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8.2.4
Scheduler and QoS impacts


8.2.4.1
Enforcement of Fairness Schemes

An IAB network should attempt to schedule the wireless resources to meet each UE bearer’s requirement regardless of the number of hops a given UE is away from the Donor DU.
The scheduler on the wireless backhaul link can distinguish the QoS profiles associated with different RLC channels. It may also apply information regarding the number of hops a packet needs to traverse, in addition to the QoS profile of the bearers, in order to provide hop agnostic performance. 
When one-on-one mapping is used between UE bearer and RLC-channel on the backhaul, the IAB node has explicit information on each UE bearer and can therefore apply appropriate QoS differentiation among QoS profiles, as well as fairness among UE bearers with same QoS profile. 
While QoS differentiation is still possible when UE bearers are aggregated to backhaul RLC-channels, enforcement of fairness across UE bearers become less granular.
Figure 8.2.4-1 shows an example scenario of an IAB network with 3 hops and 12 UEs attached. The UEs are assumed to have one bearer each with same QoS profile (e.g. default bearer). The UE-bearers are assumed to share the same RLC channel on BH links. Consequently, each backhaul link carries different number of UE-bearers (Table 8.2.4-y). 
Below are the two options for applying fairness schemes across backhaul and access links (Other options are not precluded): 
· Option 1: The DU scheduler obtains information about the number of UE bearers carried on each backhaul link. This enables the scheduler to apply fairness schemes. For this, the scheduler has to be updated whenever the number of UE bearers change on one of its backhaul RLC-channels. Alternatively, the scheduler derives the number of UE bearers carried on the backhaul RLC-channel from packet inspection. 
· Option 2: The DU scheduler obtains information about the number of descendant IAB-nodes supported by each backhaul link. This allows enforcing fairness schemes as long as UE-traffic is balanced across IAB-nodes. 
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Figure 8.2.4.1 IAB network with 3 hops and 12 UEs





	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
	
	
	
	




Table 8.2.4.2 UE bearers and IAB nodes served
8.2.4.2
Radio aware scheduling
NR enables radio aware scheduling for the access link by providing the timely channel quality feedback and the ability to monitor the per UE bearer windowed throughput at the radio scheduling function in the DU. IAB scheduling should also be provided with timely feedback to enable efficient radio aware scheduling. Some examples of feedback may include:

· Number of UEs served by child IAB nodes and their subtending IAB nodes as shown in Table 1
· UE bearer windowed throughput to identify the service rate of the access link
· UE congestion at the next hop due to unscheduled packets (e.g. next hop queue depth)
· The relative benefit/penalty for scheduling a given UE or backhaul bearer on the adjacent hop.
· 
The example feedback listed above, and others FFS, may be forwarded from child to parent and parent to child to support efficient scheduling in an IAB network.  Efficiency may be improved by appropriately sizing traffic on the most congested links.  Efficiency may further be improved by appropriately allocating resources on the backhaul hops to match the load existing on partitions of the IAB topology (e.g. subtending tree).  And, efficiency may also be improved by limiting traffic on congested branches reducing the overall interference.  
Radio-aware and efficient scheduling for IAB may also be further enabled by mechanisms for resource coordination (see 7.3.3).
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