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1	Introduction
[bookmark: _Ref178064866]The Rel-16 IAB-node(s) supports topological redundancy on BAP layer; however, the IAB-node can only connect to two parent nodes for backhauling purposes. One of the objectives of Rel-17 WI for IAB node is to enhance the topological redundancy, and this paper proposes multiple MTs per IAB-node as a potential extension to be considered for topological redundancy.
2	Discussion
Currently, NR supports DC by setting up multiple UE bearer contexts in the DUs that serve the UE. These different UE contexts are identified as part of F1-U (GTP tunnels) towards the DU serving the UE. This is shown in Figure 1.
The DC aspects are transparent to UE application layers, i.e. the UEs just send/receive data from a DRB which could be configured as an MCG, SCG, or split DRB. In the case of split DRB, the splitting point is below PDCP and relying on various NR PDCP functions to handle re-ordering, re-transmission, and duplication removal. 
For Rel-16 IAB-node(s), RAN2 agreed to reuse the NR-DC framework for setting up multi-connectivity to IAB nodes. However, only MCG or SCG BH RLC channels should be used, meaning that the traffic will not be split, i.e., the split bearer is not be supported as there is no NR PDCP for F1-U traffic to the IAB node.
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	Figure 1: Support for NR-DC to UEs
Observation 1: For Rel-16 IAB-node(s), RAN2 agreed that NR-DC framework should be used to set up multi-connectivity for IAB nodes, but there will be no support for split bearers to the IAB node.
If an IAB node is multi-connected, it is possible to associate the different connections with different BAP Path IDs as part of the BAP routing ID. However, the DC framework currently has some limitations:
· DC is only supported between different frequency bands;
· Only 2 cell groups are currently supported;
· For IAB nodes using EN-DC, only a single NR SCG is supported. 
One alternative to overcome these limitations is to extend the DC framework in the 3GPP specifications by allowing intra-frequency DC, multi-connectivity with more than two cell groups, etc. However, a simpler approach for solving the same problem is to allow the IAB to support multiple logical MTs, which set up independent connections to the network. This approach can support any number of connections on any frequency and, from a user plane point of view, is identical to the current DC-based solution. 
It is expected that some IAB nodes will support multiple radio units, capable of operating independently or only loosely coupled with each other, on the same frequency. These radio units could be associated with different antennas pointed in different directions, e.g. covering different sectors. Although these radio units would still be limited by half-duplex constraints (i.e. not being capable of simultaneous transmission and reception on the same frequency), they would support simultaneous transmission to, and simultaneous reception from multiple parent nodes on the same frequency.   
In this respect, some IAB nodes will likely be very different from current UE chipset modems that support tightly integrated DC solutions. One simple way to allow these nodes to set up multiple connections to the network is to allow them to operate the MT parts as independent MTs with separate control RRC/NAS connections to the network, and separate BAP addresses, etc. Like the DC-based solution, each connection can be treated as a separate NIC from the higher-layer point of view. With such a solution, the normal connectivity management procedure can be used for setting up the MT connections. The only additional functionality required is to ensure that the different MT connections are set up via different radio paths. Most likely, this can be ensured by implementation, i.e. the IAB node will only connect multiple paths if multiple parent cells are available. An added benefit of using multiple MTs is that more than 2 NR paths (or more than 1 NR path for EN-DC) can be supported without standard impacts.
Observation 2: Multiple MTs provide a simple solution for supporting multiple connections to the IAB node(s) without the limitations associated with the current DC-based solution. 
Observation 3: If an IAB node has multiple MTs, no interface or communication between the different MTs is needed.
Observation 4: Multiple MTs can be supported by reusing the existing connection setup mechanism.
The multiple MTs of a given IAB node need to be associated/linked to the DU of the same IAB node. For the baseline case of a single-MT IAB node, RAN3 specification (TS 38.401) has defined the following approach for the IAB-donor-CU to discover collocation of IAB-MT and IAB-DU:
The IAB-donor-CU discovers collocation of IAB-MT and IAB-DU from the IAB-node’s BAP Address included in the F1 SETUP REQUEST message.
Thus, the same approach can be used to associate more than one MT to a given DU. 
Observation 5: The current mechanism in TS 38.401 for associating the MT and DU of an IAB node can easily be adapted to associate multiple MTs to one DU of an IAB node.
Based on the above we propose the following:
Proposal: RAN3 to agree the use of multiple MTs in an IAB node as a tool to enable topology redundancy.
3	Conclusion
In this paper we discuss the use of multiple MTs in an IAB node as a tool to enable topology redundancy. We observe the following:
Observation 1: For Rel-16 IAB-node(s), RAN2 agreed that NR-DC framework should be used to set up multi-connectivity for IAB nodes, but there will be no support for split bearers to the IAB node.
Observation 2: Multiple MTs provide a simple solution for supporting multiple connections to the IAB node(s) without the limitations associated with the current DC-based solution. 
Observation 3: If an IAB node has multiple MTs, no interface or communication between the different MTs is needed.
Observation 4: Multiple MTs can be supported by reusing the existing connection setup mechanism.
Observation 5: The current mechanism in TS 38.401 for associating the MT and DU of an IAB node can easily be adapted to associate multiple MTs to one DU of an IAB node.
[bookmark: _Toc20923153][bookmark: _Toc20923200][bookmark: _Toc20923427][bookmark: _In-sequence_SDU_delivery]Based on the observations, we propose the following:
Proposal: RAN3 to agree the use of multiple MTs in an IAB node as a tool to enable topology redundancy.
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