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1. Introduction
The new work item on Integrated Access and Backhaul was approved in RAN#82 and the low latency scheduling for multi-hop wireless backhauling is considered to be specified [1]; 
	· Specification of an IAB-node following architecture 1a including [RAN2-led, RAN3]: 

· […]

· Hop-by-hop propagation of signalling to support low latency scheduling (e.g. TR 38.874 clause 8.6), BH RLF handling (e.g. TR 38.874 clause 9.7.14-15) and resource coordination across the multi-hop topology (e.g. TR 38.874 clause 7.3.3). 


In this contribution, the solution of low latency scheduling is discussed. 
2. Discussion 
The study item identified the issue of latency of UL scheduling due to the sequential procedure in multi-hop backhaul that was captured in section 8.6 of TR 38.874 [2], as quoted in Figure 1. 
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Figure 1
 UL scheduling delay (Figure 8.6-1 of [2])

The TR also identifies the possible mechanism that “One approach to mitigate such delays consists of initiating an uplink resource request at an IAB-node based on data that is expected to arrive. This would enable the IAB-node to obtain the uplink resource prior to actual data reception from its child IAB-node or a UE that it serves.” and “The details of the content and triggers of the SR/BSR and UL scheduling are left for the WI phase.” [2] 
Before jumping to the details, it should be clarified whether the enhancement is needed for the dynamic allocation, the configured grant or both, because the solution will be somewhat different depending on the assumptions. The statement in the TR above likely intends the usage of dynamic resource allocation, while the latency issue may not be a problem with configured grants [3], although it may have issues in spectrum efficiency in some cases.  So, RAN2 should enhance SR, BSR and/or UL scheduling for dynamic resource allocation. 
Proposal 1 RAN2 should enhance SR, BSR and/or UL scheduling for dynamic resource allocation in multi-hop wireless backhauling. 
In the current specification [4], SR is triggered when there is no resource for the Regular BSR transmission; exactly as follows; 
	The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

[…]

2>
if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if there is no UL-SCH resource available for a new transmission; or

3>
if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or

3>
if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel that triggered the BSR:

4>
trigger a Scheduling Request.


So, one of the key issues is how to speed up the triggering of Regular BSR. The Regular BSR is triggered when  data is available for transmission, exactly as follows [4]; 

	The MAC entity determines the amount of UL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].

A BSR shall be triggered 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.


in which case the BSR is referred below to as 'Regular BSR';


To enable the “early Regular BSR triggering”, it’s straight forward to have an additional rules in the data available for transmission. Although such a data volume calculation procedure is currently done only in RLC and PDCP layers, the MAC entity in MT for backhaul link should somehow take into account of the UL data volume that is visible in the DU. 
Proposal 2 RAN2 should agree that the MAC entity in MT should take into account of the UL data volume visible in the DU in the same IAB node. 
If Proposal 2 is agreeable, it should be discussed which data volume visible to the DU is considered as the data available transmission. The following options would be considered; 
· Option 1: The actual data volume on the buffers in MAC, RLC, PDCP (and possibly Adaptation layer) of the DU protocol stack. 

· Option 2: Option 1 plus the data volume that is already granted to the child nodes/ the UEs. 

· Option 3: Option 2 plus the data available for transmission in the child nodes/ the UEs, i.e., the buffer size in BSR from the child nodes/ the UEs. 

From the latency reduction point of view, Option 3 is the best solution since it’s expected that the MT of IAB node has granted the resources on the backhaul link when its DU receives UL data from the child node/ the UEs.  On the other hand, a resource waste may happen unless the receptions of UL grant in the MT and the UL data in the DU are well synchronized, i.e., it may cause over-scheduling.  Option 1 has low risk and low gain.  Option 2 is seen as a balanced solution between the other options. 
Proposal 3 RAN2 should discuss whether the additional data available for transmission is the data volume associated with UL grant to the UE or BSR from the UE. 
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Figure 2
 Options for additional data available for transmission

3. Conclusion 
In this contribution, the solution to minimize the latency in UL scheduling on multi-hop wireless backhaul is discussed.  RAN2 is kindly asked to take into account the proposals below: 
Proposal 1
RAN2 should enhance SR, BSR and/or UL scheduling for dynamic resource allocation in multi-hop wireless backhauling.
Proposal 2
RAN2 should agree that the MAC entity in MT should take into account of the UL data volume visible in the DU in the same IAB node.
Proposal 3
RAN2 should discuss whether the additional data available for transmission is the data volume associated with UL grant to the UE or BSR from the UE.
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