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1   Introduction

In the RAN2#112e meeting, we discussed the enhancements to improve topology-wide fairness multi-hop latency and congestion mitigation, and we have the following working assumption and agreement:
· R2 assumes Rel-17 IAB work will not define any new end-user QoS metrics on top of the existing 5G QoS framework.
· Rel-17 IAB work will comprise agreeing on a definition of topology-wide fairness.

· Topology-wide fairness provides mechanisms for the management of QoS so that the required QoS is met across the topology, regardless of where a UE attaches to the IAB network. Variants of this definition is not precluded. FFS how the success of such mechanisms is evaluated.
· RAN2 will not discuss enhancements to DL E2E flow control without input from RAN3
· FFS if RAN2 will deprioritize splitting data of a radio bearer into two or more paths (RAN3 agreements to deprioritize Multi-Route Support with data split in IAB)

In this contribution, we will further discuss how to ensure the end to end QoS, and how to provide fairness scheduling for IAB. 
2   Discussion

In the past Rel_16 IAB discussion, RAN2 agreed to introduced both 1:1 bearer mapping and M:1 bearer mapping in IAB BH: 
· 1:1 bearer mapping caused the logical channel of IAB MT can be extended up to 65855, but the Donor CU can configure a UE DRB preciously in each IAB BH. 
· M:1 bearer mapping maximally keeps the legacy spce unchanged, Donor CU configures the RLC channels with similar QoS aggregated in the egress hop. But the UE DRB can’t be controlled in each IAB BH. 
Due to the introduction of 1:1 bearer mapping, the number of logical channel was extended to up to 65855. 
maxLC-ID-Iab-r16                        INTEGER ::= 65855   -- Maximum value of BH Logical Channel ID extension
In the conventional UE-gNB architecture, one regular UE only supports 32 logical channels. Given the very small number of logical channels UE supports, there are only 16 logical channel priorities supported for a conventional UE. The logical channel priorities are used by a UE MAC entity to allocate UL grant due to the LCP procedure. 
Observation 1: in conventional UE-gNB architecture, 16 logical channel priorities are enough for 32 logical channels to allocate UL in accordance the LCP procedure. 

However, in IAB BH, an IAB MT can support maximum 65585 logical channels, in that there will be too many logical channels who are sharing the same logical channel priority. Given that the RLC channel of an IAB MT is mapped from many UE bearers/ingress RLC channel, it would be difficult for IAB MT MAC entity to select the logical channel to allocate UL. So it is motivated that the logical channel priority should be extended. 
Proposal 1: the number of logical channel priority should be extended for IAB BH.
In the last meeting, we agree that topology-wide fairness provides mechanisms for the management of QoS so that the required QoS is met across the topology, regardless of where a UE attaches to the IAB network. Given one RLC channel maybe aggregated from many ingress RLC channel/UE DRB, and these RLC channel/DRB may traverse different hops from access IAB to the Donor CU, so the extended number of logical channel priority should consider some factors, e.g. hop number, UE DRB number.
Proposal 2: the extended number of logical channel priority should consider some factors, e.g. hop number, UE DRB number.
In the conventional UE-gNB architecture, one regular UE only supports 8 logical channel groups. The gNB configures logical channel with similar QoS characteristic in one logical channel group, and then UE reports BSR in the granularity of logical channel group. This is designed due to the fact that only 32 logical channels for a regular UE. For an IAB MT, there could be up to 65855 logical channels configured, in another word, there are very limited traffic characteristic, it will be difficult for the IAB Donor CU to configure so many logical channels to only 8 logical channel groups. So if there are only 8 logical channel groups, it is difficult to configure so many logical channels in one logical channel group. Thus it is motivated to extend the number of logical channel group in IAB. 
Proposal 3: the number of logical channel group should be extended for IAB BH.
In the conventional UE-gNB architecture, when UL grant is allocated to an UE, UE uses LCP to allocate UL for each logical channel. Given the large number of logical channels in a logical channel group to allocate, it is higher possible for some of the low priority logical channels to starve. Furthermore, the most essential issue is the Donor CU provides logical channel configuration for IAB MT, but only the parent node knows that the logical channel is starving. Given that the parent IAB node can’t re-configure the logical channel to mitigate the staving logical channel circumstances by RRC, the low priority logical channel is always starving to death. 
Observation 2: IAB RLC channel is more possible starving due to the large number of logical channel, but parent IAB node can’t re-configure the RLC channel to mitigate the starving circumstances. 

Proposal 4: RAN2 is asked to agree with observation 2 scenario, and to develop some mechanism to resolve the RLC channel starving circumstances. 
3   Conclusion

In this contribution, we proposed some scenario of issued particular for IAB scenario for scheduling. These issues are quite essential to ensure the end to end QoS, and we have some proposals to resolve these issues. Hereby we have the following proposals and observations:
Observation 1: in conventional UE-gNB architecture, 16 logical channel priorities are enough for 32 logical channels to allocate UL in accordance the LCP procedure. 

Observation 2: IAB RLC channel is more possible starving due to the large number of logical channel, but parent IAB node can’t re-configure the RLC channel to mitigate the starving circumstances. 

Proposal 1: the number of logical channel priority should be extended for IAB BH.
Proposal 2: the extended number of logical channel priority should consider some factors, e.g. hop number, UE DRB number.
Proposal 3: the number of logical channel group should be extended for IAB BH.
Proposal 4: RAN2 is asked to agree with observation 2 scenario, and to develop some mechanism to resolve the RLC channel starving circumstances. 
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