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1. Introduction
RAN#82 approved the new work time Integrated Access and Backhaul for NR [1]. The work item description defines various objectives, many of which closely follow detailed discussions in TR 38.874 [2].
This contribution includes a text proposal on IAB for TS 38.300. The text proposal includes a skeleton and baseline specifications based on the objectives defined in [1] and the corresponding descriptions in [2].
2. Discussion

TBD.
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4. Text Proposal for TS 38.300

********* Start of Change **********
3
Abbreviations and Definitions

3.1
Abbreviations

>>>> Skip
BH

Backhaul

>>>> Skip
IAB
Integrated access and backhaul
>>>> Skip
3.2
Definitions

>>>> Skip
IAB-donor: NG RAN node that provides functionality to support an NR backhaul for IAB-nodes. 

IAB-node: NG RAN node that provides functionality to support connectivity to the network for UE(s) via an NR backhaul

IAB-topology: Set of IAB-nodes connected to an IAB-donor node through one or multiple NR backhaul hops.

NR backhaul link: NR link used for backhauling by IAB.
>>>> Skip
4
Overall Architecture and Functional Split

4.1
Overall Architecture

>>>> Skip
4.x
Integrated Access and Backhaul
4.x.1
General
Integrated access and backhaul (IAB) enables wireless relaying for NR access by using NR radio protocols for backhauling. NR access and backhaul can use the same or different frequency bands. The relaying NG RAN node is referred to as the IAB-node. The backhaul can support single or multiple hops. The terminating node of NR backhauling on network side is referred to as the IAB-donor gNB, which represents a gNB with additional functionality to support IAB. 
The IAB-node supports gNB-DU functionality to terminate the radio protocols of the NR interface, and F1* interfaces to the gNB-CU on the IAB-donor. F1* refers to F1 with IAB-specific modifications. 
In addition to gNB-DU functionality, the IAB-node also supports a subset of mobile termination (MT) functionality of the UE, e.g. PHY and layer-2 functionality to wirelessly connect to a gNB-DU on the IAB-donor or another IAB-node, RRC functionality to connect to the IAB-donor CU, and NAS functionality to connect to the CN.
4.x.2
IAB architecture and interfaces
The architecture for supporting IAB is shown in Figure 4.x.2-1. All IAB-nodes connected to an IAB-donor via NR backhaul links are referred to as the IAB-topology. 

-
The IAB-topology can only have one IAB-donor. 

-
Next-hop neighbours of an IAB-node in the IAB-topology are referred to as northbound if they are closer to the IAB-donor, or as southbound if they are further away from the IAB-donor. 
-
Northbound neighbours are also referred to as parent nodes and southbound neighbours as child nodes. The northbound neighbour (or parent node) of an IAB-node can be another IAB-node or the IAB-donor.

-
IAB-node and IAB-donor can have multiple child nodes. 
-
IAB-nodes can have at most two parent nodes.
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Figure 4.x.2-1: Overall IAB architecture; a) IAB-node using SA mode with NGC; b) IAB-node using NSA mode with EPC

The IAB-node’s gNB-DU function has an F1* interface with the IAB-donor’s gNB-CU. The IAB-node’s gNB-DU function together with the gNB-CU on the IAB-donor provide NR access to UEs and child IAB-nodes in southbound direction.
The IAB-node’s MT-function serves to access the network in northbound direction via NR Uu interface. The IAB-node’s MT function can access NG-RAN in SA-mode or in NSA-mode using EN-DC. In NSA mode, the IAB-node-MT also connects via LTE to a MeNB, and the IAB-donor terminates X2-C as SgNB.
The IAB-node and IAB-donor also perform mapping of F1* signalling and data packets to backhaul RLC-channels. The mapping may be based on existing QoS mechanisms defined for the UE-bearers transported via the NR backhaul. The backhaul RLC-channels carry an adaptation radio protocol layer to support routing across the-IAB topology. This adaptation layer carries the IP layer for F1* transport. The IAB-node supports an IP address on this layer that is routable from the IAB-donor CU.
4.x.3
F1* user plane aspects
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Figure 4.x.3-1: F1* user plane protocol stack for IAB-node

Editor’s note: “Adapt” and “security” need to be replaced with more adequate terms.
Figure 4x.3-1 shows the user plane protocol stack for the IAB-node’s F1* interface, where the IAB-node’s parent is shown as different from the IAB-donor as, e.g., in case of multiple backhaul hops. The backhaul RLC-channels consist of PHY, MAC, RLC and Adaptation radio protocol layers, which are supported hop-by-hop. Opposed to RLC-channels on access links, the backhaul RLC-channel does not have a corresponding PDCP entity. The adaptation sublayer supports routing across the multi-hop topology between IAB-node and IAB-donor-DU. 

