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1 Introduction
A new study item on “Integrated Access and Backhaul for NR” was approved in RAN#75[1], one of the detailed objectives of this SI is:
· Topology management for single-hop/multi-hop and redundant connectivity [RAN2, RAN3], e.g.

· 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 

· Control and User plane procedures, including handling of QoS, for supporting forwarding of traffic across one or multiple wireless backhaul links

In this contribution, we present some consideration about the protocol stack design of IAB network with alternative solutions for both control plane and user plane.
2 Discussion
As mentioned in [2], both layer 2 (L2) and layer 3 (L3) relay node (RN) should be studied as options for the IAB protocol stack. At first, we should clarify the definition of L2 RN and L3 RN, and then give some analysis and comparison about the two possible options. For the clarity of description, we still define the interface between RN and UE as Uu interface, and the interface between Donor gNB (DgNB) and RN as Un interface, which is similar to what has been defined in LTE RN network. In addition, the interface between RN and RN is denoted as Un interface also since multi-hop IAB scenario should be considered.
2.1 Definition of L2 RN and L3 RN

From our point of view, the L2 RN and L3 RN can be distinguished as follows:
· L2 RN: From the user plane aspect, the L2 RN behaves as a L2 forwarding node between Donor gNB and UE, and the data forwarding can be based on L2 packets e.g., PDCP/RLC/MAC PDUs. For the IAB network with L2 RN, The GTP tunnel corresponds to UE’s PDU session is terminated at the Donor gNB. From the control plane aspect, the RN behaves as a L2 forwarding node also, and it forwards control plane signalling (e.g., RRC message encapsulated in PDCP PDUs.) between Donor gNB and UE, the peer RRC entity of UE may be located in the Donor gNB. Donor gNB is responsible for Uu link configuration and RN cell management. Thus, the L2 RN can provide part of NR protocol stack functions (e.g., RLC and MAC, as well as physical layer function) for the Uu interface towards UE, while the remain NR protocol stack functions (e.g., PDCP and SDAP) related to UE are located in DgNB. 
Some information about routing and QoS mapping are needed in the Un interface (interface between DgNB and RN, or interface between two RNs), since the traffic of multiple UEs’ may be multiplexed in Un interface. Figure 1, depicts exemplary protocol stacks for user plane and control plane protocol of multi-hop IAB network. A new adaptation layer is added to the Un interface to provide routing and possibly QoS information. 
It should be mentioned that the example shown in figure 1 is not the only solution of L2 IAB relay architecture. Several other variants of L2 IAB protocol stacks are possible, and can be studied. For example, based on the standardization progress for CU-DU upper layer split, a F1-like connection could be introduced between the DgNB and the RN that serves the UE, which may provide similar functionality as the adaptation layer of figure 1.
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Figure 1. An example of User plane and control plane protocol stack of L2 RN based IAB network
· L3 RN: As shown in Figure 2, the L3 RN is equipped with full NR protocol stack functions in the Uu interface, which means it behaves as a full functional gNB towards UE. From the user plane perspective, the L3 RN forwards data based on IP packets, and the GTP tunnel corresponding to the UE’s PDU session is terminated at the RN that serves the UE. From the control plane perspective, the RN is the peer RRC entity for UE, and it can maintain the Uu link configuration and cell management independently. Therefore, the DgNB, and all the intermediate RNs between DgNB and RN that serves the UE may behave as NG proxy nodes for both the user plane and control plane.
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(a). User plane protocol of multi-hop IAB network with L3 RN
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(b). Control plane protocol of multi-hop IAB network with L3 RN
Figure 2. User plane and control plane protocol stack of L3 RN based IAB network
2.2 Comparison aspects of IAB architecture with L2 RN and L3 RN.
To discuss which kind of RN is more suitable for IAB, we need an extensive and comprehensive comparison among multiple candidate IAB architectures (e.g., L2 RN based IAB architecture, and L3 RN based IAB architecture). The comparison may focus on the following aspects.
· Time latency efficiency: The processing time of RN for data/signalling forwarding needs to be considered especially for multi-hop IAB network.
· Robustness to link blockage and mobility: The efficiency of procedures (e.g., number of signalling flow, involved network nodes, etc.) for link recovery after blockage and mobility management should be compared.  
· Security: Different security schemes (e.g., path based security and hop-by-hop security) may be suitable for L2 based IAB architecture and L3 RN based IAB architectures. Thus the overhead and complexity of different security schemes should be taken into consideration.
· Flexibility and scalability: Whether the IAB architecture is easy to be extended to multi-hop and multi-connectivity networks needs to be compared. 
· Complexity of IAB RN: This aspect is mainly about RN’s functional configuration, more functions supported by the RN may result in higher complexity.
· Standardization impact: Which kind of architecture may result in less standardization impacts?
Proposal 1. To study and compare L2 & L3 protocol architectures for IAB. At a minimum the following aspects should be compared: time latency efficiency, robustness to link blockage and mobility, security, flexibility and scalability, complexity of RN, standardization impacts.
3 Conclusion
Based on the definition of L2 RN and L3 RN, some examples of protocol stacks for multi-hop IAB network with L2 RN and L3 RN are given. After that, some aspects for comparison between the two candidate solutions are discussed, and then we have the following proposal:
Proposal 1. To study and compare L2 & L3 protocol architectures for IAB. At a minimum the following aspects should be compared: time latency efficiency, robustness to link blockage and mobility, security, flexibility and scalability, complexity of RN, standardization impacts.
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