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1 Introduction
In IAB network, the adaptation layer is introduced in wireless backhaul links above RLC layer. In RAN2 #105 meeting [1], RAN 2 agrees the following assumptions about the adaptation layer modelling. And in RAN2 #105bis meeting [2], it has been agreed by RAN2 that the name of the “adapt’ is “Backhaul Adaptation Protocol” “BAP”.
· RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions
· R2 assumes that TX part of adaptation layer performs routing and “bearer mapping”, RX part of adaptation layer performs “bearer demapping”
· R2 assumes that SDUs are forwarded from RX part of adaptation layer to TX part of adaptation layer (for the next hop) for packets that are relayed by the IAB node.
· FFS how we model w.r.t protocol entities, e.g. whether separate for DU and MT or not, and FFS how these are configured, F1-AP or RRC.

In this contribution, targeting at the FFS parts, the modelling for the BAP layer in backhaul link is discussed for further step.
2 [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Discussion
1) Separate or common BAP entities for MT and DU of an IAB node?
As shown in [3], BAP 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 BAP layer. In all the intermediate IAB nodes, both MT part and DU part has BAP layer. The donor DU also has BAP layer. Therefore, it is reasonable to model that DU and MT has separate BAP layer entities, since such modelling is flexible and suitable for all the three kinds of nodes which have BAP layer in backhaul link.


[bookmark: _Ref536007716]Figure 1. Nodes in IAB network have BAP layer 
2) Granularity of BAP layer entity
The following two options are proposed for the granularity of BAP layer in IAB node’s MT/DU part.
Option 1. The granularity of BAP layer entity is per MT/DU. 
Option 2. The granularity of BAP layer entity is per RLC entity.
According to the second bullet of the last RAN2 meeting agreements shown in section 1, the two main functionalities of Tx BAP 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 a BAP PDU after processing of BAP layer. However, since the BAP layer entity is one to one mapped to an RLC entity in option 2, the RLC entity is chosen before processing of BAP layer, then neither the routing nor the bearer mapping is performed at BAP layer, and such option has contradiction with the assumption of BAP layer’s functionalities. From this perspective, option 1 is more reasonable when compared with option 2.


  
[bookmark: OLE_LINK27]Figure 2. Granularity options of BAP layer 
On the other hand, for the downlink flow control problem, hop by hop flow control feedback may relies on BAP layer feedback from IAB node to its parent node as discussed in the study item phase. However, if the granularity of BAP layer entity is per RLC entity, the BAP 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 BAP layer about descendent links to parent node.
As to another stage 3 BAP layer specification modelling issue, whether two BAP entities (i.e. TX entity and RX entity) or two sides of one BAP entity (i.e. TX side and RX side) are defined for each BAP layer, is worth to be clarified. In fact, the former one is a straightforward way to define the operation for transmitting BAP entity and receiving BAP entity separately, just as the modelling used in RLC specification and the PDCP specification.
Based on the previous analysis, three more assumptions about BAP layer modelling can be briefly summarized as: 
· At the intermediate IAB node, DU part and MT part have separate BAP layer entities; at the access IAB node, only the MT part has BAP layer entity.
· The granularity of BAP layer entity is per MT/DU, rather than per RLC entity.
· Per MT/DU, two BAP entities (i.e. TX entity and RX entity) are defined.
Proposal 1: RAN2 agrees the following BAP layer modelling: 
a) At the intermediate IAB node, DU part and MT part have separate BAP layer entities; at the access IAB node, only the MT part has BAP layer entity .
b) The granularity of BAP layer entity is per MT/DU, rather than per RLC entity.
c) Per MT/DU, two BAP entities (i.e. TX entity and RX entity) rather than two sides of one BAP entity (i.e. TX side and RX side), are defined.
The DU part is network device, from RAN2 perspective, the specification won’t capture the behaviour of DU’s BAP layer. Thus, RAN2 is suggested to focus on details of the BAP 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 2: RAN2 agrees the following principles to specify the BAP: 
a) The BAP specify the operations of “RX entity” and “TX entity”. 
b) The operations at IAB node DU and IAB donor DU could be left to DU implementation in Rel16. 
c) Whether any specific operation for “MT part” and “DU part” to be captured in BAP can be further discussed case by case. 
3) Configuration of BAP layer
[bookmark: OLE_LINK25]Based on the previous analysis, the MT part and DU part has separate BAP layer entities, consequently, the BAP layer in the DU part and the BAP layer in the MT part needs to be configured using separate signalling. For the DU part, it is recommended to configure the BAP layer using F1AP message because the F1-C interface exists between the DU part (IAB-DU or donor-DU) and IAB-donor CU. While for the MT part of IAB node, using RRC message is recommended. More details about the configuration signalling needs to be studied for further step by RAN2 and RAN3. 
Proposal 3: Donor configures the DU part by F1-AP and IAB MT part by RRC with separated signalling.
4) Framework for the BAP entities functionalities



