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Introduction
It has been agreed that multi-connectivity to IAB nodes should be supported re-using the NR DC framework. In particular, this means that the IAB node will be configured with 2 different cell groups using RRC signalling. For sending traffic over these cell groups it has been agreed that BH RLC channels can only be mapped to a single cell group (MCG or SCG, i.e. no split bearer is supported). Essentially, this means that the two cell groups will be seen as two independent Network Interface Cards (NICs) towards higher layers. 
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 get around these limitations is to extend the DC framework in the 3GPP specifications work to allow for same frequency bands, more than 2 cell groups etc. It should however be noted that a simpler approach to solve 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. 
This paper discusses this option further. 
Discussion
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 same frequency), they would support simultaneous transmission to, and simultaneous reception from multiple parent nodes on the same frequency.   
In this respect, it is likely that some IAB nodes will be very different from current UE chipset modems, which support tightly-integrated dual connectivity solutions.
[bookmark: _Toc12367211][bookmark: _Toc15990467][bookmark: _Toc16591345][bookmark: _Toc16757924][bookmark: _Toc16775050]Some IAB nodes are expected to support multiple radio units capable of simultaneous TX (no RX) and simultaneous RX (no TX) in different directions, on the same frequency band. 
[bookmark: _Toc12367212][bookmark: _Toc15990468][bookmark: _Toc16591346][bookmark: _Toc16757925][bookmark: _Toc16775051]Current DC-based solution does not support simultaneous TX or RX scenarios on the same band.
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. Similar to DC-based solution, each connection can be treated as a separate NIC from the higher-layer point of view. With such a solution, 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 supported based on IAB node 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.
[bookmark: _Toc12367213][bookmark: _Toc15990469][bookmark: _Toc16591347][bookmark: _Toc16757926][bookmark: _Toc16775052]Using multiple MTs is a way to support multiple connections to IAB nodes without the limitations associated with the current DC-based solution. 
[bookmark: _Toc12367214][bookmark: _Toc15990470][bookmark: _Toc16591348][bookmark: _Toc16757927][bookmark: _Toc16775053]Multiple MTs can be supported by reusing existing connection setup mechanism. It could be left to IAB node implementation/configuration to only set up multiple MT connections when it is able to connect to different parent cells. 
[bookmark: _Toc12367215][bookmark: _Toc12367276][bookmark: _Toc15990472][bookmark: _Toc16591349][bookmark: _Toc16757928][bookmark: _Toc16775054][bookmark: _Toc16788817]It should be allowed for the IAB node to support multiple MTs based on implementation/configuration to enable simultaneous multi-connectivity, under the assumption that the user plane aspects of supporting multiple MTs are the same as when using DC-based solutions. 
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Conclusions
[bookmark: _Toc528842915]In earlier sections we made the following observations:
Observation 1	Some IAB nodes are expected to support multiple radio units capable of simultaneous TX (no RX) and simultaneous RX (no TX) in different directions, on the same frequency band.
Observation 2	Current DC-based solution does not support simultaneous TX or RX scenarios on the same band.
Observation 3	Using multiple MTs is a way to support multiple connections to IAB nodes without the limitations associated with the current DC-based solution.
Observation 4	Multiple MTs can be supported by reusing existing connection setup mechanism. It could be left to IAB node implementation/configuration to only set up multiple MT connections when it is able to connect to different parent cells.

Based on the discussion in earlier sections we propose the following:

Proposal 1	It should be allowed for the IAB node to support multiple MTs based on implementation/configuration to enable simultaneous multi-connectivity, under the assumption that the user plane aspects of supporting multiple MTs are the same as when using DC-based solutions.



2

