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1	Introduction
TR 38.874 captures the following:
	8.2.4	Scheduler and QoS impacts
The study will assess the impact of different IAB architecture options on scheduling and QoS in both downlink and uplink directions.



The Study Item description contains also the following objective:
	· Topology management for single-hop/multi-hop and redundant connectivity [RAN2, RAN3], e.g.
· Protocol stack and network architecture design (including interfaces between rTRPs) considering operation of multiple relay hops between the anchor node (e.g. connection to core) and UE 
· Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across one or multiple wireless backhaul links



However, the related requirement for QoS support is currently not captured in TR 38.874. This TP proposes to address the issues mentioned above and is based on the discussion paper in [1].


2	Text Proposal
<<TP start>>
[bookmark: _Toc510529857]5.2.6	Network Synchronization
Time synchronization between IAB nodes is also very essential e.g. to support TDD system and some potential features which need network synchronization. IAB may have additional requirement on network synchronization, which includes in-band wireless backhaul and multi-hops backhauling.
5.2.7	QoS support
Services supported by the networks deployed with IAB nodes will be in general the same as the ones envisages for non-IAB networks. Therefore, IAB based deployments should be able to support various QoS configurations to meet requirements of different services and traffic types and the level of QoS achieved in IAB deployments should be the same as the one achieved in NR deployments without IAB.
<<Unchanged parts omitted>>
8.2.4	Scheduler and QoS impacts
The study will assess the impact of different IAB architecture options on scheduling and QoS in both downlink and uplink directions.
[bookmark: _Hlk513562410][bookmark: _Hlk517183021]An IAB network must schedule the wireless resources to meet a specific UE service requirement of each of the UEs attached to the network.  The UE service requirements are independent of where the UE is attached to the network regardless of whether they are attached to the donor IAB node, first hop IAB node, 2nd hop IAB node or 3rd hop IAB node.    
Figure 1 shows a scenario of UEs attached to an IAB network having 3 hops with 12 attached UEs.


[bookmark: _Ref513562348]Figure 1 IAB network with 3 hops and 12 UEs
The IAB backhaul is competing for scheduling resources with the access link on every hop. The DUs have varying scheduling responsibility for local, visible, UEs and downstream UEs served by child IAB nodes. Table 1 shows the magnitude of scheduling responsibility for each IAB node based on this example.

[bookmark: _Ref513563903][bookmark: _Ref513563680]Table 1 IAB node scheduling responsibility
	DU Scheduler
	Access UEs Served

	
	Access
	Backhaul
	Backhaul

	IAB-donor
	1
	1
	10

	IAB-node (1a)
	1
	 
	 

	IAB-node (1b)
	1
	3
	6

	IAB-node (2a)
	3
	 
	 

	IAB-node (2b)
	2
	4
	 

	IAB-node (3)
	4
	 
	 



[bookmark: _Hlk517183332]NR enables radio aware scheduling for the access link by providing the timely channel quality feedback and the ability to monitor the per UE flow windowed throughput at the radio scheduling function in the DU. IAB scheduling should also be provided timely feedback to enable efficient radio aware scheduling. Some examples of feedback may include:
· Number of UEs served by a subtending IAB tree as show in Table 1
· UE flow windowed throughput to identify the service rate of the access link
Two scheduling architectures are apparent depending on the location of the adaptation layer.


[bookmark: _Ref513566689]Figure 2  Unified and bifurcated scheduling representing IAB architectures 1a, 1b and 2a
Figure 2 shows the two scheduling forms: (a) Unified Scheduling consistent with 1a with the adaptation layer residing in the MAC or below the RLC, and (b) Bifurcated Scheduling consistent with 1a with the adaptation layer above the RLC, 1b and 2a. Regardless of the scheduling form, the IAB scheduling requirements remain the same. With a unified scheduling form, the application of a radio aware scheduler is straight forward and fairness may be implemented as each UE requirements are visible. With the bifurcated scheduler, the scheduling function is now divided into a top and bottom function where the top scheduler must prioritize packets within the aggregated flow for all UEs attached to child IAB nodes while the bottom scheduler is responsible for the prioritizing the current hop and access flows.

<<TP end>>
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