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1. Introduction
The IAB study item aims to define integrated access and backhauling (IAB) solutions for NR. 
In RAN-3 #99bis, a pCR to TR 38.874 was approved which introduces two architecture groups [1]. Architecture group 1 contains two architectures, which use an adaptation layer for routing on the backhaul links. This adaptation layer is inserted into the L2-stack of the backhaul links.
In RAN-2 #101bis, a text proposal to TR 38.874 was approved, which describe U-plane considerations for architecture group 1 [2]. This text proposal introduces an adaptation layer into the L2 protocol stack on the wireless backhaul links. The document does not elaborate on transport between the IAB-donor CU and IAB-donor DU.
This paper discusses transport between IAB-donor CU and DU for architecture group 1. 

2. Discussion
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Figure 1: Protocol stack examples for architecture 1a with end-to-end RLC ARQ and native vs. modified F1-U
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Figure 2: Protocol stack examples for architecture 1a with hop-by-hop RLC ARQ and native vs. modified F1-U
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Figure 3: Protocol stack examples for architecture 1b for native vs. modified F1-U
In architecture group1, F1-U is carried over the wireless backhaul links in a potentially modified form, referred to as F1*-U, using RLC channels with an integrated adaptation layer [2]. 
There are two principal alternatives for F1-U inside the IAB-donor:

Alternative 1: Use native F1-U protocol stack between IAB-donor DU and CU.
Alternative 2: Use modified F1-U protocol stack between IAB-donor DU and CU.
Figures 1, 2 and 3 show examples for both alternatives. Figure 1 shows U-plane protocol stacks for architecture 1a with end-to-end RLC ARQ. Figure 1 shows U-plane protocols stacks for hop-by-hop RLC-ARQ. Figure 3 shows an example of U-plane protocol stacks for architecture 1b.
The native F1-U protocols stack consists of GTP-U/UDP/IP layers. There are multiple alternatives for a modified F1-U protocol stack. It is assumed that the modified F1-U includes information carried on the adaptation layer. It may also carry information from RLC-channel headers such as the LCID.

The Figures 1 to 3 show examples of protocol stacks with native F1-U and with modified F1-U, where the modified F1-U stack consists of Adapt/UDP/IP layers. 
In architecture 1a, the adaptation header and other headers of the RLC channel carry information to:
· identify the UE-bearer, 

· route the PDU across the wireless backhaul,

· enforce QoS for the PDU on wireless backhaul link.

In architecture 1b, the adaptation header and other headers of the RLC channel carry information to:

· route the PDU across the wireless backhaul,

· enforce QoS for the PDU on wireless backhaul link. 
The F1-U headers carry the following information:

· TEID on GTP-U header to identify the UE-bearer, 

· IP-addresses on IP header to route the PDU on the wireline fronthaul,

· DSCP field on IP header to enforce QoS for the PDU on the wireline fronthaul.
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Figure 4: Intra-donor protocols and modifications necessary for alternatives 1 and 2
In Alternative 1, the IAB-donor DU is configured to provide or terminate information carried on adaptation layer and RLC-channel headers of the wireless backhaul link, and to provide or terminate information carried on native F1-U headers of the wireline fronthaul. This operation implies additional configuration of the IAB-donor DU, which may be provided by the IAB-donor CU-CP via F1-AP (Figure 4). The IAB-donor CU-UP does not have to be aware of IAB.
It is possible to reduce or eliminate this configuration of IAB-donor DU through deterministic mapping between information carried on wireless backhaul and wireline fronthaul. The following examples are given:

· The wireless backhaul link uses the TEID of F1-U GTP-U header to identify the UE bearer. 

· Routing on wireless backhaul is based on TEID of F1-U GTP-U header.

· Alternatively, routing on wireless backhaul is based on IP-addresses on F1-U IP header. This can be accomplished by having the IAB-donor DU proxy IP addresses for IAB-nodes.
· QoS enforcement is based on TEID of F1-U GTP-U header or DSCP field on F1-U IP-header.
In Alternative 2, the IAB-donor CU-UP is configured to provide or terminate information carried on adaptation layer and RLC-channel headers of the wireless backhaul link. This implies additional configuration of the IAB-donor CU-UP which may be provided by the IAB-donor CU-CP via E1-AP (Figure 4). The IAB-donor DU forwards the adaptation layer information and potentially other information carried on RLC-headers between wireless backhaul links and wireline fronthaul links.
Observation 1: U-plane transport between IAB-donor DU and CU can use native F1-U or modified F1-U. 
Proposal 1: The study should consider native F1-U and modified F1-U between IAB-donor DU and CU.
Proposal 2: Include the above protocol stacks into TR 38.874.
3. Conclusions

This contribution discusses intra-IAB-donor U-plane transport for architecture group 1. The following observation and proposals have been made:
Observation 1: U-plane transport between IAB-donor DU and CU can use native F1-U or modified F1-U. 
Proposal 1: The study should consider native F1-U and modified F1-U between IAB-donor DU and CU.
Proposal 2: The above table should be included into TR 38.874.
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Annex
The following addition to TR 38.874 is proposed:

********* Start of Change **********
9
Backhaul aspects

Editor’s note:
Primary responsible WG for this clause is RAN3.

9.1 Intra-donor user-plane transport for architecture group 1

9.1.1 General

In architecture group1, F1-U is carried over the wireless backhaul links in a potentially modified form, referred to as F1*-U, using RLC channels with an integrated adaptation layer. 

There are two principal alternatives for F1-U inside the IAB-donor:

Alternative 1: Use native F1-U protocol stack between IAB-donor DU and CU.

Alternative 2: Use modified F1-U protocol stack between IAB-donor DU and CU.

Both alternatives are supported in the study.
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Figure 1: Protocol stack examples for architecture 1a with end-to-end RLC ARQ and native vs. modified F1-U
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Figure 2: Protocol stack examples for architecture 1a with hop-by-hop RLC ARQ and native vs. modified F1-U
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Figure 3: Protocol stack examples for architecture 1b for native vs. modified F1-U
Figures 1, 2 and 3 show examples for both alternatives. Figure 1 shows U-plane protocol stacks for architecture 1a with end-to-end RLC ARQ. Figure 1 shows U-plane protocols stacks for hop-by-hop RLC-ARQ. Figure 3 shows an example of U-plane protocol stacks for architecture 1b.

…
9.2
Additional Interfaces
********* End of Change **********
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