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1. Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR. The following agreements were made in RAN-2 NR Ad hoc 1801 [1]: 

Agreements

1: IAB design shall support multiple backhaul hops
	-	The architecture should not impose limits on the number of backhaul hops.
	-	The study should consider scalability to hop-count an important KPI.
	-	Single hop is considered a special case of multiple backhaul hops.
…

3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS
…

6: Strive to maximize reuse of Rel-15 NR specifications for the design of the backhaul link. Enhancement can also be considered.

In RAN-3 #99, a multi-company proposal established five generic IAB architectures for L2- and L3-relaying in compliance with the above agreements [2]. This paper discusses U-plane considerations of L2 relaying.

2. Discussion





Figure 1: Protocol stack examples for L2-relaying with Adapt above or integrated with MAC layer and terminated at Donor DU: 1a) hop-by-hop ARQ, 1b) end-to-end ARQ (Hi-RLC refers to ARQ, Lo-RLC to RLC segmentation),




Figure 2: Protocol stack examples for L2-relaying with Adapt above RLC and hop-by-hop RLC ARQ: 2a) terminated at Donor DU, 2b) terminated at Donor CU

Table 1: Alternatives for L2-relaying included in the study
	
	Alternative 1
	Alternative 2

	Adaptation Layer
	Between MAC and RLC
	Above RLC

	RLC ARQ
	End-to-end or Hop-by-hop

	Hop-by-hop

	Adaptation Layer Termination
	At DU on Donor
	At CU or DU on Donor



2.1 Adaptation Layer
The UE establishes access-RLC-channels with the DU on the UE’s access IAB node. Each access-RLC channel is extended via a modified form of F1-U, referred to as F1*-U, between the UE’s access DU and the IAB-donor CU.

The information embedded in F1*-U is carried over RLC-channels across the backhaul links. It may be carried on an adaptation layer, which is integrated with the L2 MAC/RLC stack. 

The adaptation layer may carry information such as:
· UE-bearer-specific Id
· UE-specific Id
· Route Id or address Id
· QoS Id
· Potentially other information 
Details of the information carried in the adaptation layer are FFS.

Based on the architecture, not all of this information has to be carried on the adaptation layer. The information may further be carried in different form than in GTP-U/UDP/IP of F1-U to allow for IAB-specific optimizations, e.g. such as overhead reduction. 

The adaptation layer may potentially be placed (Figures 1 and 2):
· Integrated with MAC layer or above MAC layer
· Above RLC layer

The adaptation layer may include information evaluated on each hop and other information evaluated at the end points. The adaptation layer may further consist of sublayers. It is perceivable, for example, that F1-U’s GTP-U header becomes a part of the adaptation layer. Also, F1-U’s GTP-U/UDP/IP header stack may become a part of the adaptation layer. The design of the adaption header may be architecture-dependent and is FFS.

2.2 Multi-hop RLC ARQ
For RLC AM, ARQ can be conducted hop-by-hop along access and backhaul links. It is also possible to support ARQ end-to-end between UE and IAB-donor (referred to as Hi-RLC in Figure 1b). Since RLC segmentation is a just-in-time process it is always conducted in a hop-by-hop manner (referred to as Lo-RLC in Figure 1b). 

Figures 1 and 2 shows examples for end-to-end and hop-by-hop ARQ.

2.3 Adaptation-layer termination. 
The adaptation layer may be terminated at the DU at the IAB-donor or the CU at the IAB-donor. The transport of the adaptation layer between CU and DU on the IAB-donor is FFS. Figure 1 shows examples for both options.

2.4 Focus of study
For L2-relaying, the study will only focus on Alternatives 1 and 2 shown in Table 1. Figures 1a and 1b show examples for Alternative 1. Figures 2a and 2b show examples for Alternative 2.

2.5 Proposal
Proposal: Include considerations discussed in 2.1 to 2.4 into TR 38.874.
3. Conclusion
This paper discussed U-plane considerations of L2 relaying. The following is proposed:

Proposal: Include considerations discussed in section 2.1 to 2.4 into TR 38.874.
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Figure 1: Protocol stack examples for L2-relaying with Adapt above or integrated into MAC layer and terminated at Donor DU: 1a) hop-by-hop ARQ, 1b) end-to-end ARQ (Hi-RLC refers to ARQ, Lo-RLC to RLC segmentation),





Figure 2: Protocol stack examples for L2-relaying with Adapt above RLC and hop-by-hop RLC ARQ: 2a) terminated at Donor DU, 2b) terminated at Donor CU

Table 1: Alternatives for L2-relaying included in the study
	
	Alternative 1
	Alternative 2

	Adaptation Layer
	Between MAC and RLC
	Above RLC

	RLC ARQ
	End-to-end or Hop-by-hop

	Hop-by-hop

	Adaptation Layer Termination
	At DU on Donor
	At CU or DU on Donor



8.2.1 Adaptation Layer
The UE establishes access-RLC-channels with the DU on the UE’s access IAB node. Each access-RLC channel is extended via a modified form of F1-U, referred to as F1*-U, between the UE’s access DU and the IAB-donor CU.

The information embedded in F1*-U is carried over RLC-channels across the backhaul links. It may be carried on an adaptation layer, which is integrated with the L2 MAC/RLC stack. 

The adaptation layer may carry information such as:
· UE-bearer-specific Id
· UE-specific Id
· Route Id or address Id
· QoS Id
· Potentially other information 
Details of the information carried in the adaptation layer are FFS.

Based on the architecture, not all of this information has to be carried on the adaptation layer. The information may further be carried in different form than in GTP-U/UDP/IP of F1-U to allow for IAB-specific optimizations, e.g. such as overhead reduction. 

The adaptation layer may potentially be placed (Figures 1 and 2):
· Integrated with MAC layer or above MAC layer
· Above RLC layer

The adaptation layer may include information evaluated on each hop and other information evaluated at the end points. The adaptation layer may further consist of sublayers. It is perceivable, for example, that F1-U’s GTP-U header becomes a part of the adaptation layer. Also, F1-U’s GTP-U/UDP/IP header stack may become a part of the adaptation layer. The design of the adaption header may be architecture-dependent and is FFS.

8.2.2 Multi-hop RLC ARQ
For RLC AM, ARQ can be conducted hop-by-hop along access and backhaul links. It is also possible to support ARQ end-to-end between UE and IAB-donor (referred to as Hi-RLC in Figure 1b). Since RLC segmentation is a just-in-time process it is always conducted in a hop-by-hop manner (referred to as Lo-RLC in Figure 1b). 

Figures 1 and 2 shows examples for end-to-end and hop-by-hop ARQ.

8.2.3 Adaptation-layer termination. 
The adaptation layer may be terminated at the DU at the IAB-donor or the CU at the IAB-donor. The transport of the adaptation layer between CU and DU on the IAB-donor is FFS. Figure 1 shows examples for both options.

8.2.4 Focus of study
For L2 relaying, the study will only focus on Alternatives 1 and 2 shown in Table 1. Figures 1a and 1b show examples for Alternative 1. Figures 2a and 2b show examples for Alternative 2.
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