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Introduction

RAN2 discussed the modelling of Backhaul Adaptation Protocol (BAP), particularly whether different BAP entities are needed at the MT and the DU of an IAB node. This discussion tries to identify the BAP functionality that needs to be supported at the different nodes, to help RAN2 conclude on the BAP modelling issues. 

DISCUSSION

- 
LG think there could be one single entity. Nokia agrees

- 
LG think that a single entity is simpler. Nokia agrees. ZTE agrees and think the signalling overhead can be reduced. 

- 
CATT think that both one and two entities can work. 

- 
Chair think the main issue is maintainability and how we work with the specifications in 3GPP. 

- 
KDDI agrees this is a modelling and think we can start with one single entity. 

- 
Ericsson think two entities is compliant with IAB integration. Huawei wonders if we have a single entity, what is the peer entity. LG think this can be resolved, and are not sure the concept of a peer entity is needed. 

· Offline 104, converge to a first model, discuss the functionality and the associated model (Intel). 

Discussion
BAP functionality is needed at the Donor DU, the intermediate IAB node MT, the intermediate IAB node DU and the access IAB node MT. BAP is responsible for routing and bearer mapping. Routing consists of determining, the egress link for the packet, based on information in the header. Bearer mapping consists of determining the RLC backhaul channel to which the packet should be mapped on the egress link. This document tries to capture the essential BAP related functionality needed at the different nodes in an IAB network.
This discussion does not attempt to go into details of bearer mapping and routing. If there are details of bearer mapping and routing that influence the modelling of BAP beyond what is assumed here, companies are requested to identify and explain them.
For UE traffic (i.e., traffic that does not terminate at an IAB node)

At Donor DU:

Downstream:

1. Retrieve packets from upper layer
2. Selection/addition of BAP identifiers for packets received from upper layer
3. Perform routing and bearer mapping

4. Deliver packets to RLC layer

Upstream:

1. Retrieve packets from RLC layer

2. Deliver packets to upper layer
Q1. Does this reflect the BAP functionality needed at the Donor DU? Please provide comments below.

	Company
	Comments

	
	


At Intermediate IAB node:
Downstream:

1. Retrieve packets from MT RLC

2. Perform routing and bearer mapping

3. Deliver packets to DU RLC layer

Upstream:

1. Retrieve packets from DU RLC layer

2. Perform routing and bearer mapping

3. Deliver packets to MT RLC layer

Q2. Does this reflect the BAP functionality needed at an intermediate IAB node? Please provide comments below.

	Company
	Comments

	
	


At Access IAB node:

Downstream:

1. Retrieve packets from MT RLC layer

2. Deliver packets to upper layer
Upstream:

1. Retrieve packets from upper layer
2. Selection/addition of BAP identifiers for packets received from upper layer
3. Perform routing and bearer mapping

4. Deliver packets to MT RLC layer

Q3. Does this reflect the BAP functionality needed at an access IAB node? Please provide comments below.

	Company
	Comments

	
	


MT specific traffic

· If MT traffic is terminated at parent node, then MT is treated as a UE; BAP at MT does not process this traffic.

· If MT traffic is terminated at MT, then BAP layer at MT has to handle MT specific traffic differently: MT has to process its own traffic in BAP layer and determine that there is no need to forward.

Observation: Functionality for handling MT specific traffic may be needed depending on termination point of the backhaul for MT’s traffic.

BAP layer functionality
The BAP layer includes the following functionality. This is the union of the functions needed at all nodes (depending on the node, a subset of these is needed). This functionality applies to both upstream and downstream traffic (but with different parameters and configuration):


· 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

Proposal: RAN2 should agree that the above list represents the BAP layer functionality.
Note: F1-F7 are used as “functions” that are instantiated for different “inputs” below to describe the entities. For example F1 (ingress = MT) means “Retrieve packets from the MT RLC layer”.
BAP entity modelling for Donor DU node

The BAP entity at the Donor DU consists of:

· F1 (ingress = DU) – for upstream traffic
· F2 (egress = DU) – for downstream traffic

· F3 (upper layer = IP) – for downstream traffic

· F4 (upper layer = IP)  – for upstream traffic

· F6 (egress = DU) – for downstream traffic

· F7 (upper layer = IP) – for downstream traffic
Proposal: RAN2 should agree that the above is a model of the BAP entity at the Donor DU.
BAP entity modelling for IAB nodes
Option 1: Unified BAP entity

· F1 (ingress = DU or MT) –for upstream or downstream traffic respectively

· F2 (egress = MT or DU)  - for upstream or downstream traffic respectively

· F3 – for MT’s upstream traffic or UE’s upstream traffic (at access IAB node)

· F4 – for MT’s downstream traffic or UE’s downstream traffic (at access IAB node)

· F5 (egress = DU) – to differentiate downstream traffic to be forwarded from traffic that is not to be forwarded

· F6 (egress = DU or MT) – for downstream and upstream traffic respectively
Option 2: Dual BAP entity (upstream/downstream split)
	Downstream BAP

· F1 (ingress = MT) – for downstream traffic
· F2 (egress = DU) – for downstream traffic
· F4 – for MT’s downstream traffic or UEs downstream traffic

· F5 (egress = DU) – to differentiate downstream traffic to be forwarded from traffic not be forwarded

· F6 (egress = DU) – for downstream
	Upstream BAP
· F1 (ingress = DU) – for upstream traffic

· F2 (egress = MT) – for upstream traffic

· F3 – for MT’s upstream traffic or UE’s upstream traffic

· F6 (egress = MT) – for upstream traffic


Option 3: Dual BAP entity (Transmit/Receive split)
	Transmit BAP

· F2 (egress = MT or DU) – for upstream or downstream respectively
· F3 – for MT’s upstream traffic or UE’s upstream traffic
· F6 (egress = DU or MT) for downstream and upstream respectively
	Receive BAP
· F1 (ingress = MT or DU) – for downstream or upstream respectively
· F4 - for MT’s downstream traffic or UEs downstream traffic
· F5 (egress = DU) - to differentiate downstream traffic to be forwarded from traffic not be forwarded



Option 4: 4 BAP entities ({Upstream, Downstream} x {Transmit, Receive} split)

	Downstream Transmit BAP
· F2 (egress = DU) – for downstream traffic
· F6 (egress = DU) – for downstream traffic
	Upstream Transmit BAP
· F2 (egress = MT) –for upstream traffic
· F3 – for MT’s upstream traffic or UE’s upstream traffic
· F6 (egress = MT) – for upstream traffic

	Downstream Receive BAP
· F1 (ingress = MT) for downstream traffic

· F4 – for MT’s downstream traffic or UE’s downstream traffic

· F5 (egress = DU) - to differentiate downstream traffic to be forwarded from traffic not be forwarded
	Upstream Receive BAP
· F1 (ingress = DU) for upstream traffic


Proposal: RAN2 should discuss Options 1-4 as possibilities for BAP entity models.
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Conclusion
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