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Introduction
At RAN2#106 meeting BAP layer functionality and modelling were discussed and the following agreements were made:
· The below lists the functions of BAP (initial, might not be complete)
	F1: Retrieve packets from ingress RLC layer
	F2: Deliver packets to egress RLC layer
	F3: Retrieve packets from upper layer
	F4: Deliver packets to upper layer
	F5: Differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer
	F6: Perform bearer mapping and routing for packets delivered to egress RLC layer
	F7: Selection/addition of BAP identifiers for packets received from upper layer
In addition, the following email discussion was set up to discuss BAP modelling:
[106#48][IAB] BAP Modelling (Intel)
	Intended outcome: Model(s) applicable for Control / configuration and for protocol operation
	Deadline:  Thursday 2019-08-08

While companies expressed views on several different aspects of BAP modelling in this email discussion [1], companies seem to be quite divided on one particular aspect of BAP modelling, which is related to how a BAP entity is defined and configured. In this contribution we discuss this issue further and offer some proposals to try to drive consensus among companies.  

 BAP Entity Model and Configuration
The email discussion on BAP modelling [1], considered five following BAP entity models for discussion:
· Option 1: Unified BAP entity
· Option 2: Dual BAP entity (upstream/downstream split)
· Option 3: Dual BAP entity (Transmit/Receive split)
· Option 4: 4 BAP entities ({Upstream, Downstream} x {Transmit, Receive} split)
· Option 5: Dual BAP entities (DU/MT split)
Based on Phase 1 of the discussion, Options 2 and 4 were ruled out and it was determined that Options 3 and 5 were quite similar. So effectively, companies were left between choosing one of the two following BAP entity models:
· Option 1: Unified BAP entity
· Option 3/5: Dual BAP entities (T/R or DU/MT split)
Proponents of the unified BAP entity model prefer a single BAP entity across the DU and MT side due to reasons of simplicity, concerns about having to standardize interactions between multiple BAP entities within an IAB node, possibility of a single configuration for the entire BAP entity, etc. There were also some variations in the proposed unified BAP entity models. Some companies preferred to define a single BAP entity that contains one set of Tx and Rx parts for the MT side, and another set of Tx and Rx parts for the DU side. On the other hand, some companies wanted to define one BAP entity that contains a single Tx part for the entire IAB node (DU and MT side) and a single RX part for the entire IAB node (DU and MT side). 
[bookmark: _Hlk16613291]Proponents of the dual BAP entity model raised concerns that if a single BAP entity is defined across DU and MT parts, this may violate the peer-2-peer model principle. This is because a single BAP entity would then interact with one BAP entity on the child IAB node, and one BAP entity on the parent IAB node, causing a 3-peer interaction. Furthermore, proponents of the dual BAP entity model also raised a concern that if a BAP entity is defined to contain both the DU and MT parts, some special specification consideration would have to be given to the BAP entity at the access IAB node and donor IAB node. This is because an access IAB node only as an MT-side BAP layer and a donor IAB node only as a DU-side BAP layer. Some companies also commented that a single configuration for the entire BAP entity is not possible.
Proponents of both sides made some valid points, which is why it has been difficult to converge on this issue. In the remaining part of this section we provide proposals to help drive consensus on this important matter.

BAP configuration
At the RAN3#104 meeting, the following agreement was made regarding configuration of BAP layer of the DU of an IAB node:
After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)
Thus, regardless of whether the BAP layer is composed of one or two entities, it has already been agreed that the DU side of an IAB node will be configured using F1AP. Regarding configuration of the MT side, some proponents of single BAP entity want the F1AP signalling to also configure the MT side of the BAP layer. However, there is a practical problem with doing this. During IAB node setup procedure, the BAP layer of the MT needs to be configured first, and provided with a BAP address so that the MT can establish two-way communications with the IAB-donor. At this point, no F1AP interface exists between the DU and the IAB-donor. So the only way to configure the BAP layer of the MT of the IAB node is via the MT’s RRC signalling. After the BAP layer of the MT is established, the DU can begin the F1AP establishment process, which first involves 4-way SCTP handshake, followed by F1-AP setup handshake. Due the practicality of this IAB node set up procedure, it is necessary to configure the BAP layer of the MT via RRC signalling and the BAP layer of the DU via F1AP signalling.
Observation 1: During IAB node setup, since the BAP address of the MT needs to be established before the DU can begin SCTP handshake and F1AP setup procedure, the only way to configure the BAP layer of the MT is via RRC signalling.
Proposal 1: The BAP layer of the MT of an IAB node should be configured via RRC signalling.