[bookmark: _Ref4167747]Figure 3. Functional view of BAP layer 
Based on the modelling for BAP layer provided in previous sections, the functional view for the BAP layer is shown in Figure 3.
For the access IAB node, one BAP entity is defined in its MT part. For each intermediate IAB node, two BAP entities are included, one is located in the DU part, and another one locates at the MT part. For the donor DU, one BAP entity is included. 
When the Transmitting BAP entity receives an BAP SDU from BH upper layer or from Receiving BAP entity of the same IAB node, it may add a BAP header to the SDU and get the BAP PDU, then it will select a next hop node for this BAP PDU and chose a backhaul RLC channel towards the selected next hop node. After that, the transmitting BAP entity can deliver the BAP PDU to lower layer. It is worth noting that the operation of adding of BAP header can be optional, for example, the access IAB node need such operation, while the intermediate IAB node may node need since the BAP header does not need to be changed in intermediate IAB node.
For the Receiving BAP entity, it selects whether BH upper layer or Transmitting BAP entity of the same IAB node, to deliver the BAP SDU according to the information carried in the BAP header (e.g. routing info), after that, it will remove the BAP header and deliver the BAP SDU to the selected upper layer or entity. Similar to the adding BAP header operation in the transmitting entity, the removing BAP header operation also can be optional in the receiving entity. For example, for the downstream transmission, the receiving BAP entity is the MT’s BAP entity. The receiving BAP entity checks the routing identifier (e.g. the destination node address) included in the BAP header. If the routing identifier indicates the current IAB node is the destination node, the BAP entity will deliver the BAP SDU to BH upper layer (e.g. the IP layer of the IAB node DU). Otherwise, the receiving BAP entity can deliver the BAP PDU directly to the transmitting BAP entity locates at the IAB node DU. 
Proposal 4: RAN2 agrees on the TP for the function view in the BAP layer specification.
3 Conclusion
[bookmark: OLE_LINK95][bookmark: OLE_LINK96]This paper mainly discusses the modelling about BAP layer in backhaul link for further steps, the following proposals are given:
Proposal 1: RAN2 agrees the following BAP layer modelling: 
d) At the intermediate IAB node, DU part and MT part have separate BAP layer entities; at the access IAB node, only the MT part has BAP layer entity .
e) The granularity of BAP layer entity is per MT/DU, rather than per RLC entity.
f) Per MT/DU, two BAP entities (i.e. TX entity and RX entity) rather than two sides of one BAP entity (i.e. TX side and RX side), are defined.
Proposal 2: RAN2 agrees the following principles to specify the BAP: 
d) The BAP specify the operations of “RX entity” and “TX entity”. 
e) The operations at IAB node DU and IAB donor DU could be left to DU implementation in Rel16. 
f) Whether any specific operation for “MT part” and “DU part” to be captured in BAP can be further discussed case by case. 
Proposal 3: Donor configures the DU part by F1-AP and IAB MT part by RRC with separated signalling.
Proposal 4: RAN2 agrees on the TP for the function view in the BAP layer specification.
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Text Proposal for the BAP layer specification
--------------------------------------------------------Start of the TP---------------------------------------------------------
[bookmark: _Toc534934330]x.y.z	BAP entities
The BAP entities are located in the BAP sublayer. One transmitting BAP entity and one receiving BAP entity can defined for per IAB MT or per IAB node DU. 
Figure x.x.x.1 represents the functional view of the BAP entity for the BAP sublayer; it should not restrict implementation. The figure is based on the radio interface protocol architecture defined in TS 38.300.


Figure x.x.x.1. Functional view of BAP sublayer 

--------------------------------------------------------End of the TP---------------------------------------------------------
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