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1 Introduction

Based on SID RP-170148, one key objective of IAB is to support multi-hop architecture
· Initial Access and Route Discovery/Management [RAN2, RAN1]

 
Mechanisms for integration of new TRPs carrying integrated backhaul and access functionalities

 
Mechanisms for discovery and management of backhaul links for the connected TRPs with integrated backhaul and access links
 
Note: support of these functionalities should strive for a common framework with access links
· Single-hop/multi-hop connectivity, topologically redundancy, and topology management[RAN2, RAN3]

 
Protocol stack and network architecture design (including interfaces between rTRPs) considering operation of multiple relay hops between the anchor node (e.g. connection to core) and UE 

 
Mechanism for topology management for multi-hop and redundant connectivity

 
Control and User plane procedures for supporting forwarding of traffic across one or multiple wireless backhaul links

· Low latency route discovery and route switching [RAN2] 

 
Signalling and procedures to accommodate dynamic route selection (faster than present RRC handover time scales) and transmission of latency-sensitive traffic across backhaul links. 
This contribution addresses the details for the support of flexible routing.
2 Discussion
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Figure 1 Rel-10 eNB relay user plane protocol stack
Compared with Rel-10 eNB relay, IAB is to achieve a new architecture which can support more flexible routing between donor node and UE. This paper is to investigate in which layer to implement this functionality, and identify what is the impact on UE to support this.
2.1 Layer to support flexible routing
Before we look into the functionality for route discovery / switching, the first problem is to identify the layer to implement the routing procedure. 
· Alt-1) routing at IP layer or above: As a well-studied topic, there have been various tools to implement the routing functionality, one typical tool is the IP protocol, and GTP tunnel is used above that in 3GPP to serve different QoS requirement.

· Alt-2) routing below IP layer: multi-hop relay was studied in air interface as well, like in FeD2D SI [x], where an adaptation layer is identified as a solution to implement layer-2 UE-to-network relay. This layer is to be deployed below / together with PDCP layer and above RLC.

Considering the objective of this SI is to achieve a jointly optimized resource allocation and routing scheme:
· Low latency route discovery and route switching [RAN2] 

· Dynamic resource allocation between the backhaul and access links (in both DL and UL directions) for both FDD and TDD operation. [RAN1]

· Route selection and scheduling coordination [RAN1, RAN3]

Alt-2 is better since both resource allocation and routing mechanism can be implemented and coordinated at access stratum.

Proposal 1 Implement routing functionality at or below PDCP layer.

2.2 UE impact to support routing
Besides the layer location discussed in section 2.1, another dimension of the problem is what the termination point of the routing mechanism is. As shown in the following figure, the relay node is the one which is closest to the UE, and it connects to the donor node via the relay network, i.e., it may be further relayed by other relay node(s).
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Figure 2 The architecture of UE – relay node – donor node

The routing layer starts at donor node, and may terminate:
· Alt-A) at relay node: i.e., donor node routes data flow to a specific relay node;

· Alt-B) at UE: i.e., donor node routes data flow to a specific UE;

Considering that relay node is statically deployed while UE is mobile, it would more costly to involve UE into the routing framework. Furthermore, it is beneficial to make IAB to be UE transparent, so that Alt-B is worse since it would cause UE impact.

Proposal 2 Terminate routing protocol at relay node.

2.3 Alternative of UP architecture
Following the two proposals above, we provide two alternatives of user plane architecture as follows (where layer X is to indicate the layer for routing functionality)

· Option-1: relay node acts as distributed unit, and it is the CU (central unit) – DU interface that is carried on relay network. PDCP layer of all UEs (no matter which relay node serves the UE) anchors at donor node.

· Option-2: relay node acts as full-stack gNB, and it is the Xn/N2/N3 interface that is carried on relay network. PDCP layer of all UEs anchors at the closest relay node. Donor node bundles the GTP flows of different UEs into radio bearer between relay node and donor node.

Proposal 3 RAN2 to investigate the two options as above: 
1) relay node serves UE as distributed unit (DU) only; 
2) relay node serves UE as gNB, i.e., central unit (CU) plus distributed unit (DU);
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Figure 3 Option-1 of UP architecture
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Figure 4 Option-2 of UP architecture
3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
Implement routing functionality at or below PDCP layer.
Proposal 2
Terminate routing protocol at relay node.
Proposal 3
RAN2 to investigate the two options as above:  1) relay node serves UE as distributed unit (DU) only;  2) relay node serves UE as gNB, i.e., central unit (CU) plus distributed unit (DU);
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