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1. Introduction
In previous RAN2/3 meeting, some progresses on IAB architecture were achieved, and these progresses were reflected in the newest TR. However, there are some issues need to be further clarified and corrected, e.g. whether an IAB node can connect to multiple IAB donors. 

 In this contribution, we provide some analysis and proposals on this issue and the corresponding text proposals are attached.
2. Discussion 

According to the current agreement of RAN3 on CU / DU split, more than one DU entities are allowed to connect to one CU entity, but one DU entity is not allowed to connect to multiple CU entities. In IAB architecture, a L2 IAB node can be considered as a separate DU entity, and an IAB-donor can be regarded as a CU entity via F1 interface connected to the L2 IAB node. Therefore, it can be deduced that multiple L2 IAB nodes can connect to one IAB-donor entity, but one L2 IAB node entity is not allowed to connect to multiple IAB-donor entities. 
Observation 1: Multiple L2 IAB nodes can connection to one IAB-donor entity, but one L2 IAB node entity is not allowed to connect to multiple IAB-donor entities.
In addition, in CU-UP split architecture, each DU can be connected to multiple CU-UP entities to provide load balancing for user plane data within the CU, but in this case, the DU entity is only allowed to connect to one CU-CP entity. Currently CU-UP split architecture is also supported in IAB  network. Therefore it can be deduced that one L2 IAB node can connect to multiple donor-UP entities, but one L2 IAB node entity is not allowed to connect to multiple donor-CP entities.

Observation 2: One L2 IAB node can connect to multiple donor-UP entities, but one L2 IAB node entity is not allowed to connect to multiple donor-CP entities.
In the newest TR [2], there is the description “an IAB node can connect to more than one upstream IAB-node or IAB-donor” and the figure where the relationship of one L2 IAB node entity connecting to more than one donor-CP entities is shown. Therefore it is proposed to delete the relevant description and figure to make TR clearer, the corresponding TP modification is provided as below.
Proposal 1: RAN3 to discuss and modify the corresponding TR based on the following Text Proposals.
3. Conclusion 
This contribution discusses some issues on the bearer management for L2 IAB architecture. And the following proposals were made:
Observation 1: Multiple L2 IAB nodes  can connection to one IAB-donor entity, but one L2 IAB node entity is not allowed to connect to multiple IAB-donor entities.
Observation 2: One L2 IAB node can connect to multiple donor-UP entities, but one L2 IAB node entity is not allowed to connect to multiple donor-CP entities.
Proposal 1: RAN3 to discuss and modify the corresponding TR based on the following Text Proposals.
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Figure 6.3.1-1: Reference diagram for architecture 1a (SA-mode with NGC)
Architecture 1a leverages CU/DU-split architecture. Figure 6.3.1-1 shows the reference diagram for a two-hop chain of IAB-nodes underneath an IAB-donor, where IAB-node and UE connect in SA-mode to an NGC. 

In this architecture, each IAB node holds a DU and an MT. Via the MT, the IAB-node connects to an upstream IAB-node or the IAB-donor. Via the DU, the IAB-node establishes RLC-channels to UEs and to MTs of downstream IAB-nodes. For MTs, this RLC-channel may refer to a modified RLC*. An IAB node can connect to more than one upstream IAB-node but only one IAB-donor. 

