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1 [bookmark: _GoBack]Introduction
In IAB network, the adaptation layer is introduced in wireless backhaul links above RLC layer. The adaptation layer should be responsible for the routing across multi-hop backhaul links, as well as the bearer mapping in backhaul link.
In this contribution, the modelling for adaptation layer in backhaul link is discussed.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
As shown in [1], adaptation layer exist in the wireless backhaul link protocol stack for both user plane and control plane. In the access IAB node, only the MT part has adaptation layer. In all the intermediate IAB nodes, both MT part and DU part has adaptation layer. The donor DU also has adaptation layer. Therefore, it is reasonable to model that DU and MT has separate adaptation layer.


[bookmark: _Ref536007716]Figure 1. Nodes in IAB network have adaptation layer 
Functionalities of adaptation layer
In the study item phase of IAB, we had a lot of discussion about the functionalities of adaptation layer. Among them, the routing, bearer mapping and the hop by hop flow control are three essential functionalities for IAB network. We suggest RAN2 should confirm the three functionalities to be supported by adaptation layer firstly and then derive main framework about the protocol design for adaptation layer.
Proposal 1: RAN2 confirms that routing, bearer mapping and flow control are the adaptation layer functions. 
Granularity of adaptation layer entity
The following two options are proposed for the granularity of adaptation layer in IAB node’s MT/DU part.
Option 1. The granularity of adaptation layer entity is per MT/DU. 
Option 2. The granularity of adaptation layer entity is per RLC entity.
Considering that the two main functionalities of adaptation layer are routing and bearer mapping, it means that a next hop node is chosen after doing routing selection, and then a backhaul RLC channel is chosen after bearer mapping. In other words, the egress RLC entity is chosen for an Adapt PDU after processing of adaptation layer. However, since the adaptation layer entity is one to one mapped to an RLC entity in option 2, the RLC entity is chosen before processing of adaptation layer, then neither the routing nor the bearer mapping is performed at adaptation layer, and such option has contradiction with the assumption of adaptation layer’s functionalities. From this perspective, option 1 is more reasonable when compared with option 2.


  
Figure 2. Granularity options of adaptation layer 
On the other hand, for the downlink flow control problem, hop by hop flow control feedback may relies on adaptation layer feedback from IAB node to its parent node as discussed in the study item phase. However, if the granularity of adaptation layer entity is per RLC entity, the adaptation layer feedback only be constrained to indicate buffer status about the RLC channel between the IAB node and its parent node, instead of reporting the buffer status about an IAB node’s downstream link. Comparatively, option 1 is more flexible for supporting DL flow control feedback in adaptation layer about descendent links to parent node.
Since MT part and DU part has separate adaptation layer, we need to clarify that which part do the routing selection and bearer mapping function. For the downlink packet, the donor DU part’s adaptation layer should be responsible for the two functionalities, while for the uplink packet the MT part’s adaptation layer of the access IAB node should be responsible for the two functionalities. Only the egress link had adaptation layer for both the two examples. Then it is straightforward and make sense to let the egress adaptation layer do route selection and bearer mapping. 
Based on the previous analysis, the basic assumptions about adaptation layer modelling can be briefly summarized as: 
· DU part and MT part of IAB node have separate adaptation layer entities.
· The granularity of Adaptation layer entity is per MT/DU, rather than per RLC entity.
· The egress adaptation layer entity do route selection and bearer mapping. 
Proposal 2: RAN2 assumes the following adaptation layer modelling: 
1) DU part and MT part of IAB node have separate adaptation layer entities;
2) The granularity of adaptation layer entity is per MT/DU, rather than per RLC entity;
3) The egress adaptation layer entity performs route selection and bearer mapping.
The DU part is network device, from RAN2 perspective, the specification won’t capture the behaviour of DU’s adaptation layer. Thus, RAN2 is suggested to focus on details of the adaptation layer modelling of the IAB node’s MT part for both uplink and downlink transmission based on the 3 basic assumptions, such modelling is suit for both user plane transmission and control plane transmission.
Proposal 3: RAN2 only specifies the adaptation layer operations at the MT part of IAB node.
Proposal 4: The proposed modelling above is applied to both user plane and control plane.
3 Conclusion
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]This paper mainly discusses the basic assumptions on the adaptation layer modelling, the following proposals are given:
Proposal 1: RAN2 confirms that routing, bearer mapping and flow control are the adaptation layer functions. 
Proposal 2: RAN2 assumes the following adaptation layer modelling: 
1) DU part and MT part of IAB node have separate adaptation layer entities;
2) The granularity of adaptation layer entity is per MT/DU, rather than per RLC entity;
3) The egress adaptation layer entity performs route selection and bearer mapping.
Proposal 3: RAN2 only specifies the adaptation layer operations at the MT part of IAB node.
Proposal 4: The proposed modelling above is applied to both user plane and control plane.
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