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Introduction
As part of the Work Item on Integrated Access and Backhaul for NR [1], the following objectives have been captured:
· Specification of procedures for IAB-node integration and topology adaptation, including [RAN3-led, RAN2]:
· Procedures for IAB-node integration for SA and NSA modes, including enhancements needed to E-UTRAN for NSA mode. 
· Specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU), and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. 
Support for route redundancy and route selection based on multi-connectivity (e.g. TR 38.874 clause 9.7), leveraging existing NR solutions as well as NR-NR DC, without additional RAN1 work. (see NOTE1).

Initial NR network deployments based on Phase 1 Release 15 3GPP specifications will be based on non-standalone (NSA) scenario (Option 3x), using existing EPC deployments for the core network. Additionally, some other NR network deployments based on the full Release 15 3GPP specifications may be based on standalone (SA) scenario (Option 2). Hence, it is very conceivable that any IAB solutions potentially standardized in Release 16 specifications, may need to operate with either EPC or NGC as the core network, and may also need to continue to operate efficiently in the event of a core network transition from EPC to NGC. 

However it is important that the differences between NSA and SA IAB deployments are minimized, especially in terms of specification impact required for LTE RAN and core network nodes.

This contribution discusses the integration of IAB nodes into the network when operating in non-standalone (NSA) mode.
NSA based IAB deployments
The IAB deployment under a NSA architecture as shown in Figure 1, where the control plane signaling for both access UEs and IAB node MTs are provided over LTE.
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Figure 1: IAB operation in a NSA deployment
This following sections discuss the IAB-node setup procedure for IAB-nodes using EN-DC. 

Initial Access and IAB node integration
Under NSA operation, access UEs are connected to the network by performing initial access procedures (e.g. synchronization signal detection and random access procedure) via LTE and then are able to access one or more NR cells via dual connectivity procedures such as secondary node addition.
In the case of IAB operation under an NSA architecture, initial access and mobility provided by the LTE MCG in case of EN-DC, can be much more efficient than if a SA architecture is required for IAB nodes where system information broadcast, paging, and other IDLE mode transmissions are required, thus reducing the overall overhead required to support multiplexing of access and backhaul traffic. However the IAB node’s MT must also have LTE receiver functionality.  The LTE MCG can also be used for providing future routing updates and assist in topology adaptation procedures (e.g. SN change).
Figure 2 shows the multi-phase procedure for IAB-node integration captured in 38.874 Section 9.3. for SA operation [2]:


Figure 2. IAB node’s Integration Procedure (Section 9.3 of 38.874)
Also, as noted in 38.874, the NSA-based IAB-node integration has the following phases:
Phase 1: IAB-node MT part setup. In this phase, IAB-node MT part performs the connection setup procedure and authentication via LTE RRC signaling to the LTE network. The eNB then configures the IAB-node MT part with an NR measurement configuration in order to perform discovery, measurement, and measurement reporting of candidate parent IAB-nodes to the eNB. The IAB-node MT part then connects to the parent IAB-node’s DU and CU via the EN-DC SN addition procedure.
Phase 2-1: Routing update. In this phase, routing information is updated on the IAB-node’s parent and its ancestor nodes to establish an NR backhaul path between IAB-node and IAB-donor.
Phase 2-2: IAB-node DU part setup. The IAB-node’s DU performs F1-AP setup procedure. It can use the same transport over the NR backhaul as in SA mode. Alternatively, it may leverage SRBs over LTE and the X2 connection between eNB and CU for the transport of F1-AP as outlined in section 8.3.4. Both alternatives can be further studied, considering robustness and overhead of transmissions on the LTE or NR carrier(s).
Phase 3: The IAB-node DU provides service to UEs or to other integrated IAB-nodes via NR and the IAB-node MT maintains connectivity with the LTE eNB and parent IAB-node.

One important difference then between the SA and NSA procedures is that the identification of potential candidate parent nodes is first provided by the MT to the LTE MeNB which can then initiate a SN addition procedure and establish connectivity between the IAB node and its target parent IAB node or donor node. However, while the measurement reports indicate suitable gNBs from an access perspective, connectivity for IAB nodes should also be based on topology considerations, including whether the target gNB supports IAB functionality. 

Observation 1: It is highly desirable to minimize the impact on the LTE eNBs and CN functions to support IAB nodes in NSA mode, so explicit indication of which target gNBs support IAB functionality and the underlying topology should not be required to be understood or derived by the LTE network.

Instead, this information can be provided to the IAB MTs performing initial access via NR RRC container messages, similar to how many of the NR cell or UE-specific information is exchanged in case of EN-DC. For example, the list of candidate serving cells of the SN can be generated by the gNB-CU differently depending on whether the UE is an access device or IAB MT (and only needs to consider cells belonging to IAB nodes or donors).

Proposal 1: Information about suitable cells for measurement by IAB node MTs should be provided to the MN by the SN using NR RRC container messages.

In addition, the capability message provided to the gNB-CU during the initial EN-DC setup should contain NR-specific signaling (which does not have to be comprehended by the LTE MeNB) which indicates whether the UE is an access UE or an MT of an IAB node which is performing initial network integration. This also keeps the NSA and SA procedures well aligned since the ability to determine appropriate target gNB-DUs for SN addition in case of NSA operation or target gNB-DUs for cell selection in case of SA operation is kept within the NG-RAN (e.g. at the CU-CP) and signaling is via NR RRC messages.

Proposal 2: To support IAB node integration under NSA operation, the capability signaling indicating whether a UE is an MT of an IAB node should be provided by an NR capability container as part of the SN addition procedure.

Conclusion
In this contribution, we identify necessary signalling for the NSA integration procedure, and the following observation and proposals are made:
Observation 1: It is highly desirable to minimize the impact on the LTE eNBs and CN functions to support IAB nodes in NSA mode, so explicit indication of which target gNBs support IAB functionality and the underlying topology should not be required to be understood or derived by the LTE network.

Proposal 1: Information about suitable cells for measurement by IAB node MTs should be provided to the MN by the SN using NR RRC container messages.

Proposal 2: To support IAB node integration under NSA operation, the capability signaling indicating whether a UE is an MT of an IAB node should be provided by an NR capability container as part of the SN addition procedure.
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