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1. Introduction 
In 3GPP RAN2#113e meeting, the issues to be addressed in order to improve topology-wide fairness, multi-hop latency and congestion mitigation have been agreed. In this contribution, we propose solutions targeting to improve topology-wide fairness and latency.
2. Discussion

2.1 Topology-wide fairness
In 3GPP RAN2#113e meeting, IF-1, the scheduler of an IAB node does not have all the information needed to make appropriate upstream or downstream decisions, hence scheduling decisions which take into account the overall route link quality should be addressed.

Enhanced scheduler behaviour based on additional information should be considered. With the current design of IAB node, the parent node can’t have enough information e.g. link quality across multiple hops to make a proper decision to distribute the traffics among multiple child IAB nodes. And this can be further enhanced by introducing an additional report e.g. link quality from child node to its parent nodes.

Proposal 1: Link quality report from child IAB node to its parent IAB node is introduced in order to allow its parent node to make proper scheduling decision.

2.2 Latency

In summary tdoc R2-2104535, the benefit of including number of hops is recognized by some companies. We share the same understanding that to provide number of hops information would be beneficial to improve latency performance and topology-wide fairness. We list several options on how to provide number of hops information and elaborate each option accordingly. 
Option 1: To include number of hops information in each IAB node’s routing table.

This option is very flexible on to include both downstream and upstream number of hops. And it could be per destination or per routing ID, as different route may have different number of hops. It may slightly increase the signalling on routing table but it is envisaged that this should not be a big issue. Furthermore, in order to further extend to include more information in routing table, the number of hops can be combined with other factors e.g. priority, throughput etc in the form of a cost factor in order to further support flexible scheduling and route selection. Please refer to our companion tdoc[xxxx] for further information.
Option 2: To include number of hops information in each IAB node’s broadcast signalling.

This option will indicate how many hops of the IAB node is away from donor so can give a coarse estimation of e.g. uplink latency as well as downlink latency. Such information can be indicated in the broadcast signalling e.g. in system information and it is the donor node to provide this information to each IAB node. Comparing with other options, it will impose least control signalling overhead and may improve the packet forwarding efficiency e.g. no need to update BAP header. This option works well if a generic framework is adopted whereby different services with different QoS are treated the same way.
Option 3: To include number of hops information in BAP header.

This option will include number of hops information in BAP header. It can be per destination node or per routing ID. The similar proposal e.g. to include remaining PDB or timestamp to reflect latency information can be categorized into this option as well. We don’t think this option is preferable as it may

1) Impose more control signalling overhead because it is introduced in BAP header of each packet

2) Impose more delay when each IAB node processes each packet. As it needs to update BAP header of each forwarded packet.
In addition to number of hops, we think other parameters may also impact the overall performance on topology-wide fairness and latency. A few companies have proposed that PDB or remaining PDB is included in BAP header. Alternatively, there was a proposal that PDB per RLC channel is configured. We think PDB is not sufficient and other parameters in 5QI are also relevant. For example, PER may be affected by number of hops. So, number of remaining hops together with local 5QI can be configured to an IAB node. This information will give each local IAB node more flexibility to perform local rerouting. Furthermore, total number of hops may sometimes be relevant e.g. for URLLC traffic and RAN2 should discuss also if total number of hops should be considered.
Proposal 2: Number of hops information should be included in routing table or broadcasted in system information. 
Proposal 3: Local 5QI can be configured to an IAB node in addition to number of hops information.
3. Conclusion
We propose RAN2 to consider the proposals as follows.
Proposal 1: Link quality report from child IAB node to its parent IAB node is introduced in order to allow its parent node to make proper scheduling decision.

Proposal 2: Number of hops information should be included in routing table or broadcasted in system information. 
Proposal 3: Local 5QI can be configured to an IAB node in addition to number of hops information.
