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1	Introduction
During RAN2#105 it was agreed that the Adaptation layer will perform the routing and bearer mapping functions for IAB network. In general, there is a consensus among companies about including the Adaptation layer in both MT and DU protocol stack of an IAB node and configuring the Adaptation layer for the MT/DU via RRC/F1-C. However, there is some lack of clarity about how these Adaptation layers will coordinate for the downstream and upstream transmissions, and do we need one Adaptation entity (for MT and DU) per IAB node or per cell, etc. The objective of this paper is to clarify these issues.
2 	Adaptation Layer Entities
In our view, the Radio bearers carrying CP/UP traffic for the MT functionality of an IAB node should be handled separately from RLC BH channels used to carry traffic to/from the IAB access link. The simplest way to handle these bearers separately is to use different logical channel IDs. 
[bookmark: _GoBack]Only the RLC BH channels will be configured with an Adaptation Layer entity. In each IAB node, there will be two Adaptation Layer entities. One configured as part of RRC signalling to the IAB MT side. This entity is established as part of the BH RLC establishment. The purpose of this entity is the following:
· For UL packets from IP layer within the IAB node, it assigns the Adaptation Layer routing information (to enable communication with the Donor DU over 1 or more hops)
· For DL packets the Adaptation Layer entity inspects the routing information and determines if the traffic is destined for the IP layer within the IAB node or if it is for children IAB nodes. 

The other Adaption Layer entity is configured via F1-AP signalling to the DU side of the IAB node. This entity is only active when there is connected children IAB node. The purpose of this entity is the following:
· For DL packets the entity will perform routing between Adaption Layer routing information from the IAB node parent, to the right child IAB (MT) link.
· For UL packet the entity will forward the packet to IAB nodes own MT link (single connectivity). In case of multi-connectivity, the UL packet will be routed to the correct MT link. 

These two Adaptation layer entities are illustrated in the figure below. 
Figure 1 shows an example of how the Adaptation entities (MT side and DU side) can be interconnected for downstream transmission. 
[image: ]Based on the knowledge of which “own” Adaptation Layer address/route is configured by Donor-CU (via RRC), the MT Adaptation entity will simply forward the packets received at ingress BH RLC channels to either the IP/GTP layers of F1-C/F1-U (packets destined for the IAB node) or to the Adaptation entity (traffic destined for the child IAB nodes) of the DU functionality. The DU Adaptation entity then further forward the packets (received from MT Adaptation entity) to the appropriate child IAB node employing the routing configured by the Donor-CU (via F1-C). Figure 2 shows an illustrative example of how the two Adaptation entities will perform this forwarding process for the downstream transmission. 

Figure 1: Example of bearer mapping in IAB nodes for downstream transmission 
[image: ]
Figure 2: Example of the functions performed by Adaptation entities for downstream transmission

[image: ]When it comes to the upstream transmission, the purpose of the DU receiving Adaptation entity is to simply forward the packets received form child IAB nodes to the transmitting Adaptation Layer entity of MT functionality.  Moreover, for IAB nodes with multiple MT functionalities, the DU Adaptation Layer entity has to also figure out the right MT functionality when forwarding the packets. Meanwhile, the task of the MT transmitting Adaptation entity is to forward the packets received from DU Adaptation to the appropriate UL BH RLC channels as shown in figure 3. The MT transmitting Adaption entity will also insert Adaptation Layer information for packets from F1-C/F1-U (GTP/IP layers). Figure 4 illustrates a more detailed view of how the two Adaptation entities (DU receiving and MT transmitting) will perform the forwarding processes for the upstream transmission. 

Figure 3: Example of bearer mapping in IAB nodes for upstream transmission 
[image: ]

           Figure 4: Example of the functions performed by Adaptation entities for upstream transmission


[bookmark: _Toc4691903]The BH RLC channels should be separated from any Radio Bearers for the MT (using PDCP/RLC/MAC) by using different logical channels.
[bookmark: _Toc4691904]Only BH RLC channels will use Adaptation Layer.
[bookmark: _Toc4691905]The IAB node will be configured with a MT side Adaptation Layer entity using RRC signalling during BH RLC channel establishment to the IAB node. 
[bookmark: _Toc4691906]The purpose of the MT side Adaptation Layer entity is to 
a. [bookmark: _Toc4691907]Enable routing of backhaul packets to/from the Donor DU.
b. [bookmark: _Toc4691908]In the UL the entity will insert the Adaptation Layer addressing information for traffic originating from the Donor DU. 
c. [bookmark: _Toc4691909]In the DL the entity will identify which packets are addressed to the IAB node, and which packets should be forwarded to children IAB nodes.
[bookmark: _Toc4691910]The IAB node will be configured with a DU side Adaptation Layer entity using F1 signalling at the time when a first child IAB node connects and are assigned BH RLC channels. 
[bookmark: _Toc4691911]The purpose of the DU side Adaptation Layer entity is to
d. [bookmark: _Toc4691912]In the DL to route packets received from the parent IAB node to the right child IAB node (MT link of the child IAB node).
e. [bookmark: _Toc4691913]In the UL in case of multi-path route uplink packets to the right parent node (MT link of the parent node).
4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The BH RLC channels should be separated from any Radio Bearers for the MT (using PDCP/RLC/MAC) by using different logical channels.
Proposal 2	Only BH RLC channels will use Adaptation Layer.
Proposal 3	The IAB node will be configured with a MT side Adaptation Layer entity using RRC signalling during BH RLC channel establishment to the IAB node.
Proposal 4	The purpose of the MT side Adaptation Layer entity is to
a.	Enable routing of backhaul packets to/from the Donor DU.
b.	In the UL the entity will insert the Adaptation Layer addressing information for traffic originating from the Donor DU.
c.	In the DL the entity will identify which packets are addressed to the IAB node, and which packets should be forwarded to children IAB nodes.
Proposal 5	The IAB node will be configured with a DU side Adaptation Layer entity using F1 signalling at the time when a first child IAB node connects and are assigned BH RLC channels.
Proposal 6	The purpose of the DU side Adaptation Layer entity is to
a.	In the DL to route packets received from the parent IAB node to the right child IAB node (MT link of the child IAB node).
b.	In the UL in case of multi-path route uplink packets to the right parent node (MT link of the parent node).
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