BAP entity model
In order to achieve consensus among companies with differing views, BAP specification should be approached in a way that defines transmit and receive parts without explicitly defining the number of BAP entities. There are several important aspects of the BAP layer model that can be specified without deciding whether an IAB node consists of one or two BAP entities. For example, everyone can agree that the transmitter part of a BAP entity on one IAB node communicates with the receiver part of a BAP entity on its peer IAB node. During the email discussion [1] companies were overwhelmingly in favour of not specifying the interaction between entities inside an IAB node. Based on this premise, as long as the BAP specifications show a model of how the transmitting part of a BAP entity interacts with the receiving part of a BAP entity at a peer IAB node, that should be sufficient. 
Furthermore, the DU side of the BAP layer needs a transmitter part in order to transmit to the receive part of a peer IAB node. The DU side of the BAP layer also needs a receiver part in order to receive, from the transmitter part of a peer IAB node. Similarly, the MT side of the BAP layer also needs a transmitter part in order to transmit to the receive part of a peer IAB node. The MT side of the BAP layer also needs a receiver part in order to receive from the transmitter part of a peer IAB node. 
In order to properly specify the transmitter part and receiver part of a BAP entity, it is necessary to specify the different functions inside the transmitter and receiver parts. It is also necessary to specify the interactions between the functions inside the transmitter and receiver parts. For example, when the receiver part of a BAP entity receives a PDU from the lower RLC layer, it first performs a destination check, then removes the BAP header, and either forwards it to higher layers inside the IAB node, or forwards it to the transmitter part of a BAP entity inside the IAB node for forwarding over the next IAB node. Such functions and interactions between functions need to be specified for a transmitter or receiver part of a BAP entity.
However, it is not necessary to define the scope of a BAP entity or the number of BAP entities inside an IAB node. That can be left up to vendor implementation. Such a BAP specification would allow companies complete freedom in implementing BAP functions inside an IAB node as they want to without restrictions. 
The above discussion leads to the following proposals:
Proposal 2: RAN2 should specify interactions between the transmitter part of a BAP entity on one IAB node and the receiver part of a BAP entity on its peer IAB node. 
Proposal 3: The DU part of a BAP entity needs access to a transmitter part and a receiver part. Similarly, the MT part of a BAP entity needs access to a transmitter part and receiver part. 
Proposal 4: RAN2 should specify functions, and interactions between functions, inside the transmitter part of a BAP entity. Similarly, RAN2 should specify functions, and interactions between functions, inside the receiver part of a BAP entity.
Proposal 5: RAN2 should not specify interaction between BAP entities inside an IAB node. 
Proposal 6: RAN2 should not define the scope and number of BAP entities inside an IAB node.

Conclusion
In this contribution we discuss the issue of BAP layer modelling and configuration, and offer some proposals to drive consensus among companies: 
Observation 1: During IAB node setup, since the BAP address of the MT needs to be established before the DU can begin SCTP handshake and F1AP setup procedure, the only way to configure the BAP layer of the MT is via RRC signalling.
Proposal 1: The BAP layer of the MT of an IAB node should be configured via RRC signalling.
Proposal 2: RAN2 should specify interactions between the transmitter part of a BAP entity on one IAB node and the receiver part of a BAP entity on its peer IAB node. 
Proposal 3: The DU part of a BAP entity needs access to a transmitter part and a receiver part. Similarly, the MT part of a BAP entity needs access to a transmitter part and receiver part. 
Proposal 4: RAN2 should specify functions, and interactions between functions, inside the transmitter part of a BAP entity. Similarly, RAN2 should specify functions, and interactions between functions, inside the receiver part of a BAP entity.
Proposal 5: RAN2 should not specify interaction between BAP entities inside an IAB node. 
Proposal 6: RAN2 should not define the scope and number of BAP entities inside an IAB node.
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