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1.	Introduction
According to TR 38.874, IAB (Integrated access and backhaul) architectures consist of one or more IAB nodes, which support wireless access to UEs and wirelessly backhauls the access traffic, and one or more IAB donors which provide UE’s interface to core network and wireless backhauling functionality to IAB nodes.


Figure 1: Reference diagram for IAB architectures

These IAB nodes and IAB donors support QoS enforcement by the scheduler on DL and UL on the wireless backhaul and access links. In this document, we are discussing on what factors affect the QoS enforcement in the IAB architectures.

2.	Discussion
In 5G QoS model, a QoS flow is the finest granularity of QoS differentiation in a PDU session which refers association between a UE and a data network that provides PDU connectivity services (e.g. operator services, Internet access or 3rd party services). Each QoS flow of the PDU session may require different packet forwarding treatment depending on the service requirements. For such different packet forwarding treatment, 5GC provides NG-RAN with 5G QoS characteristics and 5G QoS parameters for the QoS flows. Based on these 5G QoS characteristics and 5G QoS parameters, the NG-RAN configures one or more DRBs with the different QoS treatments (e.g. scheduling weights, link layer protocol configuration, etc.) so that QoS requirements for the QoS flows can be satisfied.
Similarly, IAB donor and IAB nodes can decide different QoS treatment on the wireless backhaul and access links based on the following 5G QoS characteristics and 5G QoS parameters:
· 5G QoS Identifier (5QI);
· Allocation and Retention Priority (ARP);
· Guaranteed Flow Bit Rate (GFBR) for both uplink and downlink;
· Maximum Flow Bit Rate (MFBR) for both uplink and downlink;
· Maximum Packet Loss Rate for both uplink and downlink;
· Resource Type (GBR, delay critical GBR or Non-GBR);
· Priority level;
· Packet Delay Budget;
· Packet Error Rate;
· Averaging window;
· Maximum Data Burst Volume.

Proposal 1: 5G QoS characteristics and 5G QoS parameters defined for 5G QoS model are considered as the baseline for QoS enforcement in IAB architectures.

As mentioned in TR 38.874, NSA (Non Stand Alone) deployment as well as SA (Stand Alone) may have to be supported in the IAB architectures. If a UE, that has an access link with an IAB node, is connected to EPC, IAB donor and IAB node(s) need to provide different QoS treatment on the wireless backhaul and access links based on the EPS QoS model.

Proposal 2: For NSA deployment, IAB should support QoS enforcement based on EPS QoS model.

Such QoS characteristics and parameters are configured by the core network depending on service requirements regardless of whether user traffic is sent via the IAB network or the non-IAB network. Therefore, we think there should be additional factor for the QoS enforcement because user traffic is transmitted through zero or more IAB nodes in the IAB network. In Figure 1, UE 3’s user traffic is directly sent to IAB donor whereas UE 2’s user traffic is sent to the IAB donor via two IAB nodes. If user traffic of the UE 2 has the same QoS requirements as that of the UE 3, each user traffic of the UE 2 and 3 may need to be differently treated on the wireless backhaul and/or access links in order to meet service requirements of each UE. For example, if packet delay budget for the user traffic is X ms and average transmission delay between IAB donor and UPF is Y ms, as shown in Figure 2, the packet delay budget between the IAB donor and each UE can be derived by subtracting the average transmission delay from the packet delay budget for the user traffic. Configuration (e.g., scheduling priority weights) for the direct link between IAB donor and UE 3 may be determined so that UE 3’s user traffic can be delivered on the link within (X – Y) ms, whereas the configuration for each link between IAB donor and UE 2 may be determined so that UE 2’s user traffic can be delivered on the link within (X – Y) / 3 ms.
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Figure 2: Packet delay budget for each link

Proposal 3: The number of IAB nodes between UE and IAB donor is additionally used for QoS enforcement in IAB architectures.

Also, we propose to adopt the text proposal shown in the section 4.
3.	Proposal
In this document, we present our view on QoS impacts. We have following proposals:
Proposal 1: 5G QoS characteristics and 5G QoS parameters defined for 5G QoS model are considered as the baseline for QoS enforcement in IAB architectures.
Proposal 2: For NSA deployment, IAB should support QoS enforcement based on EPS QoS model.
Proposal 3: The number of IAB nodes between UE and IAB donor is additionally used for QoS enforcement in IAB architectures.

4.	TP on QoS impacts
8.2.4	Scheduler and QoS impacts
For SA mode, an IAB network supports the same QoS flow based QoS control as the non-IAB network. A QoS flow is the finest granularity of QoS differentiation in a PDU session which refers association between a UE and a data network that provides PDU connectivity services (e.g. operator services, Internet access or 3rd party services). For different packet forwarding treatment, 5GC provides the IAB network with 5G QoS characteristics and 5G QoS parameters for each QoS flow. The IAB network configures one or more DRBs with the different QoS treatments (e.g. scheduling weights, link layer protocol configuration, etc.) to satisfy QoS requirements for each QoS flow, based on the 5G QoS characteristics, 5G QoS parameters and the number of IAB nodes between the UE and IAB donor.
For NSA mode, an IAB network supports the same EPS bearer based QoS control as the non-IAB network. An EPS bearer is the finest granularity of QoS differentiation. For different packet forwarding treatment, MME provides the IAB network with EPS QoS characteristics and EPS QoS parameters for each EPS bearer. The IAB network configures one or more DRBs with the different QoS treatments to meet QoS requirements for each EPS bearer, based on the EPS QoS characteristics, EPS QoS parameters and the number of IAB nodes between the UE and IAB donor.
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