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1 Introduction

For non-standalone IAB network, there are two solutions proposed in study phase: option b) UE operates in NSA with EPC while IAB-node operates in SA with NGC; and option c) UE and IAB-Node operate in NSA with EPC.
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Figure 1. IAB Usage in NSA (EN-DC) network
This paper provides IAB integration procedure for option c) UE and IAB node operate in NSA with EPC.
2 Discussion
The high level NSA IAB integration procedure is provided in Figure 2. The procedures includes four phases as specified in TR 38.874:

Phase 1: IAB-MT part setup with E-UTRAN. In this phase, IAB-MT part performs the connection setup procedure via LTE RRC signalling to the LTE network. The eNB then configures the IAB-node MT part with an NR measurement configuration to the eNB. In this phase, the eNB needs to know it is an IAB-node access and which NR neighbour nodes support IAB-node access. Just same as SA IAB, the IAB node indication needs to be introduced in S1AP INITIAL UE MESSAGE as well, and the same solution (Requested NSSAI v.s. new IE) should be aligned with SA IAB. Since EPC does not support slicing concept, a new IE should be introduced in S1AP INITIAL UE MESSAGE. Furthermore, the IAB capability of neighbour gNB can be configured in eNB or provided by X2 signalling.
Phase 2: SgNB Addition. In this phase, the IAB-node MT part then connects to the SgNB DU and CU via the EN-DC SN addition procedure. The procedure defined in TS 38.401 section 8.4.1 can be reused as baseline. It was agreed that the eNB include “IAB node indication” in SgNB Addition Request message. So that the gNB knows that it is an IAB-MT access. In this phase, SRB3 can be setup in order that backhaul setup via SRB3 between Donor and IAB-MT.
Phase 3: Backhaul Setup. The phase is same with SA IAB backhaul setup procedure which includes establishment of BH RLC channel between IAB-MT and parent node, establishment of adaptation layer and routing update, IP address allocation. Since SRB3 is already setup in the phase 2, all signalling can be transmitted between IAB-donor and IAB-MT directly, i.e. no need forward the signalling via E-UTRAN side. 
Phase 4: IAB-node-DU Setup. The phase is same with SA IAB-node-DU setup. For example, The OAM traffic can be transmitted over BH IP connectivity via IAB-donor-DU. And the F1 setup and cell activation as defined in section 8.5 of TS 38.401 is used for F1-AP setup.
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Figure 2. NSA IAB integration procedure

Proposal 1 Capture the NSA IAB integration procedure into TS 38.401, which includes 4 phases:
· Phase 1: IAB-MT part setup with E-UTRAN;

· Phase 2: SgNB Addition;

· Phase 3: Backhaul Setup;

· Phase 4: IAB-node-DU Setup.

Proposal 2 A new IE “IAB node indication” is introduced in S1AP INITIAL UE MESSAGE.
3 Conclusion
This paper provides IAB integration procedure for option c) UE and IAB node operate in NSA with EPC, and we propose:
Proposal 3 Capture the NSA IAB integration procedure into TS 38.401, which includes 4 phases:

· Phase 1: IAB-MT part setup with E-UTRAN;

· Phase 2: SgNB Addition;

· Phase 3: Backhaul Setup;

· Phase 4: IAB-node-DU Setup.

Proposal 4 A new IE “IAB node indication” is introduced in S1AP INITIAL UE MESSAGE.
The corresponding text proposal to 38.401 BL CR is provided in Annex, and to 36.413 BL CR is provided in [1].
Reference
[1] R3-192805, Introduce of a new IE “IAB node indication” in S1AP INITIAL UE MESSAGE. Huawei.
Annex (TP for NR-IAB BL CR for TS 38.401)

8.9.x

NSA IAB Integration procedure
The NSA IAB integration procedure is shown in Figure 8.9.x-1 and is used for IAB-node setup in case of the IAB-node operates in EN-DC mode with EPC.
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Figure 8.9.x-1: Signaling flow for NSA IAB integration procedure
1.
IAB-MT part setup with E-UTRAN. In this step, IAB-MT part performs the connection setup procedure via LTE RRC signalling to the LTE network. The eNB may configure the IAB-MT part with an NR measurement configuration. The IAB node indication and authorization is performed between eNB and EPC.

2.
SgNB Addition. In this step, the IAB-node MT part then connects to the SgNB DU and CU via the EN-DC SN addition procedure. The procedure defined section 8.4.1 is reused. An “IAB node indication” is included in SgNB Addition Request message. And the SRB3 is setup for following signalling transmission between IAB-donor and IAB-node.

3.
Backhaul Setup. The setup is same with SA IAB backhaul setup procedure as in the section X.X which includes establishment of BH RLC channel between IAB-MT and parent node, establishment of adaptation layer and routing update, IP address allocation.

4.
IAB-node-DU Setup. The setup is same with SA IAB-node-DU setup as in the section X.X.
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