provides its scheduling timing related information to its parent node when sending a BSR.
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