///////////////////////////////////////////////////////////////////// 1st Change  ///////////////////////////////////////////////////////////////////////
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Figure 6.3.1-2: Reference diagram for architecture 1b (SA-mode with NGC) .
Architecture 1b also leverages CU/DU-split architecture. Figure 6.3.1-2 shows the reference diagram for a two-hop chain of IAB-nodes underneath an IAB-donor. Note that the IAB-donor only holds one logical CU. An IAB node can connect to more than one upstream IAB-node but only one IAB-donor.
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Figure 6.4.1-1: Reference diagram for architecture 2a (SA-mode with NGC)
Figure 6.4.1-2 shows the reference diagram for architecture 2a, where UE and IAB-node use SA-mode with NGC. 
In this architecture, the IAB-node holds an MT to establish an NR Uu link with a gNB on the parent IAB-node or IAB-donor. Via this NR-Uu link, the MT sustains a PDU-session with a UPF that is collocated with the gNB. In this manner, an independent PDU-session is created on every backhaul link. Each IAB-node further supports a routing function to forward data between PDU-sessions of adjacent links. This creates a forwarding plane across the wireless backhaul. Based on PDU-session type, this forwarding plane supports IP or Ethernet. In case PDU-session type is Ethernet, an IP layer can be established on top. In this manner, each IAB-node obtains IP-connectivity to the wireline backhaul network. An IAB node can connect to more than one upstream IAB-node but only one IAB-donor. 
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Figure 6.3.1-2: Reference diagram for architecture 2b (SA-mode with NGC)
In architecture 6.4.1-2, the IAB-node holds an MT to establish an NR Uu link with a gNB on the parent IAB-node or IAB-donor. Via this NR-Uu link, the MT sustains a PDU-session with a UPF. Opposed to architecture 2a, this UPF is located at the IAB-donor. Also, forwarding of PDUs across upstream IAB-nodes is accomplished via tunnelling. The forwarding across multiple hops therefore creates a stack of nested tunnels. As in architecture 2a, each IAB-node obtains IP-connectivity to the wireline backhaul network. All IP-based interfaces such as NG, Xn, F1, N4, etc. are carried over this forwarding IP plane. The right side of Figure 6.4.1-2 shows a protocol stack example for NG-U. An IAB node can connect to more than one upstream IAB-node but only one IAB-donor.
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Figure 6.4.1.-3: Reference diagram for architecture 2c (SA-mode with NGC)
Architecture 6.4.1-3 leverages DU-CU split. The IAB-node holds an MT which sustains an RLC-channel with a DU on the parent IAB-node or IAB-donor. The IAB donor holds a CU and a UPF for each IAB-node’s DU. The MT on each IAB-node sustains a NR-Uu link with a CU and a PDU session with a UPF on the donor. Forwarding on intermediate nodes is accomplished via tunnelling. The forwarding across multiple hops creates a stack of nested tunnels. As in architecture 2a and 2b, each IAB-node obtains IP-connectivity to the wireline backhaul network. Opposed to architecture 2b, however, each tunnel includes an SDAP/PDCP layer. All IP-based interfaces such as NG, Xn, F1, N4, etc. are carried over this forwarding plane. The right side of Figure 6.4.1-2 shows a protocol stack example for NG-U. An IAB node can connect to more than one upstream IAB-node but only one IAB-donor.

///////////////////////////////////////////////////////////////////// 5th Change  ///////////////////////////////////////////////////////////////////////
5.1. 9.2
IAB Topologies
The following IAB topologies are considered in the study:

1. Spanning tree (ST)

2. Directed acyclic graph (DAG)
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Figure 9.2-1: Examples for spanning tree and directed acyclic graph. The array indicates the directionality of the graph edge.
The directionality of the Uu-backhaul link, defined by uplink and downlink, is aligned with the hierarchy of the ST or DAG.

For ST, each IAB-node has only one parent node, which can be another IAB-node or the IAB-donor. Each IAB-node is therefore connected to only one IAB-donor at a time, and only one route exists between IAB-node and this IAB-donor.
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Figure 9.2-2: Examples for link- and route redundancy in DAG
For DAG, the following options can be considered:

· The IAB-node is multi-connected, i.e., it has links to multiple parent nodes (not IAB -donor) (Fig 9.2-2a). 

· The IAB-node has multiple routes to another node, e.g. the IAB-donor (Fig 9.2-2b).

· Both options can be combined, i.e., the IAB-node may have redundant routes to another node via multiple parents (Fig 9.2-2c). 

Multi-connectivity or route redundancy may be used for back-up purposes. It is also possible that redundant routes are used concurrently, e.g., to achieve load balancing, reliability, etc. 
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Figure 9.2-3: Route redundancy in arch group 1
For architecture group 1, the following scenarios can be considered for an IAB-node with redundant routes (Figure 3). These routes may pertain to:

· The same IAB-donor DU, and therefore the same IAB-donor CU-CP and CU-UP (Fig. 9.2-3a),

· Different IAB-donor DUs, but same IAB-donor CU-CP and CU-UP (Fig. 9.2-3b),

· Different IAB-donor DUs, different IAB-donor CU-UP, but same IAB-donor CU-CP (Fig. 9.2-3c), 

· 

[image: image10.emf]b)

IAB

node

IAB

node

IAB

node

IP domain 1 IP domain 2

a)

IAB

node

IAB

node

IAB

node

IP domain


Figure 9.2-4: Examples for link- and route redundancy in arch group 2
For architecture group 2, the following scenarios need to be considered for an IAB-node with redundant routes. These routes may pertain to:

· The same IP domain (FFS),

· Different IP domains (FFS). 

For at least some of these topologies, aspects of IP address management as well as procedures for topology adaptation will be studied. Further prioritization of these topologies may be necessary.
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