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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Increased latency due to multiple hops in the IAB network is already confirmed in the TR38.874 [1]. In order to achieve low latency uplink data scheduling, some enhancements for uplink resource request procedure are agreed to be specified in IAB WI [2]. One approach to mitigate such delays is to trigger BSR at an IAB-node based on data that is expected to arrive, which is called pre-BSR. In this paper, we provide our views on the triggering conditions of the pre-BSR. 
2. Discussion
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: _Ref536869248][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK24]2.1 Latency in UL scheduling
The issue of accumulated latency in UL scheduling of multiple hops IAB network has already been captured in TR38.874 [2] as following: In multi-hop networks, upstream data arriving from a child node may suffer scheduling delays at the parent node and intermediate nodes. To some extent, this is no different from a single-hop UE where new data arrives into UE buffers after a BSR is sent. However, in a multi-hop network, the delays are likely to accumulate due to number of hops and aggregated volume of data at IAB-nodes and may require mitigation mechanisms. Request of uplink resources at each hop and UL data transmission are shown in Figure 1.


[bookmark: _Ref1075438]Figure 1: Uplink Delays in IAB Network: worst case scenario, where none of the intermediate nodes have any UL resources allocated to them
One approach to mitigate such delays is pre-BSR. Pre-BSR is a kind of BSR triggered in an IAB-node by UL data which is expected to arrive from a child device (i.e. child IAB-node or a UE that the IAB-node serves). To be more precise, the pre-BSR is a kind of BSR triggered by SR or BSR from a child device.
[bookmark: _Ref1113037]Proposal 1: To mitigate the latency in UL scheduling of multiple hops IAB network, the BSR of one IAB-node could be triggered by the reception of SR or BSR from a child device, i.e. child IAB-node or a UE that the IAB-node serves.
2.2 Trigger conditions of pre-BSR
In the existing NR design, the arrival of UL data can trigger BSR only if the following condition is fulfilled: 
	-	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
[bookmark: OLE_LINK47]-	none of the logical channels which belong to an LCG contains any available UL data.
	in which case the BSR is referred below to as 'Regular BSR';



In our understanding, the pre-BSR mechanism should make a BSR to be triggered earlier than legacy BSR. But the pre-BSR should not trigger extra BSR. This can be illustrated by the following figure.


Figure 2 Logical channels in IAB node
In the above figure, one IAB node is configured with four logical channels (i.e. LC1~4), each belongs to an LCG. The priorities of them are LC4<LC3<LC2<LC1. At the time T1, LC1 and LC2 have no data available for transmission, while LC3 and LC4 have. At the same time, the IAB node receives a SR from one of its child devices. Since per logical channel SR configuration has been introduced in NR, it is possible for the IAB node to predict which logical channel in the child device has data to transmit based on the received SR. Then according to the mapping relationship between the logical channels in the child device and the logical channels in the IAB node, the IAB node can know to which local logical channel the data expected to arrive belongs to. 
In the case1 of figure 2, the received SR indicates that the child device has data belongs to LC1 to transmit. It can be deduced that the above quoted trigger condition will be fulfilled (i.e. a legacy BSR will be triggered) while the data indicated by the received SR arriving to the IAB node. Hence, in our understanding, a pre-BSR in IAB node should be triggered in this case, and the pre-BSR should be triggered at the reception of the SR to reduce the latency in UL scheduling.
In the case2 of figure 2, the received SR indicates that the child device has data belongs to LC3 to transmit. It can be deduced that a legacy BSR will not be triggered while the data indicated by the received SR arriving to the IAB node, since there is already some data in LC3. Therefore, in our understanding, a pre-BSR in IAB node should not be triggered in this case. 
When a BSR from the child device is received, the IAB node could know which LCGs in child device have data to send. And according to the mapping relationship between the LCGs in the child device and the logical channels in the IAB node, the IAB node could know to which local logical channel the data expected to arrive belongs to. Hence similar procedure of triggering pre-BSR can be applied when a BSR from the child device is received. With the principle “pre-BSR triggers BSR earlier but no extra BSR” in mind, we propose:
[bookmark: _Ref1113040]Proposal 2: A pre-BSR is triggered in one IAB node if the following conditions are fulfilled:
1) SR or BSR from a child device is received by the IAB node 
2) The SR or BSR indicates there is UL data to be transmitted that belongs to a logical channel of the IAB node.
3) The logical channel belongs to an LCG. 
4) And
· The 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 of the IAB node which belong to an LCG contains any available UL data.
3. Conclusion
One approach to mitigate the accumulated latency in UL scheduling of multiple hops IAB network is pre-BSR. Pre-BSR is a kind of BSR triggered in an IAB-node by UL data which is expected to arrive from a child device.  In this paper, we provide our views on the conditions of the pre-BSR and the proposals are following:
Proposal 1: To mitigate the latency in UL scheduling of multiple hops IAB network, the BSR of one IAB-node could be triggered by the reception of SR or BSR from a child device, i.e. child IAB-node or a UE that the IAB-node serves.
Proposal 2: A pre-BSR is triggered in one IAB node if the following conditions are fulfilled:
1) SR or BSR from a child device is received by the IAB node 
2) The SR or BSR indicates there is UL data to be transmitted that belongs to a logical channel of the IAB node.
3) The logical channel belongs to an LCG. 
4) And
· The 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 of the IAB node which belong to an LCG contains any available UL data.
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