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Introduction

During RAN2#106 meetings, the following agreements were reached for BAP layer: 
Agreements:

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

For this discussion we discuss configuration / control aspects and protocol operation aspects. 

An email discussion on BAP modelling was also triggered after the meeting. The prod and cons of all kinds of options  to implement the BAP layer is extensively discussed. In this contribution, we would have a further discussion on IAB BAP layer. 
Discussion

2.1 BAP entities in an IAB node 
Currently, there are 3 options to implement the BAP layer  that are of interest to companies:

Option 1: An unified BAP entity

Option 3: Dual BAP entities by transmit/receive split

Option 5: Dual BAP entities by DU/MT split

In Option 1, a single BAP entity at each IAB node is used to handle both upstream and downstream traffic of both the MT and the DU sides. This is illustrated in the Fig.1.
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Figure-1 An unified BAP entity
It may not be necessary to remove and add BAP header at an intermediate IAB node in general case.  After BAP entity find out the packet is not destined to it, it could forward it to routing function and perform the routing according to the routing table and the routing information in its BAP header. 

Observation 1: An unified BAP entity could work well with the unified processing for all the BH RLC channels. 
In Option 3, the unified entity at each IAB node is divided into two entities, as shown in Fig.2. One BAP entity is for Tx operations, and the other is for Rx operations. Each BAP entity is used to handle both upstream and downstream traffic of both the MT and the DU sides. This is same as in Option 1 although the details of BH RLC channel (which could be ingress or egress at either DU or MT) are not shown in Fig.2. In this option, since Tx and Rx processing belong to different entity, the BAP header may need to be removed at the Rx entity and added again in the Tx entity even it would not be changed at all in an intermediate node. In the transmitting BAP entity shown in Fig.2, the routing is performed before adding BAP header. Since the routing operation is based on the routing information in the BAP header, and it may not be reasonable to route a packet without BAP header. 
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Figure-2 Dual entities by transmit/receive split

Observation 2: In Option 3 with dual entities by transmit/receive split, it is not reasonable to remove the BAP header of a packet at the intermediate IAB node since routing is based on the routing information in the BAP header. 
In Option 5, two BAP entities are used to implement the BAP functions. One serves IAB DU and the other serves IAB MT. Each entity covers both transmission and reception functions. At the intermediate node, a packet could be forwarded from DU entity to MT entity or vice versa after destination check, or after processed by the receiving part of an entity. . 
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Figure-3 Dual entities by DU/MT split

Observation 3: In Option3 with  Dual entities  by DU/MT split, packets may need to be forwarded between two entities. 

Therefore, unified BAP entity is a reasonable solution. A single BAP entity should be used to realize the functions of BAP layer at each IAB node. 

Proposal 1: A single BAP entity should be used to realize the functions of BAP layer at each IAB node.  
2.2 Contents of BAP header
As described in [1], information to be carried in BAP header has been discussed, which may include:

-
UE-bearer-specific ID 

-
UE-specific ID  

-
Route ID, IAB-node or IAB-donor address 

-
QoS information 
-
Potentially other functions.
It has been agreed in last meeting that the BAP routing ID consists of BAP address and BAP path ID. It should be contained in the BAP header. For DL traffic, after donor DU receives the IP packet, it could encapsulate the BAP header and fill the corresponding route ID into the BAP header for subsequent routing. For UL packet, the BAP header is encapsulated by access IAB node and the route ID should be included in the BAP header. At the intermediate node, data could be routed to the next hop IAB node based on the route ID in the BAP header and the pre-configured routing table. Hence, it is suggested to include the route ID in BAP header. 

Observation 4: Route ID should be contained in BAP header. 

In an intermediate IAB node, bearer mapping could be based on a 1:1 mapping between ingress BH RLC channel and egress BH RLC channel. However, due to different QoS granularity of BH RLC channels or the MFBR and GFBR limitation for a given BH RLC channel, traffic from one ingress BH RLC channel may need to be mapped to two or more egress BH RLC channels at an intermediate IAB node. That is, 1:N mapping between ingress and egress BH RLC channel need to be supported in bearer mapping. 

In 1:N mapping between ingress and egress BH RLC channel, UE-bearer based mapping could be considered. And it is necessary for the intermediate IAB to know which UE bearer the data packet is associated with. To realize that, GTP-U TEID might be carried in the BAP header or the IPv6 flow label in packet header could be reused to identify the UE bearer info for a specific data packet. Hence, UE-bearer-specific ID could be contained in the BAP header. 
Observation 5: UE-bearer-specific ID could be contained in the BAP header for 1-to-N mapping between ingress and egress BH RLC channel . 

Due to the existence of UE-bearer-specific ID in the BAP header, it is not necessary to contain UE-specific ID  in the BAP header. 

Observation 6: It is not necessary to carry the UE-specific ID  in the BAP header.

For QoS based many to one bearer mapping, the QoS info could be carried in the IP header. It is not necessary to include other QoS information in the BAP header. 
Observation 7:  QoS information is not necessary to be carried in the BAP header.
Based on the above observations, it is suggest to carry the route ID and UE-bearer-specific ID in the BAP header.
Proposal 2: It is suggest to carry the route ID and UE-bearer-specific ID in the BAP header.  
Conclusion

In this contribution, we have some discussion on BAP layer. And we have the following observations and proposals:

Observation 1: An unified BAP entity could work well with the unified processing for all the BH RLC channels. 
Observation 2: In Option 3 with dual entities by transmit/receive split, it is not reasonable to remove the BAP header of a packet at the intermediate IAB node since routing is based on the routing information in the BAP header. 
Observation 3: In Option3 with  Dual entities  by DU/MT split, packets may need to be forwarded between two entities. 

Observation 4: Route ID should be contained in BAP header. 

Observation 5: UE-bearer-specific ID could be contained in the BAP header for 1-to-N mapping between ingress and egress BH RLC channel . 

Observation 6: It is not necessary to carry the UE-specific ID  in the BAP header.

Observation 7:  QoS information is not necessary to be carried in the BAP header.
Proposal 1: A single BAP entity should be used to realize the functions of BAP layer at each IAB node.  
Proposal 2: It is suggest to carry the route ID and UE-bearer-specific ID in the BAP header.  
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