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1   Introduction and context

In [1], two representative architectures (referred to as 1a and 1b) were detailed which leverage the CU/DU split architecture. In both architectures, to enable hop-by-hop forwarding between IAB-nodes, an adaptation layer is introduced that includes routing information.
The exact location and function of this adaptation layer is still under discussion but it is generally assumed that this layer performs the mapping of DRBs of individual UEs and MTs of other IAB nodes (attaching to a single IAB node) to inter-IAB DRBs (while potentially grouping various DRBs in the process), for transmission over an IAB link. Through this mapping (or in addition to the mapping – depending on how the mapping is implemented), this layer performs the routing function.
In this submission we examine where in the protocol stack of the IAB nodes this adaptation layer should reside, and the location of the adaptation layer (CU/DU) for the reference architectures 1a and 1b. For the latter issue, we discuss pros and cons of two main solutions, with special focus on standardization impact.
In this submission we only treat reference architectures 1a and 1b, as the topic (adaptation layer and CU/DU split) pertain to these specific design options. For our views on the reference architecture 2a – an equally important design – please see [2].

2   Background: the adaptation layer 
There are several options as to where in the protocol stack the adaptation layer/function should reside. These include:
1. Above the RLC layer;

2. At mid-RLC layer;

3. At the MAC layer.

Looking at the above options, we have a choice between RLC (Options 1 and 2) and MAC-based solutions (Options 3). Additionally, our understanding of difference between Options 1 and 2 is that Option 2 introduces changes to the currently specified RLC. In other words, with Option 1 a new layer has to be introduced (with a SAP between this layer and RLC, potentially a new header and new buffer for the new layer, etc.) whereas with Option 2 we modify the RLC. 

We do see some benefit in studying both Options 1 and 3. For the case of Option 1, any changes in topology should not affect the RLC layer configuration, and there is no need to change the protocol stack from the RLC layer down, which are in our opinion clear benefits. Additionally, in the case of Option 1, ARQ operation can remain on a link-by-link basis rather than end-to-end, which can be more efficient. However, ARQ operation on a link-by-link basis does require each intermediate node to run the RLC state machine, having to decode packets up to the adaptation layer. Option 3 could enable the end-to-end ARQ operation, which can be beneficial if concerns exist about such requirements placed on individual nodes, and if end-to-end lossless operation is an imperative.
Therefore our preference is to rule out Option 2 above from further discussions, while keeping both Options 1 and 3 for now.
Proposal 1. RAN2 to rule out Option 2 (introduction of adaptation function at mid-RLC / above-MAC layer).
In the remainder of this document, we examine two possible locations for the adaptation layer in the IAB donor node: in the CU v. the DU.
3   Overview of 2 main alternatives
In Figure 1 (showing the protocol stacks at IAB nodes for reference architecture 1a, under the assumption that the adaptation layer is placed above the RLC layer, used as an example) the adaptation layer is shown as residing in the CU of the IAB donor node. The adaptation layer performs mapping of DRBs of individual UEs attaching to IAB Node 1 onto DRBs for transmission between the donor and IAB Node 2 (basically, the first hop), possibly including some grouping. One GTP tunnel is then formed for each of these resulting DRBs. What is not shown in the figure are the bearers of the “local” UEs (those attaching to the donor) – as they will not be treated by the adaptation layer. The adaptation layer could also reside in the DU of the IAB donor node, and the following Table compares these two solutions:
	Location of adaptation layer
	CU of the IAB donor node
	DU of the IAB donor node

	PROS
	- fewer GTP-U tunnels required over the F1 interface
- changes not required to F1-AP (no new functions/procedures required)
	- fast bearer mapping change without the involvement of CU

	CONS
	- adaptation layer header inserted into some packets but not others (those of local UEs)
- F1 needs to carry additional information for non-local UE traffic (destination GTP headers)
	- larger number of GTP-U tunnels needs to be established
- potential extension to F1 required (e.g. to convey updated mapping tables, and/or QoS requirements)


From the above Table, it can be seen that putting the adaptation layer at CU side has the main benefit of not requiring any extensions to F1. Since path management – a CP function – is centralized, if a decision is made to change a path, an updated mapping table would simply be sent to the DU. However, if the adaptation layer is in the DU, based on QoS information already shared with the DU, the DU could change the UE bearer to IAB bearer mapping, resulting in faster mapping change without the involvement of CU. This however comes at the expense of a potential extension to F1 interface.
While the location of the adaptation layer (CU/DU) is a RAN3 matter, as shown in the Table above the decision does have impact on signaling overhead, impacting the protocol stack of the IAB nodes. We therefore propose the following:

Proposal 2. RAN2 to examine any potential impact on its work of the placement of adaptation layer within the donor node, including the pros and cons of placing the adaptation layer in CU and DU of the IAB donor.

[image: image1]Figure 1
4   Conclusions
In this tdoc, we examined various options of the position of the adaptation layer in the IAB node protocol stack, and the location of the adaptation layer (CU vs. DU) in the donor node for the reference architectures 1a and 1b. For the former issue, we presented a short analysis justifying our proposal to exclude Option 2 from further study. For the latter issue, we discussed pros and cons of two main solutions in more detail, with special focus on any impact of a decision on this topic on RAN2. As a result, we made the following two proposals:
Proposal 1. RAN2 to rule out Option 2 (introduction of adaptation function at mid-RLC / above-MAC layer).
Proposal 2. RAN2 to examine any potential impact on its work of the placement of adaptation layer within the donor node, including the pros and cons of placing the adaptation layer in CU and DU of the IAB donor.
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