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1.	Introduction
As mentioned in TR 38.874, it is important to meet the latency requirement regardless of how many hops UE is away from IAB-donor. But, delay of UL data transmission is longer than that in non-IAB mode because of the following reasons:
· Traditional BSR procedure which is triggered at UL data arrival;
· The procedure is performed by a UE and each IAB-node along the path from the UE to the IAB-donor.

In this document, we are discussing which enhancements are needed for low latency uplink scheduling in IAB mode.
2.	Discussion 
According to TS 38.321, a UE triggers a BSR if any of the following events occur:
· UL data, for a logical channel which belongs to an LCG, becomes available to the MAC entity and either 
· this UL data belongs to a logical channel with higher priority than the priority of any logical channel containing available UL data which belong to any LCG; or
· none of the logical channels which belong to an LCG contains any available UL data.

· UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC CE plus its subheader;
· retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data;
· periodicBSR-Timer expires.

If an IAB-node follows the above NR MAC specification, the IAB node triggers the BSR when UL data becomes available. This means that its parent node is NOT provided with information about the amount of the UL data until the IAB-node receives the UL data from its child node(s), as shown in Figure 1. Considering multi-hop transmission in IAB network, latency for UL data transmission would be increased.


Figure 1. UL scheduling based on traditional BSR

Some companies say that the existing mechanism (e.g., CG for BSR) can mitigate such latency of UL data transmission. But, in the existing mechanism, the latency of IAB systems is still longer than that of non-IAB systems because BSR is triggered at data arrival. 
Therefore, it is necessary for the IAB-node to trigger the BSR earlier than UL data arrival. 

Proposal 1: An IAB-node should trigger a BSR earlier than UL data arrival.

Actually the IAB-node can estimate the amount of UL data to be received from its child node(s) based on the BSR received from the child node(s). Thus, the following two options can be considered as early BSR triggering conditions:
· Option #1: when a BSR is received from a child node;
· Option #2: when UL resources are allocated based on BSR received from child node(s);

For the option #1, the IAB-node triggers an early BSR when receiving a BSR from a child node. The early BSR would include the amount of UL data reported from the child node. This option #1 may frequently trigger and transmit the early BSR.


Figure 2. Early BSR transmission for option #1

In the option #2, the IAB-node triggers an early BSR when UL resources are allocated based on the received BSR from child node(s). The early BSR may include the amount of scheduled UL data instead of the amount of UL data reported from the child node(s). This option #2 may additionally trigger and transmit the early BSR if the IAB-node allocates another UL resources to the child node(s).


Figure 3. Early BSR transmission for option #2

Proposal 2: Discuss and select one option for triggering an early BSR:
· Option #1: when a BSR is received from a child node;
· Option #2: when UL resources are allocated based on BSR received from child node(s);

Based on the received early BSR, the parent node provides the IAB-node with an UL grant. The parent node may provide the UL resources before the IAB-node receives UL data from its child node. In that case, the early BSR may cause waste of UL resources and result in transmission of additional BSR. So, it would be beneficial for the parent node to know the time when the IAB-node will receive the UL data.

Proposal 3: If RAN2 selects Option #1, an early BSR includes assistance information for parent node’s scheduling, e.g., the time when IAB-node will receive UL data. 
3.	Proposal
In this document, we present our view on enhancement for low latency uplink scheduling. We have following proposals:
Proposal 1: An IAB-node should trigger a BSR earlier than UL data arrival.
Proposal 2: Discuss and select one option for triggering an early BSR:
· Option #1: when a BSR is received from a child node;
· Option #2: when UL resources are allocated based on BSR received from child node(s);
Proposal 3: If RAN2 selects Option #1, an early BSR includes assistance information for parent node’s scheduling, e.g., the time when IAB-node will receive UL data. 
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