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Introduction

During RAN2#105 meetings, IAB architectures were discussed and RAN2 confirms that routing and bearer mapping (e.g. mapping of BH RLC channels) are adaptation layer functions. And the following agreements were reached for adaptation layer:

Agreements:

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, we would have a further discussion on IAB adaptation layer. 
Discussion

2.1 Adaptation entities in an IAB node 
As agreed in RAN2#105 meeting, the major function of Adaptation layer are routing and bearer mapping. Donor CU configures the Adaptation layer. Currently, there are two options to implement the Adaptation layer:

Option A: configure two Adaptation entities on one IAB node

Option B: configure one Adaptation entity on one IAB node

In Option A, Adaptation layer would be implemented by configuring two Adaptation entities, where one entity is responsible for the Adaptation processing at MT part of IAB node, and the other is responsible for the Adaptation processing at DU part of IAB node. At MT part of IAB node, the Adaptation entity would have a RX part for DL traffic and a TX part for UL traffic. While at DU part of IAB node,  the Adaptation entity would have a RX part for UL traffic and a TX part for DL traffic. It should be noted that since IAB donor DU does not have any MT part, it would only have one Adaptation entity even in Option A.  
In Option B, Adaptation layer would be implemented by configuring one Adaptation entities, and all UL and DL traffic would be processed by it. 
It should be noted that the functions of each Adaptation entity should be same. In Option A, the task of the two Adaptation entities would have to be divided carefully and defined separately in the specifications. This would make the specification of the Adaptation layer more complex. Moreover, implement the Adaptation functions by configuring two Adaptation entities would cause some unnecessary troubles. For example, when a new IAB node get connected, each intermediate IAB node needs to update the routing tables for both UL and DL traffic. When the Adaptation layer is implemented by configuring two Adaptation entities, the UL and DL routing tables exist in the two entities separately and both of them need to be updated in a separate method. Instead, when the Adaptation layer is implemented by one entity, the UL and DL routing tables at each intermediate node could be updated in one step. This one-step adaptation entity update could reduce signaling overhead and avoid any potential confliction between the configurations of two adaptation entities. Hence, it is suggested to implement the Adaptation layer by one Adaptation entity within one IAB node. 
Therefore, it is proposed that only one Adaptation entity exists on each IAB node in UP. 
Proposal 1: Only one Adaptation entity exists on each IAB node in UP. 
Because donor CU has the full knowledge of the entire IAB network, routing should be configured by donor CU. Since only F1AP signaling could be exchanged between donor DU and CU, the Adaptation entity at donor DU could only be configured by F1AP signaling. 

On the other hand, when a new IAB node is integrated, a path between the new IAB node and one donor DU has to be set up by configuring the corresponding adaptation layer with updated routing entry at each intermediate IAB node along the data forwarding path. Only after the adaptation layer configuration updates are ready, F1AP signaling could be delivered between the newly integrated IAB node and donor CU. In this case, due to the fact that the F1-C is not setup yet at the newly integrated IAB node, the Adaptation layer at that IAB node could only be configured by RRC signaling. 

Therefore, the configuration of Adaptation entity should be performed by F1AP signaling in the working IAB nodes as well as donor DU where F1AP signaling channels to donor CU exist. For the new integrated IAB node, configuration of Adaptation entity should be performed by RRC signaling.
Proposal 2:The configuration of Adaptation entity should be performed by F1AP signaling in the working IAB nodes as well as donor DU where F1AP signaling channels to donor CU exist. 
Proposal 3:  For the new integrated IAB node, configuration of Adaptation entity should be performed by RRC signaling. 
2.2 Contents of Adapt header
As described in [1], information to be carried in Adapt 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.
In our opinion, a route ID could be the destination address of IAB-node or IAB-donor DU. It should be contained in the Adaptation header. For DL traffic, after donor DU receives the IP packet, it could encapsulate the adaptation header and fill the corresponding route ID into the Adaptation header for subsequent routing.For UL packet, the Adaptation header is encapsulated by access IAB node and the route ID should be included in the adaptation header. At the intermediate node, it could find the next hop IAB node to route this data packet based on the route ID in the adaptation header and the pre-configured routing table. Hence, it is suggested to include the route ID in Adaptation header. 

Observation 1: Route ID which could be the destination address of IAB-node or IAB-donor DU should be contained in Adaptation header. 

In order to support UE bearer based one to one and many to one bearer mapping, it is necessary for the intermediate IAB know to know which UE bearer the data packet is associated with. Suppose the IPSec security is not enabled, it is possible for the intermediate IAB node to differentiate the UE bearer from the GTP-U TEID contained in the GTP-U header. However, if IPSec security is enabled, it is necessary to include the UE-bearer-specific ID in the adaptation header. In this way, the intermediate node could read the UE-bearer-specific ID in the Adaptation header to identify which bearer the packet belongs to. Then the intermediate IAB node could map the data packet to the corresponding egress BH RLC channel based on the bearer mapping configuration. Hence, UE-bearer-specific ID could be contained in the Adaptation header.
Observation 2: UE-bearer-specific ID could be contained in the Adaptation header for UE bearer based one to one and many to one bearer mapping. 

Due to the existence of UE-bearer-specific ID in the Adaptation header, the belonging UE of a bearer could be contained in the context of each bearer. Hence, it is not necessary to contain UE-specific ID  in the Adaptation header. 

Observation 3: It is not necessary to carry the UE-specific ID  in the Adaptation header.

For DSCP based many to one bearer mapping, the DSCP could be carried in the IP header. It is not necessary to include other QoS information in the adaptation header. 
Observation 4:  QoS information is not necessary to be carried in the Adaptation header.
Based on the above observations, it is suggest to carry the route ID and UE-bearer-specific ID in the Adaptation header.
Proposal 4: It is suggest to carry the route ID and UE-bearer-specific ID in the Adaptation header.  
Conclusion

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

Observation 1: Route ID which could be the destination address of IAB-node or IAB-donor DU should be contained in Adaptation header. 

Observation 2: UE-bearer-specific ID could be contained in the Adaptation header for UE bearer based one to one and many to one bearer mapping. 

Observation 3: It is not necessary to carry the UE-specific ID  in the Adaptation header.

Observation 4:  QoS information is not necessary to be carried in the Adaptation header.
Proposal 1: Only one Adaptation entity exists on each IAB node in UP. 
Proposal 2:The configuration of Adaptation entity should be performed by F1AP signaling in the working IAB nodes as well as donor DU where F1AP signaling channels to donor CU exist. 
Proposal 3:  For the new integrated IAB node, configuration of Adaptation entity should be performed by RRC signaling. 
Proposal 4: It is suggest to carry the route ID and UE-bearer-specific ID in the Adaptation header.  
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