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1 Introduction

In RAN2 NR AH-1801, it was agreed that
3
NR access over NR backhaul is studied with highest priority 

3i
Identify the additional architecture solutions required for LTE access over NR backhaul

3ii
The IAB design shall at least support the following UEs to connect to a node which is backhauled using IAB:


1/ Rel. 15 NR UE


2/ Legacy LTE UE if IAB supports backhauling of LTE access

4i
SA and NSA on the access link will be supported (For NSA on the access the relay is applied to the NR SCG path only)

4ii
Both NSA and SA for the backhaul links will be studied. (For both SA and NSA backhaul, we will not study backhaul traffic over the LTE radio interface). 

3: L2 and L3 relay architectures will be studied. Definitions of L2- and L3-relaying in the context of IAB is FFS

This contribution addresses the details for the deployment scenario and protocol stack for IAB-node.
2 Discussion
2.1 IAB node deployment scenario

Since RAN2 NR AH-1801 prioritized the option-2 (SA) and option-3 (EN-DC), in this section, we discuss the different sub-cases to apply IAB-node, in order to clarify some left-overs on the applicable scenarios.

2.1.1 SA / Option-2

For option-2, 

· When IAB-node is to provide NR access over NR backhaul, there is no obvious limitation.

· When IAB-node is to provide LTE access over NR backhaul (here we exclude the case that IAB-node provide LTE access to UE as both MCG and SCG, i.e., a purely eLTE-based DC scenario, which is currently out of the scope of RAN2 discussion):

· Either the IAB-node is to provide LTE access to UE as MCG, i.e., it creates either an eLTE (option 5) or a NGEN-DC (option 7) scenario;

· Or the IAB-node is to provide LTE access to UE as SCG, i.e., it creates a NE-DC (option 4) scenario

Therefore, based on the analysis above, if IAB-node is applied to option-2 scenario but providing LTE-access, it would run into options other than option-2/3, so that does not need to be prioritized. Based on TR 38.874

Since EN-DC and SA option 2 represent relevant deployment options for early rollout of NR, EN-DC and SA option 2 for UEs and IAB-nodes has high priority in this study.
Proposal 1 Down-prioritize the scenario where IAB-node is applied in option-2 (SA) scenario to provide LTE-access.

2.1.2 EN-DC / Option-3

For option-3, 

· When IAB-node is to provide NR access over NR backhaul, it has already been agreed that IAB-node is to provide NR-access to UE as SCG only;

· When IAB-node is to provide LTE access over NR backhaul:

· Either the IAB-node is to provide LTE access to UE as MCG, i.e., it creates either a legacy LTE or a EN-DC (option 3) scenario;

· Or the IAB-node is to provide LTE access to UE as SCG, i.e., it creates either a legacy LTE-based DC scenario;

Based on the agreement from RAN2 NR AH-1801, the left issue is only for the last case, i.e., whether the IAB-node can provide LTE-access to UE as SCG in option-3 / EN-DC case.

Proposal 2 Include the case that IAB-node is applied in option-3 (EN-DC) scenario to provide LTE-access to UE as SCG, which would contingent on the support of backhauling of LTE traffic.

2.2 Layer-2 IAB-node architecture

In this scenario, we provide two alternatives for the definition of layer-2 IAB-node architecture. In both alternatives, a layer X is used, since no matter the layer-2 relaying is applied to F1 (alternative-1) or N2/N3/Xn (alternative-2), the current stack of F1/N2/N3/Xn does not support multiple-hop / mesh network topology. In other words, an adaptation layer is needed for the IAB-node to know, when it receives a data packet
· Either to deliver it to other IAB-node, i.e., to act as a relay;

· Or to deliver it to upper layer, i.e., the packet is for itself or the UEs served by itself;

Proposal 3 Include an adaptation layer in the L2-based IAB stack in order for IAB-node to differentiate the packet to be delivered to upper layer or to be delivered to the IAB-nodes.

2.2.1 Alternative-1: Layer-2 relaying is applied to F1

In this architecture, the IAB-donor acts as the termination for N2/N3 connections towards 5GC, and IAB-node can be simply seen as DU (distributed unit) managed by the IAB-donor as CU (central unit). In short, it is the F1 interface that is carried by the layer-2 relaying functionality.
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Figure 1 User Plane protocol stack for UE (Alt-1)
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Figure 2 Control Plane protocol stack for UE (Alt-1)
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Figure 3 User Plane protocol stack for IAB-node (Alt-1)
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Figure 4 Control Plane protocol stack for IAB-node (Alt-1)
2.2.2 Alternative-2: Layer-2 relaying is applied to N2/N3

In this architecture, the IAB-node itself acts as the termination for N2/N3 connections towards 5GC. This alternative is from Alt-2 of Architecture-A discussed for Rel-10 Relay as described in TR 36.806, where “home eNB GW” type of functionality is added into the IAB-Donor, which results in the “Proxy N2/N3/Xn” architecture alternative In this case there is a GTP tunnel per UE bearer, spanning from the UPF of the UE to the IAB-Donor, which is switched to another GTP tunnel at the IAB-Donor going from the IAB-Donor to the IAB-node (one-to-one mapping). 
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Figure 5 User Plane protocol stack for UE (Alt-2)
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Figure 6 Control Plane protocol stack for UE (Alt-2)
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Figure 7 User Plane protocol stack for IAB-node (Alt-2)
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Figure 8 Control Plane protocol stack for IAB-node (Alt-2)
2.2.3 Alternative-1 vs. Alternative-2

Both alternatives relies on layer-2 based relaying functionality, where the bearer for each UE is carried by GTP tunnel, either embedded in F1 (in Alt-1) or in N2/N3 (in Alt-2), while

· In Alt-1, IAB-donor acts as the Uu PDCP anchor point for all the UEs served by the IAB network, and the PDCP connectivity / functionality (ciphering / ROHC) is implemented in an end-to-end manner, from IAB-donor to UE;

· In Alt-2, IAB-donor acts as the N2/N3 PDCP anchor point for all the IAB-nodes in the IAB network, i.e., the number of PDCP entity is reduced compared to Alt-1, and the PDCP connectivity / functionality (ciphering / ROHC) is implemented in two hop manner, from IAB-donor to IAB-node, then from IAB-node to UE;
In short, we see both alternatives are capable to implement the objective of IAB network by utilizing the layer-2 based relaying functionality, and thus suggest RAN2 to study both alternatives.

Proposal 4 RAN2 to investigate the two layer-2 based relaying scheme as above, i.e., the L2 relaying is applied to either F1 or N2/N3.

3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
Down-prioritize the scenario where IAB-node is applied in option-2 (SA) scenario to provide LTE-access.
Proposal 2
Include the case that IAB-node is applied in option-3 (EN-DC) scenario to provide LTE-access to UE as SCG, which would contingent on the support of backhauling of LTE traffic.
Proposal 3
Include an adaptation layer in the L2-based IAB stack in order for IAB-node to differentiate the packet to be delivered to upper layer or to be delivered to the IAB-nodes.
Proposal 4
RAN2 to investigate the two layer-2 based relaying scheme as above, i.e., the L2 relaying is applied to either F1 or N2/N3.
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