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Introduction
RAN3#99 discussed how the IAB nodes can connect to the core network in the case of SA and NSA based deployments and concluded following [1]:
	For IAB nodes, the following options are studied:
· Case 1 - Connection in Networks without NGC: The IAB nodes connects as a UE to EPC using EN-DC.	 
· Note: It has already been agreed in RAN2 NR AdHoc 1801 that there is no backhauling over LTE
· Case 2 – Connection in Networks with NGC: IAB nodes connect as a UE to NGC using NR
· Note: This can also be used when access UEs support option 3/3X


Also candidate IAB architectures were discussed in RAN3, and concluded that three major IAB relay architectures, 1a, 1b and 2a should be prioritized for the IAB SI [2].
In this contribution, we provide further consideration and observations on NAS operation using three major IAB architectures.
Discussion
1. 
2. 
2.1. Architecture 1a


Figure 1-1: Reference diagram for architecture 1a　(R3-181502/SA operation)
[image: ]
Figure 1-2: Architecture 1a in NSA operation
NGC vs EPC
Architecture 1a leverages CU/DU-split architecture and its reference diagram is shown in Figure1-1.  Figure1-2 shows the NSA operation reference diagram using this architecture 1a. In NSA operation, IAB Donor connects to EPC, however the interface F1-AP with IAB Node is same as the case using NGC. The inter-faces between IAB Nodes are not affected by using EPC. That is because F1-AP is independent from core side, for both EPC and NGC, F1- AP is designed to use same interface.

Relay link establishment using EN-DC solution
Another important point should be considered is how to establishment relay link between IAB Donor and IAB Node. IAB Nodes can establish relay link (NR uu interface) using EN-DC solution like other NSA UEs can do so. LTE eNB can indicate necessary resource information to each IAB node to establish relay link via LTE uu interface and IAB Node can establish the relay link with IAB Donor or other IAB Nodes based on that information from LTE eNB. This relay link establishment procedure doesn’t require NGC function-alities, in other words, IAB Node can establish relay link without NGC.

Observation1 	Architecture 1a without NGC can be used to to accommodate NSA UE. IAB Node can establish relay link using EN-DC solution without NGC.
Observation2 	Architecture 1a in NSA operation without NGC is beneficial option to operators who cannot introduce NGC. Since operators can introduce IAB technology without NGC.



2.2. Architecture 1b

 Figure 2-1: Reference diagram for architecture 1b　(R3-181502/SA operation)
[image: ]
Figure 2-2: Architecture 1b in NSA operation
UPF
Architecture 1b is using PDU-sessions for relay links with a UPF that is collocated with the gNB, which as shown in figure2-1. This architecture uses UPF, it require NGC to establish PDU sessions. Figure2-2 shows the possible diagram to accommodate NSA UE using this architecture. When IAB Node establishes relay link to IAB Donor or other IAB Node, the MT in IAB Node connects to NGC and establish PDU-session. On the other hand, NSA UE connects to EPC via relay links, not NGC. So, IAB donor should have mechanisms for selecting EPC or NGC, depending on who use the connection. To realize this, (e) Decore can be used.

Observation3 	Architecture 1b can be used to accommodate NSA UE using both NGC and EPC. IAB Nodes use NGC for relay link establishment, NSA UE use EPC. IAB Donor can use (e) Decore to select NGC or EPC.



2.3. Architecture 2a

 Figure 3-1: Reference diagram for architecture 2a　(R3-181502/SA operation)
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Figure 3-2: Architecture 2a in NSA operation
UPF
In architecture 2a, IAB Node has gNB(CU/DU) inside, and using PDU-sessions for relay links with a UPF that is collocated with each IAB odes, shown in Figure3-1. This architecture requires NGC to establish PDU sessions for relay link between IAB Nodes. IAB donor can use (e) Decore to select EPC or NGC, EPC for NSA UE, NGC for IAB Nodes relay link. The situation is same as architecture 1b, as mentioned above.
X2 interface support on NR uu
In architecture 2a, the IAB Node has gNB inside, so relay link should carry X2 interface between gNB and LTE eNB. Considering that architecture 2a supports all IP-based interfaces, relay link can used to carry X2 interface without additional consideration.

Observation4 	Architecture 2a can be sued to accommodate NSA UE using both NGC and EPC. All IP-based interfaces enable the IAB-Node to have X2 interfaces with LTE eNB which connects to IAB Donor.

LTE access over NR backhaul
RAN-2 NR AH-1801 agreed that LTE access over NR backhaul is studied in Rel.15 SI as follows [x] and some companies advocate its importance also[4][5]. Considering that, this functionality would attract operators who are more focused on LTE deployment. As shown in figure 3-3, in architecture 2a, if IAB Node has eNB inside, then it can support LTE access over NR backhaul. All IP-based interfaces can carry LTE eNB related interfaces like X2, S1, and other maintenance transactions.

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
RAN-2 NR AH-1801 agreement

[image: ]
Figure 3-3: Architecture 2a supporting LTE access over NR backhaul

Observation5 	Architecture 2a can realize LTE access over NR backhaul by all IP-based interfaces, if the IAB Node has eNB inside.

1

2.4. Summary
	Architecture
	Reference diagram
	Without NGC operation
	Note

	1a
	[image: ]
	Possible
	Without NGC operation, IAB Node must have EN-DC solution to establish relay link (NR uu)

	1b
	[image: ]
	Impossible
	· NGC is mandatory to establish PDU sessions for relay link
· EN-DC solution support in IAB node is optional

	2a
	[image: ]
	Impossible
	· NGC is mandatory to establish PDU sessions for relay link
· EN-DC solution support in IAB node is optional


In Table1, reference diagram and characteristics for each architectures in NAS operation is summarized. 
Table 1: Summary of NSA operation


Proposal
In this contribution, we provide our consideration on how to realize NSA operation in architect-ture 1a, 1b and 2a. And following observations were made:
Observation1 	Architecture 1a without NGC can be used to to accommodate NSA UE. IAB Node can establish relay link using EN-DC solution without NGC.
Observation2 	Architecture 1a in NSA operation without NGC is beneficial option to operators who cannot introduce NGC. Since operators can introduce IAB technology without NGC.
Observation3 	Architecture 1b can be used to accommodate NSA UE using both NGC and EPC. IAB Nodes use NGC for relay link establishment, NSA UE use EPC. IAB Donor can use (e) Decore to select NGC or EPC.
Observation4 	Architecture 2a can be sued to accommodate NSA UE using both NGC and EPC. All IP-based interfaces enable the IAB-Node to have X2 interfaces with LTE eNB which connects to IAB Donor.
Observation5 	Architecture 2a can realize LTE access over NR backhaul by all IP-based interfaces, if the IAB Node has eNB inside.
In conclusion, we propose:
Proposal 	Capture the above observations of this paper in the TR
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