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1   Background and context

The current RAN2 assumption is that a node can have multiple parent nodes – from RAN2#105-Bis (Xi’an, April 2019):

· R2 assumes that the NR DC framework (e.g. MCG SCG related procedures) is used to configure dual radio links used as IAB bh links with two parent nodes.

Given that for UP traffic ‘transiting’ an IAB node, the bearer level is not visible – we only go up to BAP layer at both DU and MT (i.e. PDCP is not supported for backhaul channels), RAN2 agreed the following at RAN2#107 (Reno, May 2019):

· In NR-DC framework for IAB nodes PDCP is not supported for BH RLC channels, so any PDCP related functions like “split bearer” is not supported, For routing etc BAP is used.

At the same meeting, RAN2 also agreed the following:

· In Rel-16, the d’ option is supported
As a reminder, the d’ option refers to the case where MN and SN do not have a PDCP entity for UP traffic transiting these nodes (in other words, the two parent nodes are not gNBs but rather IAB nodes under a single donor), as in the Figure below [1]:
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The agreed option d’ – while allowing the networks with a single donor to support route redundancy – introduces some changes as to how NR-DC is normally used and we address these in this tdoc. We also address another important issue – that of multiple simultaneous transmissions from two parent nodes. This is something that RAN2 have never explicitly ruled out, but that (in our understanding) current RAN1 work may not support.
2   Use of NR-DC in IAB networks
As MN and SN (two parent nodes in IAB) do not have a PDCP entity for UP traffic transiting these nodes (in other words, the two parent nodes are not gNBs but rather IAB nodes under a single donor), we cannot have MCG and SCG (in the same meaning as they are used for ‘regular’ NR-DC) on backhaul links – even though this terminology is widely used (see e.g. in the agreement highlighted above, but also more recently in RLF handling email discussion, where there would be different behavior according to either MCG or SCG link).
Observation 1 For BH traffic, due to absence of PDCP for UP traffic transiting a node, the traffic from two parent nodes cannot be regarded as split bearer (as already noted by RAN2 – see agreements quoted in Section 1 above), or even MCG bearer / SCG bearer. 
Observation 2 The MT part of an IAB node does have a PDCP layer, used for its own CP traffic, and its own UP traffic (e.g., OAM). In this sense, the MT part could also set up connection with two different parent nodes using this PDCP layer for its own traffic. This means that one bearer could be sent via one or both parent nodes. Whether MCG bearer/SCG bearer/split bearer concepts can be reused, or if we need to treat the two legs without MCG/SCG, purely by using BAP layer to get the packets to the destination, is an open issue.
In line with above we propose the following:
Proposal 1: In case where the MT of an IAB node is connecting to two parent nodes, RAN2 should discuss whether MCG and SCG terms and related concepts should still be used for the respective connections to the parent nodes, in line with above Observation 1.

Proposal 2: RAN2 to discuss how ‘NR DC framework’ (as per the Xi’an agreement above) is used in the IAB networks, using Observation 2 as a starting point. 
3   Simultaneous transmission from multiple parent nodes
In our understanding, RAN1 has so far not excluded the support for simultaneous transmission from multiple parent nodes. It is also our understanding that – from RAN2 point of view – NR-DC for IAB should have no restriction when it comes to the simultaneous transmission between a UE/IAB-MT and the two parent nodes. However it is also our understanding that explicit spec supports for multiple parents is not yet introduced by RAN1. In fact, RAN1 seem to have not gone beyond what is already captured in the IAB TR on this topic. 

For ‘regular’ (non-IAB) DC case, MN and SN configure different TA values. The issue that we have in IAB is that the transmissions from the parent nodes have to be synchronized. DC works for non-ideal backhaul, while for IAB the overall use of the spectrum and resource allocation across the nodes need to be synchronized.

To sum up – it would appear that RAN1 may not have done suitable work to ensure transmissions from two parent nodes connected with non-ideal backhaul are synchronized, and they have to be for IAB to work; therefore, as we mention above, DC principles (which do not require synchronization between MN and SN) cannot be directly applied. Having said that, DC can also work for the ideal backhaul case, so if the implementation can ensure that transmissions are in synch, then perhaps DC can be used without any further work from RAN1 on this topic. On the other hand, NR-DC principles (MCG/SCG related procedures) cannot be directly applied to the IAB case (as explained in Section 2) so apparent lack of support for simultaneous transmission does complicate things further.
In light of above we propose the following:
Proposal 3: RAN2 to definitively include or exclude support for simultaneous communication with multiple parent nodes for Rel-16 IAB.

Proposal 4: If RAN2 agrees to support simultaneous communication with multiple parent nodes in Rel-16 IAB, an LS should be sent to RAN1 to ensure this is feasible from their end. A draft LS is given in [2].
4   Conclusions

In this tdoc we have addressed two important issues: 1. the apparent need for IAB-specific changes to how NR-DC is normally used; and 2. multiple simultaneous transmissions from two parent nodes and the need to confirm the feasibility of this with RAN1.
On the first issue, we started by noting the following:
Observation 3 For BH traffic, due to absence of PDCP for UP traffic transiting a node, the traffic from two parent nodes cannot be regarded as split bearer (as already noted by RAN2 – see agreements quoted in Section 1 above), or even MCG bearer / SCG bearer. 
Observation 4 The MT part of an IAB node does have a PDCP layer, used for its own CP traffic, and its own UP traffic (e.g., OAM). In this sense, the MT part could also set up connection with two different parent nodes using this PDCP layer for its own traffic. This means that one bearer could be sent via one or both parent nodes. Whether MCG bearer/SCG bearer/split bearer concepts can be reused, or if we need to treat the two legs without MCG/SCG, purely by using BAP layer to get the packets to the destination, is an open issue.

Based on above we proposed the following:
Proposal 5: In case where the MT of an IAB node is connecting to two parent nodes, RAN2 should discuss whether MCG and SCG terms and related concepts should still be used for the respective connections to the parent nodes, in line with above Observation 1.

Proposal 6: RAN2 to discuss how ‘NR DC framework’ (as per the Xi’an agreement above) is used in the IAB networks, using Observation 2 as a starting point. 
On the second issue, after noting that RAN1 may not have done suitable work to ensure transmissions from two parent nodes connected with non-ideal backhaul are synchronized, we proposed the following:
Proposal 7: RAN2 to definitively include or exclude support for simultaneous communication with multiple parent nodes for Rel-16 IAB.

Proposal 8: If RAN2 agrees to support simultaneous communication with multiple parent nodes in Rel-16 IAB, an LS should be sent to RAN1 to ensure this is feasible from their end. A draft LS is given in [2].
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