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1.
Introduction
Study on Integrated Access and Backhaul for NR was approved in RAN#78. One of the objectives of the SI is as shown below.
	· 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 the contribution, it is addressed on protocol stack to support wireless relay considering multi-hop.
2.
Discussion 
2.1 Prior protocol stacks

In order to study protocol stack for IAB, it is worth reviewing the previous protocol stacks which are studied or specified for relaying functionality. From the relaying functionality point of view, two types of radio protocols was studied or specified. 
One model of protocol stacks is introduced for Rel-10 RN. For the Rel-10 fixed relay supporting one-hop relaying, the protocol stack for RN is defined as shown below [2] and no changes are made to radio interface between UE and RN compared to the interface between UE and eNB. 
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Figure 2.1 Control plane protocol architecture supporting Relay Node
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Figure 2.2 User plane protocol architecture supporting Relay Node
Another model of protocol stack is introduced for L2 relay in FeD2D SI. During the FeD2D study item, the following radio protocol stack is studied and captured in [3]. From a relaying functionality point of view, PDCP is located in remote UE and eNB so that end-to-end security functionality is performed. RLC is located in every radio link so that reordering/retransmission is performed in every radio link. Though the relay UE is not a network entity, the following model could be considered for relay for IAB.
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Figure 2.3 User plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)
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Figure 2.4 Control plane radio protocol stack for layer 2 evolved UE-to-Network relay (PC5)
2.2 Protocol stack design for IAB
The main difference between two models is in which sublayer the relaying is performed. In case of Rel-10 RN, the relaying is performed in L3 while in case of relay in FeD2D, the relaying is performed in L2. In the section, it is evaluated on which layer is appropriate for relaying for IAB in terms of some aspects.

Table 1: Comparison between L2 relay and L3 relay for IAB
	
	L2 relay (rTRP)
	L3 relay (rTRP)

	Admission control 
	( Whether to access new access is controlled by anchor node. In order to properly perform admission control or set appropriate ACB value, the anchor node is required to know the congestion situation of each relay node. Thus, the reporting of those information from relay node to anchor node is necessary. Since currently the network node provides the load information to nearby other network nodes, it may not be big problem.
	( Whether to access new access is controlled by relay node. It does not have any impact to for this.

	Control plane latency
	( In order to establish RRC connection, the RRC messages should traverse over relay nodes. This causes a control plane latency. This is worsened as hops to anchor node is increased.
	( No impact.

	Latency impact to user plane
	( Less delay compared to L3 relay is expected.
	( It would have more delay compared to L2 relay if ciphering/deciphering is performed in every hop. This might cause impact to QoS of latency sensitive traffic.

	RAN-based dynamic route selection (potentially without core network involvement)
	( The path switch procedure is performed only when the anchor node is changed so that there would be no core network involvement for relay node change within anchor node.
	( The path switch procedure would be performed whenever relay node for the UE changes. Route (re)selection without core network impact does not seem possible. This would cause more delay for traffic. 


3.
Conclusion
In this contribution, it is discussed on the comparison between L2 and L3 relay for IAB. As a conclusion, it is proposed that
Proposal 1 Discuss on protocol stack for IAB based on Table 1.
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