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Background
[bookmark: _Toc242573354]In this contribution, we present our views on the offline discussions for eIAB networks related to Fairness, multi-hop and congestion [1] where we argue that expanded coverage shouldn’t be at the expense of UE performance. We believe that an efficient topology establishment is needed to ensure unnecessary topology adaptations. 

Discussion
For the case of fairness and efficient topology establishment, we use the reference Figure 1. It consists of a multi-path IAB topology with a single donor connected to the 5G core. Node D is connected to Donor 1 through two paths, represented as a combination of individual paths Pi-j between different nodes. For example, the path from Node 4 to the donor is P3-4->PD1-3.  Three UEs 1, 2 and 3 are present in various locations of the topology. Note that these are IAB nodes and the connectivity lines are just representations. 
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Figure 1: Reference IAB architecture

Impacts of multi-hop networks on Fairness
IAB introduced in 3GPP Rel-16 as a technology is a quick way to expand coverage and provide the necessary demand through fast network densification by avoiding fiber deployment. However, this rapid expansion comes at a cost of introducing multiple hops which makes fairness metrics (i.e. the act of ensuring whether users and applications are receiving similar amount of resources in similar conditions) very crucial. 
Consider for example, the scenario where UE1 and UE2 are on the same path towards the donor D1. Let’s assume that both the UEs have the same best effort service running and that the RF conditions in terms of RSRP, RSRQ and RSSI are the same in relation to Node D and D1 respectively. To further simplify the problem, let’s assume that the network load on D1 both in terms of grant resources and processing resources is the same as load on D. The two UEs in that sense ideally should see the same throughput at the service layer for the same pattern of grant requests. However, the fact that there are two additional RLC stacks to be traversed for UE1 (those of Node 2 and D1) makes the L2 delay on UE1 is “three” times that on UE2. Additionally, due to the multiple hops, there is a higher probability of packet loss on the paths leading to the donor further hampering the possibility of maintaining any kind of latency bounds on the UE.
Observation 1: The multi-hop IAB architecture adds additional service latency at L2. This latency is increased further with drops at RLC irrespective of 1:1 or N:1 mapping on IAB nodes.
The only way these issues can be resolved is to ensure that the impact of latency is reduced to the minimum. We, therefore, have the following proposals.
Proposal 1: RAN2 to consider (at the minimum) UE path latency to IAB donor as a fairness metric. 
Another metric which is sufficiently useful to measure radio performance is the packet loss rate across paths.
Proposal 2: RAN2 to consider IAB node establishment and maintenance algorithms to be based off minimizing UE path latency and path packet loss rate. 
[bookmark: _Toc242573360]Summary
With the observations and proposals mentioned below IAB nodes would always provide the best end to end latency for multiple services at the UE.
Observation 1: The multi-hop IAB architecture adds additional service latency at L2. This latency is increased further with drops at RLC irrespective of 1:1 or N:1 mapping on IAB nodes.
Proposal 1: RAN2 to consider (at the minimum) UE path latency to IAB donor as a fairness metric. 
[bookmark: _Toc242573361]Proposal 2: RAN2 to consider IAB node establishment and maintenance algorithms to be based off minimizing UE path latency and path packet loss rate. 
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