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Introduction
During the IAB SI, the QoS aspects for bearer mapping were thoroughly discussed leading to the support of N:1 and 1:1 bearer mapping between UE DRB and BH RLC channel in IAB network as well as the extension of LCID space to enable the fine granular (e.g. 1:1) mapping. However, some companies still argue to introduce additional mechanism, such as a unique UE bearer ID in the BAP header for providing QoS. This paper analyses the pros/cons of such mechanism and concludes that it adds no real benefits but is associated with significant drawbacks with regards to overhead and signalling. 
Discussion 
3GPP RAN2 has been agreed to support both N:1 and 1:1 mapping. 
N:1 mapping is based on QoS mapping for bearers with similar QoS to the same backhaul channel. It is optimized for low signalling overhead and low number of backhaul channels. For example, if a UE with 5 bearers are handed over to an IAB node, in most cases it is not required to perform any signalling to modify the backhaul channels during the handover procedure since in most cases the UE bearers are already supported by existing backhaul channels. 
[bookmark: _Toc16766181]N:1 mapping is optimized for low signalling overhead and low number of backhaul channels.
1:1 mapping is based on mapping a single UE bearer to dedicated backhaul channel. It is optimized for fine QoS granularity, but it has the drawback of increase backhaul channel setup/release signalling whenever a UE adds a new UE bearer requiring 1:1 mapping or perform handover with such a bearer.
[bookmark: _Toc16766182]1:1 mapping is optimized for fine QoS granularity at the expense of more signalling overhead and number of backhaul channels.
Both N:1 and 1:1 solution can be supported in intermediate nodes using simple ingress to egress bearer mapping. 
[bookmark: _Toc16766183]N:1 and 1:1 mapping can be supported in the intermediate nodes using simple ingress to egress bearer mapping. 
By having both N:1 and 1:1 solution available in the standard it is possible for the operator to configure optimized QoS treatment taking the trade-offs of QoS granularity and signalling and backhaul channel overhead into account. This is possible without introducing the UE bearer ID in the BAP layer.
[bookmark: _Toc16766184]N:1 and 1:1 mapping can be used in parallel allowing the operator to optimize the QoS treatment with regards to QoS granularity and signalling/backhaul channel overhead.
[bookmark: _Toc16766185]The previous optimization can be achieved without requiring the UE bearer ID in the BAP layer. 
Introducing a unique UE bearer ID does not bring any benefits over simple ingress to egress bearer mapping when it comes to signalling overhead, QoS granularity, etc. The only technical benefit it would bring is that it could allow fewer bearers to be used in case the operator only requires fine granularity on a subset of the hops along a path. This is illustrated in figure 1, where the middle hop has 5 backhaul channels but the other hops have 3.

     
Figure 1: Varying number of bearers along a path
Overall, however, it is not clear what is the benefit of this. Anything that can be achieved with such configuration can also be achieved with a solution that supports the same number of backhaul channels on all hops. The cost of using a unique UE bearer ID is significant. It adds a few bytes of overhead to each packet, and the mapping for UE bearer ID needs to be configured. Configuring the mapping of the UE bearer ID could be significant, e.g. at handover of a UE to another node. 
[bookmark: _Toc16766186]Including UE bearer ID in BAP creates significant drawbacks, such as overhead and extra signalling during bearer setup and handover procedures. 
[bookmark: _Toc16766187]It is unclear what are the benefits of including the UE bearer ID in the BAP header. 
In our view, for the operator, a much better solution is to adjust the number of bearers on the whole path based on the bottleneck hop (as shown in Figure 2). Even in this case, some hops (the non-bottleneck hops) will not benefit from the granularity. Anyway, the cost of having this extra granularity is low, and the significant drawbacks due to including the UE bearer ID can be avoided. 



Figure 2: Aligning the number of bearers based on bottleneck hop
[bookmark: _Toc16766188]Simple ingress to egress bearer mapping can provide the same granularity as the solution based on UE bearer ID at significantly less cost in terms of signalling and overhead. 
[bookmark: _Toc16766189]Simple bearer mapping from ingress to egress bearer in the intermediate nodes should be adopted for IAB.
Conclusions
In this contribution we observed:
Observation 1	N:1 mapping is optimized for low signalling overhead and low number of backhaul channels.
Observation 2	1:1 mapping is optimized for fine QoS granularity at the expense of more signalling overhead and number of backhaul channels.
Observation 3	N:1 and 1:1 mapping can be supported in the intermediate nodes using simple ingress to egress bearer mapping.
Observation 4	N:1 and 1:1 mapping can be used in parallel allowing the operator to optimize the QoS treatment with regards to QoS granularity and signalling/backhaul channel overhead.
Observation 5	The previous optimization can be achieved without requiring the UE bearer ID in the BAP layer.
Observation 6	Including UE bearer ID in BAP creates significant drawbacks, such as overhead and extra signalling during bearer setup and handover procedures.
Observation 7	It is unclear what are the benefits of including the UE bearer ID in the BAP header.
Observation 8	Simple ingress to egress bearer mapping can provide the same granularity as the solution based on UE bearer ID at significantly less cost in terms of signalling and overhead.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Simple bearer mapping from ingress to egress bearer in the intermediate nodes should be adopted for IAB.
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