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Introduction
At the last RAN2 meeting it was agreed not to support PDCP-related functionality when using NR-DC to support multi connectivity for IAB nodes. It was however not agreed in detail how the different NR DC user plane legs can be supported and set up to IAB nodes.  
This paper analyses the issue further and concludes that each leg should be associated with separate IP addresses, enabling the application layer to decide on the mapping of traffic to the different legs. 
Discussion
Currently in NR, dual connectivity is supported 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) to the DU serving the UE. This is shown in Figure 1.
The dual connectivity 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 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. 


Figure 1: Support for NR DC to UEs
It was agreed earlier that it is possible to reuse the NR-DC framework for setting up multi-connectivity to IAB nodes. The procedure for setting up NR-DC is discussed in Section 3.
During RAN2#105bis, it was further agreed that only MCG or SCG BH RLC channels should be supported, meaning that the traffic will not be split over split bearers. The reason for this agreement was that there is no support for NR PDCP for F1-U traffic to the IAB node.
[bookmark: _Toc16771013]It has been 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. 
In case an IAB node has been set up with multiple connections, it is possible to associate the different connections with different Path IDs as part of the agreed BAP routing ID, which consists of both BAP address (IAB node address) and BAP path ID. 
[bookmark: _Toc16771014]The BAP Path ID part of the BAP routing ID agreed at RAN2#106 will be used to identify the different paths in the BAP layer. 
The remaining issue is to show how the CU (and possibly other nodes) will be able to utilize the different paths to the IAB node. In our view, this should be supported by associating different IP addresses with different connections in the Donor DUs. This would make the different connections visible to the F1 application layer, allowing functionality such as SCTP multihoming and smart load balancing of UE GTP tunnels over different connections. Using different IP address would also make it possible to support different paths via different Donor DUs since each Donor DU could handle routing for each IP address. 

[bookmark: _Toc16771015]When using NR-DC to support multi-connectivity for IAB nodes in Rel-16, each separate connection should be associated with at least 1 separate IP address to support multiple connections using different Donor DUs and allow selection of which connection to use by the end nodes (IAB node, Donor CU).

Possible procedure for support multi-connectivity for IAB nodes reusing CP part of NR DC

Figure 2 shows the starting scenario. The IAB node 1 is connected via IAB node 2 and Donor DU 1 towards the TNL. The Donor DU 1 maps any packets destined to the IP address 1 of the IAB node 1 to the BAP routing ID of IAB Node 1 and routes them over the wireless backhaul to IAB node 2.  



Figure 2: Prior to setting up dual connectivity.
The Donor CU determines (e.g. based on IAB node 1 RRC level measurements, IAB node capabilities, …) that the IAB node 1 should establish dual connectivity to IAB node 3. Existing NR DC RRC procedure is used to establish an SCG connection to the IAB node 3. As part of this message, the Donor CU will configure the BAP routing ID for the SCG link to the IAB node 3. The Donor CU will also configure 1 or more Backhaul RLC channels between the IAB node 1 and IAB node 3 as well as a new BAP route for the new connection. Once the new path is set up on the BAP level, the IAB node 1 can be allocated a new IP address 2 for the new connection e.g. using mechanism discussed in [4]. The end result shown in Figure 3 is that the IAB node 1 is connected to Donor CU via 2 connections, where each path has a separate IP address and can be used for F1-C/U application layer redundancy. 


Figure 3: Setting up Dual Connectivity

[bookmark: _Toc16771016]The Donor CU responsible for setting up DC to the IAB node will configure separate BAP routing ID for each connection, enabling allocation of separate IP addresses for each connection.

In case a child IAB node is connected to a parent IAB node which has support for multiple connections (as shown in Figure 4 for IAB node 0), it should be possible for this child IAB node to also utilize these multiple connections. For this reason, it should be possible to assign the child IAB node multiple BAP routing IDs. When the IAB node receives multiple BAP routing IDs, it can request a separate IP address for each BAP routing ID.

 Figure 4: IAB node connected to a parent node with multiple connections

[bookmark: _Toc16771017]An IAB child node connected to one or more upstream IAB node that uses NR-DC can be allocated multiple BAP routing IDs and IP addresses to enable the child IAB node to utilize the multi-connectivity. 
Conclusion
In this contribution we observed:
Observation 1	It has been 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	The BAP Path ID part of the BAP routing ID agreed at RAN2#106 will be used to identify the different paths in the BAP layer.

Based on the discussion in the previous sections we propose the following:
Proposal 1	When using NR-DC to support multi-connectivity for IAB nodes in Rel-16 each separate connection should be associated with at least 1 separate IP address to support multiple connections using different Donor DUs and allow selection of which connection to use by the end nodes (IAB node, Donor CU).
Proposal 2	The Donor CU responsible for setting up DC to the IAB node will configure separate BAP routing ID for each connection, enabling allocation of separate IP addresses for each connection.
Proposal 3	An IAB child node connected to one or more upstream IAB node that uses NR-DC can be allocated multiple BAP routing IDs and IP addresses to enable the child IAB node to utilize the multi-connectivity.
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