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1
Introduction
This paper discusses scheduling support for an extended IAB topology. This discussion clauses follows TR 38.874, clause 8.2.4.2.
2
Discussion
The IAB-network should attempt to meet QoS requirements and to apply appropriate fairness schemes when scheduling resources for multiple UE bearers.

In case the UE bearer has to meet stringent QoS requirements, it can be 1:1 mapped to a BH RLC channel. Since the BH RLC channel is configurable with the UE-bearer’s QoS profile, the scheduler can enforce the necessary QoS requirements. In addition to the UE-bearer’s QoS file, the scheduler needs to be aware of the UE-bearer’s BH hop count so that it can apportion the appropriate fraction of the latency budget for this BH RLC channel.

Observation 1: The scheduler needs to have hop count information to enforce QoS profiles with stringent latency requirements. 

In case multiple UE bearers are N:1-mapped to an BH RLC channel, it still makes sense to configure hop count value, e.g., to reflect the maximum hop-count among the aggregated bearers, so as to ensure that he latency requirements can be met on the backhaul. 

Proposal 1:  Each backhaul RLC channel should be configurable with a hop count value.

It is further important for the scheduler to fairly share its resources among UE-bearers carried on its backhaul links. The scheduler, for instance, needs to take into consideration the number of UE bearers carried on each BH RLC channel. The scheduler further has to appropriately balance its resources between backhaul links with potentially many UE bearers and access links with only a few. 

Figure 1 and Table 1 from TR 38.874 show an example of a topology, where the donor DU and IAB-node 1b need to consider one access and two backhaul links, and where the two backhaul links have very different numbers of UEs. In case UE-bearers are 1:1-mapped to BH RLC channels, the scheduler can appropriately consider the different number of UE-bearers carried on each backhaul link and provide appropriate balance with among all links considering fairness as well as QoS.
In case UE-bearers are N:1 aggregated to BH RLC channels, the scheduler needs to know the number of UE bearers carried in each BH RLC channel to ensure fairness in the resource sharing among backhaul and access links.  

Observation 2: The scheduler needs to know the number of bearers carried in the BH RLC channel to properly ensure fairness in the resource sharing among backhaul and access links. 
It is therefore sensible to configure the number of bearers carried by the BH RLC channel on the IAB-DU and IAB-donor DU. To reduce signalling overhead, this number may reflect an average value which allows reducing the update frequency. 

Proposal 2: Each backhaul RLC channel should be configurable with the number of UE-bearers carried.
Proposal 3: Send LS to RAN3 to include hop count and number of UE-bearers into the F1-AP configuration of the BH RLC channel.
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Figure 1: IAB network with 3 hops and 12 UEs

Table 1: UE bearers and IAB-nodes served

	DU Scheduler
	UE bearers Served
	Descendent IAB-nodes

served

	
	Access
	Backhaul

link 1
	Backhaul

link 2
	Backhaul

link 1
	Backhaul

link 2

	IAB-donor
	1
	1
	10
	1
	4

	IAB-node (1a)
	1
	
	
	
	

	IAB-node (1b)
	1
	3
	6
	1
	2

	IAB-node (2a)
	3
	
	
	
	

	IAB-node (2b)
	2
	4
	
	
	1

	IAB-node (3)
	4
	
	
	
	


3
Conclusion
This paper discussed scheduling support for an extended IAB topology. The following proposals were made: 

Observation 1: The scheduler needs to have hop count information to enforce QoS profiles with stringent latency requirements. 

Observation 2: The scheduler needs to know the number of bearers carried in the BH RLC channel to properly ensure fairness in the resource sharing among backhaul and access slinks. 
Proposal 1:  Each backhaul RLC channel should be configurable with a hop count value.

Proposal 2: Each backhaul RLC channel should be configurable with the number of UE-bearers carried.
Proposal 3: Send LS to RAN3 to include hop count and number of UE-bearers into the F1-AP configuration of the BH RLC channel.
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