F1*-U further holds IP, Security, UDP and GTP-U layers, which are carried end-to-end between IAB-node and IAB-donor. The IP layer is carried on top of the adaptation layer on the NR backhaul links and enables routability between IAB-donor CU-UP and IAB-node via an IAB-donor-DU. IP address allocation is handled within the 5G RAN, and it is independent of CN-allocated IP addresses for PDU sessions or PDN connections. The security layer provides end-to-end security protection of F1*-U. Details of the security protocol are discussed in [TS 33.501].
The F1*-U packets are mapped one-to-one or many-to-one onto backhaul RLC-channels. For one-to-one mapping, each GTP-U tunnel associated with a UE-bearer is mapped to a separate backhaul RLC channel. For many-to-one mapping, GTP-U tunnels associated with multiple UE-bearers are aggregated on the same backhaul RLC channel. Aggregation of GTP-U tunnels may be based on 5QI. It may change from one backhaul hop to the next.
F1*-U supports the same functionality as F1-U.
4.x.4
F1* control plane aspects

[image: image3.emf]IAB-donor

RLC

IAB-node

RLC

Adapt

IP

Adapt

IP

F1-AP

SCTP SCTP

Security Security

F1*-C

IAB-node’s parent

PHY PHY

MAC MAC

RLC RLC

Adapt

Adapt

PHY PHY

MAC MAC

F1-AP


Figure 4.x.4-1: F1* control plane protocol stack for IAB-node 

Editor’s note: “Adapt” and “security” need to be replaced with more adequate terms.
Figure 4.x.4-1 shows the control-plane protocol stack for the IAB-node’s F1* interface, where the IAB-node’s parent is shown as different from the IAB-donor as, e.g., it applies in case of multiple backhaul hops. The backhaul RLC-channels consist of PHY, MAC, RLC and Adaptation radio protocol layers, which are supported hop-by-hop as for the U-plane. The adaptation protocol supports routing of F1*-C across the multi-hop topology between IAB-node and IAB-donor in the same manner as for the user plane.
The F1*-C further holds IP, Security, SCTP and F1-AP layers, which are carried end-to-end between IAB-node and IAB-donor. The IP layer provides routability between IAB-node and IAB-donor-CU-CP in the same manner as for the user plane. 
The security layer provides security end-to-end security protection of F1*-C. Details of the security protocol are discussed in [TS 33.501].
The F1* control plane packets are mapped to different backhaul RLC-channels than F1* user plane packets. 
F1*-C supports the same functionality as F1-C. In addition, F1-AP defines extensions for F1*-C for the support of IAB such as configuration or reconfiguration of:
- BH RLC channels including adaptation layer 
- mapping of F1*-U GTP-tunnels and F1*-AP to BH RLC-channels

- adaptation layer routing tables

- radio-aware scheduling information
- semi-static resources for TDM resource allocation among backhaul and access links
- signaling for inter-IAB-node discovery
Editor’s note: Some of these configurations may also be performed by RRC instead of F1*-AP.
4.x.5
Radio protocol aspects
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Figure 4.x.5-1: Radio user plane protocol stack for IAB-node
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Figure 4.x.5-2: Radio control plane protocol stack for IAB-node 

The IAB-node MT connects to the IAB-donor- or IAB-node gNB-DU and IAB-donor gNB-CU via the NR Uu interface using the same radio protocols and procedures as a UE. The user plane protocol stack is shown in Figure 4.x.5-1 and the control plane protocol stack is shown in Figure 4.x.5-2.
RRC defines extensions for the support of IAB such as configuration or reconfiguration of:

- BH RLC channels including adaptation layer 
- mapping of F1*-U GTP-tunnels and F1*-AP to BH RLC-channels

- adaptation layer routing tables

- radio-aware scheduling information

- semi-static resources for TDM resource allocation among backhaul and access links

- signaling for inter-IAB-node discovery

Editor’s note: Some of these configurations may also be performed by F1*-AP instead of RRC.
Further, per-hop radio layer signaling supports IAB-specific functionality such as:
-
Release of soft resources to child node

- 
Indication of upstream BH RLF
- 
[others]
Editor’s note: The per-hop radio layer signaling may have to be revised.
4.x.6 
Signaling procedures
Signaling procedures are described in TS 38.401.
4.x.7 
IAB-node OAM aspects 

IAB-node OAM aspects are described in TS 38.401.

>>>>>Skip
6
Layer 2

6.1
Overview
>>>>>Skip
6.x
Adaptation Protocol sublayer
This subclause provides an overview on services, functions and PDU structure provided by the Adaptation sublayer.

6.x.1
Services and Functions
The adaptation sublayer is only supported on NR backhaul links. The main services and functions of the adaptation sublayer include:

- Marking of route on PDUs at the source node of the route,
- Routing of PDUs across IAB topology on IAB-nodes and IAB-donor-DU based on route marking, 

- Mapping of PDUs to backhaul RLC-channels.
6.x.2
PDU structure
Figure 6.x.2-1 below depicts the Adaptation PDU structure for user plane and control plane data
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Figure 6.x.2-1: Adapt PDU Structure

The structures for control PDCP PDUs and for control plane Adapt data PDUs are specified in [TS 38.3xx].

>>>>>Skip
6.y 
Modification to Layer 2 for IAB 
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Figure 6.y-1: DL L2-structure of IAB-donor 
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Figure 6.y-2: DL L2-structure of IAB-node 
Editor’s note: These figures have been derived from TR 38.874. Some modifications have been made to better reflect the most recent decisions captured in TR 38.874 conclusions and WID. Further modifications may be necessary.

Figure 6.y-1 shows the DL L2 structure for the IAB-donor, and Fig. 6y-2 shows the DL L2 structure for the IAB-node. 
On the IAB-donor, Adaptation layer processing includes routing, marking of the PDU with a routing identifier, and mapping of the PDU to an BH RLC channel.
On the IAB-node, Adaptation layer processing includes routing and, potentially, re-mapping of the PDU to an egress BH RLC channel.

********* End of Change **********
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