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Introduction
As part of the Study Item on Integrated Access and Backhaul for NR [1], 3GPP has agreed to identify and evaluate potential solutions for following requirements and aspects associated with the efficient operation of integrated access and wireless backhaul for NR:
· Efficient and flexible operation for both inband and outband relaying in indoor and outdoor scenarios 
· Multi-hop and redundant connectivity
· End-to-end route selection and optimization
· Support of backhaul links with high spectral efficiency
· Support of legacy NR UEs

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). Furthermore, in subsequent 3GPP Releases, as support for more deployment scenarios is developed, some networks deployed in Option 3x scenario using EPC could migrate to Option 7x or 4 using NGC. 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.

During RAN3#99 the following agreement was reached regarding options for further study:

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)

Note: Details of IAB node setup procedures under the two core network cases are FFS.

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 3, 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 are 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).
[bookmark: _GoBack]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)
A similar procedure can be envisioned for EN-DC supporting IAB nodes, however with some differences: 
Phase 1: IAB-node MT part setup. In this phase, IAB node MT part connects the LTE network as a normal UE, and performs the connection setup procedure and authentication via LTE RRC signaling. The eNB then configures the IAB node MT part with an NR measurement configuration in order to perform discovery and measurement of candidate parent IAB nodes which are reported to the eNB. The IAB node MT part then connects to the parent IAB node via the EN-DC SN addition procedure.
Phase 2-1: Routing update. In this phase, the routing information are updated for all related IAB nodes due to the setup of IAB node. 
Phase 2-2: IAB node DU part setup. Since EN-DC supports SRBs over LTE (SRB 1 and 2) and NR (SRB 3), two alternatives can be further studied:
Alt. 1 IAB node DU part setup via LTE MCG: In case of RRC signaling (e.g. F1-AP encapsulation) the gNB-CU can forward the messages to the eNB via X2 which transmits them to the MT via SRB1 or 2. One benefit of this approach is that the signaling via LTE can potentially be more robust and reduces overhead of transmissions on the NR carrier(s).
Alt. 2 IAB node DU part setup via NR SCG: In this case all of the IAB-related configuration and signaling can be handled (e.g. F1-AP encapsulation over SRB3). One benefit of this approach is that it minimizes the difference between NSA and SA IAB-node setup procedures. 
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.


Conclusion
In this contribution, we identify differences for the NSA and SA IAB-node integration procedure, the following is proposal is made:
Proposal 1: Capture the description of the NSA IAB-node integration procedure provided in Appendix A into TR 38.874 and further study signaling optimizations for NSA IAB nodes to enable efficient IAB node discovery and configuration, topology management, route selection, and resource allocation.
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Appendix A – Text Proposal for 38.874
********* Start of Change **********
9.3 Integration of IAB node
IAB-node integration has the following phases: 
1. The IAB-node authenticates with the operator’s network and establishes IP connectivity to reach OAM functionality for OAM configuration. 
· This phase includes discovery and selection of a serving node, which can be an IAB-donor or another IAB-node. The IAB-node may retrieve this information, e.g. from OAM or via RAN signaling such as OSI or RRC.
· This phase further includes setting up connectivity to other RAN nodes and CN. 
· This phase involves the MT function on the IAB-node.
2. The IAB-node’s DU, gNB, or UPF are set up together with all interfaces to other RAN-nodes and CN. This phase must be performed before the IAB node can start serving UEs or before further IAB-nodes can connect. 
· For architectures 1a and 1b, this phase involves setup of the IAB-node’s DU and the F1-establishment to the IAB-donor’s CU-CP and CU-UP.
· For architecture 2a, this phase involves setup of the IAB-node’s gNB and UPF as well as integration into the PDU-session forwarding layer across the wireless backhaul. 
· This phase includes the IAB-node’s integration into topology and route management.
3. The IAB-node provides service to UEs or to other integrated IAB-nodes. 
· UEs will not be able to distinguish access to the IAB-node from access to gNBs.



Figure 9.3-1. IAB node’s Integration Procedure 


A high level flow chart for SA-based IAB integration is shown in the Figure 9.3-1.
1. IAB node’s integration procedure phase 1: IAB-node MT part setup. In this phase, IAB node MT part connects the network as a normal UE, such as IAB node MT part performs RRC connection setup procedure between donor-CU, authentication and PDU session establishment between OAM, IAB node MT part related context and bearer configuration in RAN side,  and etc. For CP alternative 2 and alternative 4 for 1a and 1b, the intermediate IAB node DU part encapsulates the related RRC messages of the IAB node MT part in F1-AP messages. 
2. IAB node’s integration procedure phase 2-1: Routing update. In this phase, the routing information are updated for all related IAB nodes due to the setup of IAB node.
3. IAB node’s integration procedure phase 2-2: IAB node DU part setup. For CP alternative 2 and alternative 4 for 1a and 1b, the IAB node’s DU part performs F1-AP setup procedure. For other CP alternatives how to perform this phase is FFS.
4. IAB node’s integration procedure phase 3: The IAB-node provides service to UEs or to other integrated IAB-nodes. 
NSA-based IAB-node integration has the following phases: 
Phase 1: IAB-node MT part setup. In this phase, IAB node MT part connects the LTE network as a normal UE, and performs the connection setup procedure and authentication via LTE RRC signaling. The eNB then configures the IAB node MT part with an NR measurement configuration in order to perform discovery and measurement of candidate parent IAB nodes which are reported to the eNB. The IAB node MT part then connects to the parent IAB node via the EN-DC SN addition procedure.
Phase 2-1: Routing update. In this phase, the routing information are updated for all related IAB nodes due to the setup of IAB node. 
Phase 2-2: IAB node DU part setup. Since EN-DC supports SRBs over LTE (SRB 1 and 2) and NR (SRB 3), two alternatives can be further studied:
Alt. 1 IAB node DU part setup via LTE MCG: In case of RRC signaling (e.g. F1-AP encapsulation) the gNB-CU can forward the messages to the eNB via X2 which transmits them to the MT via SRB1 or 2. One benefit of this approach is that the signaling via LTE can potentially be more robust and reduces overhead of transmissions on the NR carrier(s).
Alt. 2 IAB node DU part setup via NR SCG: In this case all of the IAB-related configuration and signaling can be handled (e.g. F1-AP encapsulation over SRB3). One benefit of this approach is that it minimizes the difference between NSA and SA IAB-node setup procedures. 
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.

********* End of Change **********
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