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1 Introduction

In RAN2 NR AH-1801, it was agreed that
2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links

This contribution addresses the details for the network topology for IAB network.
2 Discussion
To support redundant routes, it means that for the same data flow, it is necessary to use more than one backhaul connection to serve the IAB-node. Therefore, in case that one connection breaks, the other connectivity can be used as backup connections. Considering the following requirement

2: Topology adaptation for physically fixed relays is supported to enable robust operation, e.g., mitigate blockage and load variation on backhaul links

The multiple connections should exist before the link quality becomes worse, so it is aligned with the 0ms interruption time requirement. Re-screening the available 3GPP toolbox, dual-connectivity (DC) is the appropriate tool to achieve the objective, i.e., using split bearer for packet duplication.

Proposal 1 Redundant backhaul link for IAB-node is provided by dual-connectivity.

However, current DC architecture is limited in different aspects, e.g.,

· It is limited to a single SN node, i.e., the number of connection is limited to 2, and thus it reduces the achievable redundancy in IAB network;

· It is limited to inter-frequency cases, i.e., it requires the two connections operate at different frequency carriers, and thus it causes the problem since one cannot expect all redundant connections operates at different frequency carriers.

· For option-2, MCG and SCG path may happen at same frequency;

· For option-3, at least NR SCG path should allow intra-frequency case, if more than one SN is allowed;

Proposal 2 Extend the number of SCG to be larger than 1, at least for NR-NR DC (option-2) and for EN-DC (option-3).

Proposal 3 Allow DC architecture for intra-frequency scenario, between MCG and SCG for NR-NR DC (option-2) and between the SCGs for EN-DC (option-3).

With the multi-connectivity to provide redundant route, the left problem is how for the IAB network to configure the PDCP duplication. To dig into this problem, the following figure is given to illustrate the scenario:
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Figure 2 Redundant route for backhaul link

As shown in Figure 1, the objective is to deliver the data flow to IAB-node 4, and an intermediate relay node 1 can utilize two paths to achieve that:

· One is the direct path from node-1 to node-2;

· The other is the relayed path from node-1 to node-3 to node-2;

To satisfy the redundant route requirement, both routes should be used. In order to achieve that, the packet has to be duplicated and sent via the two paths. With respect to how the PDCP duplication is to be done, there are two aspects to consider:

· The duplication can only start / stop at PDCP anchor point, i.e., either IAB-donor and UE, or IAB-donor and IAB-node 4;

· The duplication can only start / stop at intermediate node, i.e., IAB-node 1 and IAB-node 2;

Considering that the duplication is to provide robustness on the red/blue hop instead of the purple hop (which relies on ARQ to provide lossless transmission), it is preferred to start the duplication at node-1 and stop at node-2. Yet there would be a concern of this operation since there might be no PDCP entity at node-1 and node-2, and this problem is coupled with IAB-node protocol stack design.
Proposal 4 RAN2 discuss the possibility to allow PDCP PDU (or RLC SDU) duplication transmission at intermediate IAB-node.
Proposal 5 RAN2 discuss the possibility to allow PDCP PDU (or RLC SDU) duplication discard at intermediate IAB-node.
3 Conclusion
. Based on the discussion in section 2, we propose:
Proposal 1
Redundant backhaul link for IAB-node is provided by dual-connectivity.
Proposal 2
Extend the number of SCG to be larger than 1, at least for NR-NR DC (option-2) and for EN-DC (option-3).
Proposal 3
Allow DC architecture for intra-frequency scenario, between MCG and SCG for NR-NR DC (option-2) and between the SCGs for EN-DC (option-3).
Proposal 4
RAN2 discuss the possibility to allow PDCP PDU (or RLC SDU) duplication transmission at intermediate IAB-node.
Proposal 5
RAN2 discuss the possibility to allow PDCP PDU (or RLC SDU) duplication discard at intermediate IAB-node.
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