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Introduction
In NR-AH1801, there was a discussion regarding NSA support and LTE access link support [1]. In this contribution, we list up possible scenarios for NSA support and LTE access link, and identify the impact to NR and LTE specification.
Discussion
1. 
2. 
2.1. Possible scenarios
Possible scenarios the following six eight cases (2 options * 3 options) should be considered.
· IAB node 2 3 options:  “SA(without LTE capability)” or “NSA(with LTE capability) with NGC” or “NSA (with LTE capability) without NGC”
· UE access 3 options: SA UE or NSA UE or LTE UE

	
	IAB Node
	UE access

	Case 1
	SA operation (without LTE capability) 
	SA UE

	Case 2
	
	NSA UE

	Case 3
	
	LTE UE

	Case 4
	NSA operation (with LTE capability) with NGC
	SA UE

	Case 5
	
	NSA UE

	Case 6
	
	LTE UE

	Case 7
	NSA operation (with LTE capability) without NGC
	NAS UE

	Case 8
	
	LTE UE


[bookmark: _Ref506459770]Table 1: Possible scenarios for NSA and LTE access link


2.2. IAB node with SA operation
Figure 1 shows possible architectures for IAB node with SA operation (e.g. Case1~3).  This Figure also shows the interfaces between IAB nodes. For example, in case1, relay links (Brue lines) are used to convey NG-U/C, and Xn.NG-U/C is for SA UE, and Xn is for IAB nodes to exchange its neighbor NR cell lists, handover coordination or other information. In case2, LTE eNB and IAB Node1 should have X2 interface to provide EN-DC services to NSA UE. So, IAB Nodes2 and IAB Donor should forward these X2 interface data. In case3, IAB Node1 and EPC should have S1 interface, so IAB Node2 and IAB Donor should forward these S1 interface data.
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[bookmark: _Ref506459747]Figure 1 : Architectures for “IAB node with SA operation”
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Figure 2 : Protocol stacks for “IAB node with SA operation”

Figure 2 shows its protocol stacks. Regarding NR uu interface between IAB node and IAB donor, there would be discussion for Layer 2 or Layer3, or CU/DU separation, these aspects can be discussed separately.Regarding NR uu for backhauling, mainly following two architectures are considered in [2]
· Architecture 1: IP connectivity to RAN and core network
· Architecture 2: Low complexity and reduced U-plane processing
For architecture 1, the IAB-node or IAB-donor may further hold a UPF together to establish an end-to-end PDU-session across the access link or backhaul link.

Proposal 1 :
For IAB nodes with SA operation to accommodate SA UE and NSA UE and LTE UE, NR backhaul link should be designed to carry the following interface data
· NG-U/C : interface between IAB nodes and NGC 
· Xn : interface between IAB nodes and interface IAB nodes and IAB donor
· S1-U/C : interface between IAB nodes(which have eNB capability) and EPC
· X2 : interface between IAB nodes and LTE eNB

2.3. IAB node with NSA operation with NGC
Figure 3 shows possible architectures for IAB node with NSA operation with NGC (e.g. Case4~6).  Difference between SA operation and NSA operation is the LTE link between IAB node and LTE eNB (purple line in Figure 3). IAB node might bypass some traffic to LTE link (purple line). Considering LTE bandwidth is much narrower compared to NR bandwidth, U-plane related high capacity required traffic (NG-U, S1-U) might not be bypassed to LTE link. However C-plane related traffic (NG-C, Xn, S1-C, X2) can be bypassed to LTE link. LTE link tend to have lager coverage with lower frequency, so this bypass solution improve IAB robustness.

Observation 1 :
Considering IAB nodes with NSA operation, LTE link might be used to bypass the following C-plane related interface to improve IAB robustness
· NG-C : interface between IAB nodes and NGC 
· Xn : interface between IAB nodes and interface IAB nodes and IAB donor
· S1-C : interface between IAB nodes(which have eNB capability) and EPC
· X2 : interface between IAB nodes(which have eNB capability)

Figure 4 shows a protocol stack how to bypass C-plane related traffic to LTE. In case where the number of NR hops is large, this bypass solution contributes shorter latency. However the current LTE specification has no functionality forwarding “data from one UE” to “another UE”. So, realizing this bypass solution requires some enhancement to the current LTE specification.


Observation 2 :
Realizing “the LTE bypass solution” requires some enhancement to the current LTE specification


Considering observation 1 and 2, we propose that

Proposal 2 : 
For IAB nodes with NSA operation, RAN2/3 study “LTE bypass solution” which enables forwarding data from one IAB node to another IAB node via LTE uu interface, evaluate its impact to LTE specification
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Figure 3 Architectures for “IAB node with NSA operation” with NGC
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Figure 4 Protocol stacks for “IAB node with NSA operation” with NGC

2.4. IAB node with NSA operation without NGC
Figure 5 shows possible architectures for IAB node with NSA operation without NGC (e.g. Case7, 8).  In this architecture, achieving “Architecture 1: IP connectivity to RAN and core network”, the IAB Node and IAB Donor should have LGW function in its inside instead of UPF function.

[image: ]
Figure 3 Architectures for “IAB node with NSA operation” without NGC

Observation 3 :
For introducing IAB technology without NGC, the IAB should have LGW function in its inside for “Architecture 1: IP connectivity to RAN and core network”

Proposal 3 : 
RAN2/3 study the following two options for “Architecture 1: IP connectivity to RAN and core network”
· IAB Node/Donor having UPF function in its inside with NGC
· IAB Node/Donor having LGW function in its inside without NGC 

Proposal
In this contribution, we list up possible scenarios for NSA support and LTE access link, and discuss its architecture and protocol stacks, and propose that;

Proposal 1 :
For IAB nodes with SA operation to accommodate SA UE and NSA UE and LTE UE, NR backhaul link should be designed to carry the following interface data
· NG-U/C : interface between IAB nodes and NGC 
· Xn : interface between IAB nodes and interface IAB nodes and IAB donor
· S1-U/C : interface between IAB nodes(which have eNB capability) and EPC
· X2 : interface between IAB nodes and LTE eNB

Proposal 2 : 
For IAB nodes with NSA operation, RAN2/3 study “LTE bypass solution” which enables forwarding data from one IAB node to another IAB node via LTE uu interface, evaluate its impact to LTE specification

Proposal 3 : 
RAN2/3 study the following two options for “Architecture 1: IP connectivity to RAN and core network”
· IAB Node/Donor having UPF function in its inside with NGC
· IAB Node/Donor having LGW function in its inside without NGC 
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