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1 Introduction
In last RAN3 meeting (RAN3#103), the IAB node setup procedure was discussed, and the following agreements are achieved:

	1. The donor needs to know that the IAB-node MT is not a normal UE

2. SA for IAB node: 

AMF includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

3. NSA for IAB node: 

MME includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

The eNB should include “IAB Authorized” IE in SgNB ADDITION REQUEST/MODIFICATION REQUEST messages
4. Routing/forwarding for F1-C and for F1-U should be the same


  In this paper, we will further address IAB node setup procedure in EN-DC case. 
2 Discussions
In EN-DC, different from standalone case, the IAB node should first set up connection with LTE eNB, and then LTE eNB selects the en-gNB. Thus, we will discuss IAB node setup in EN-DC from two aspects:
· IAB node connects to LTE eNB

· IAB node connects to en-gNB

2.1 Connecting to LTE eNB
In this stage, MT part of IAB node connects to LTE eNB as a normal UE. Thus, the legacy LTE connection setup procedure can be reused.  After connecting to LTE eNB, based on the agreed “IAB authorized” IE from MME, the LTE eNB can be aware that a new accessing UE is an IAB node rather than an normal UE. Then, the LTE eNB can start the EN-DC setup procedure. 

After accessing LTE eNB, it is unnecessary for IAB-MT to download IAB OAM configuration. The reason is that the OAM configuration is related to the connected en-gNB, e.g., the serving cell information of the IAB-DU, configured by IAB OAM to IAB-DU, requires the information of the connected en-gNB ID to derive the NR CGI. 
Proposal 1: it is unnecessary to download OAM configuration after an IAB node accesses LTE eNB.  

2.2 Connecting to en-gNB
After connecting to LTE eNB, the eNB should start the en-gNB addition procedure. Since IAB node needs to connect to an en-gNB supporting IAB node access, the first issue faced by EN-DC setup procedure is: how to make sure that the LTE eNB can select an en-gNB supporting IAB node?
When an LTE eNB sets up X2 interface with an en-gNB, the en-gNB indicates its capability of support IAB node. Such indication can be node-specific (indicating the gNB supports IAB node accessing, i.e., all the cells served by such gNB support IAB node access), or cell-specific (indicating whether a cell supports IAB node access or not). For cell-specific indication, it happens when an en-gNB consists of legacy gNB-DU, IAB capable DU and IAB capable CU. In other words, in the en-gNB, not all cells can support IAB node access. Considering an IAB donor CU also implements the legacy gNB-CU functionalities, it is possible a legacy gNB-DU is connecting to the IAB donor CU. Thus, cell-specific indication would be our preference. 
Proposal 2: over X2, the en-gNB can indicate IAB node support capability for the serving cell. 

With the above method, the LTE eNB can be aware of the neighboring NR cells supporting IAB node access. Thus, it can configure the related measurement to an new accessing IAB node (this can be known by receiving “IAB authorized” indication from MME). However, the PSCell and SCell selection are determined by en-gNB. To make sure that en-gNB select the cell supporting IAB node access, the en-gNB should be aware of that the accessing node is an IAB node, which is already covered by agreements in last RAN3 meeting. 
2.3 IAB node setup procedure in EN-DC

After en-gNB addition procedure between LTE eNB and en-gNB, the following up procedure can follow the IAB startup procedure for standalone case [1]. So, the whole EN-DC setup procedure is given as follows, as shown in Fig. 1. 


[image: image1.emf]DU CU DU1 MT1 DU2 MT2

IAB-node 1 IAB-node 2 IAB-Donor gNB

IAB 

OAM

LTE eNB (MeNB)

Step 1: IAB-MT  accesses to LTE eNB as normal UE

EPC

Step 2: en-gNB addition procedure

Step 3: IAB-MT accesses en-gNB

Step 4: Retrieve IAB node OAM configuration (e.g., IAB-DU 

configuration list of cells supporting IAB node access )

Step 6: Setup Backhaul RLC channel between IAB node 2 and IAB node 1 for F1AP message transfer

Step 7: TNLA establishment (TNLA1)

Step 8: F1 Step up

Step 5: Routing update for IAB node 2


Fig. 1 IAB node setup procedure in EN-DC
· Step 1: IAB-MT access to LTE eNB as normal UE. In this procedure, the “IAB authorized” IE from MME can be used as an indication that the new accessing UE is an IAB node.
· Step 2: LTE eNB performs the en-gNB addition procedure. Before this procedure, the LTE eNB can be aware that the IAB node support capability of its neighboring NR Cells via the X2 interface management procedures. Then, after knowing a new accessing UE is an IAB node, the LTE eNB can configure the measurement for NR Cells supporting IAB. Then, based on the measurement reports from the accessing IAB node, LTE eNB can select suitable en-gNB for EN-DC setup. At en-gNB side, PSCell and SCell(s) with IAB node support capability can be selected. 

· Step 3: IAB-MT accesses en-gNB based on the configuration from the LTE eNB
· Step 4: the new IAB-node downloads the OAM configuration via the established DRB and PDU session, which includes, e.g., IAB-DU configurations (e.g., gNB-DU ID, serving cell information, etc.), candidate list of cells supporting IAB node access. 

· Step 5: IAB-donor-CU (en-gNB side) updates the routing entries towards this new IAB-node among the related nodes between new IAB-node and IAB-donor-CU (e.g., IAB-node 1, IAB-donor-DU in Fig. 1). 
· Step 6: IAB-donor-CU (en-gNB side) configures backhaul RLC channel(s) between the new IAB-node and its parent node for F1AP message transfer. 

· Step 7: the new IAB-node establishes the TNLA association with IAB-donor-CU;

· Step 8: the new IAB-node sets up F1 interface with IAB-donor-CU
Proposal 3: RAN3 agrees the above procedure as the baseline for IAB node setup in EN-DC. 

2.4 Failure case during EN-DC setup
During the EN-DC setup procedure for an IAB node, the success of the whole procedure indicates that the F1 interface is successfully set up between the IAB-DU of the IAB node and the IAB-donor-CU in en-gNB. However, in some cases, F1 setup procedure may be failed:

· Case 1:  in legacy F1AP, the F1 setup may be failed, and the gNB-CU will response with F1 SETUP FAILURE message.

The potential cause of such failure can be, e.g., hardware failure, unexpected errors, at IAB-donor-CU of en-gNB. Such failure can be decided when the IAB-donor-CU receives the SGNB ADDITION REQUEST message from LTE eNB (it is unnecessary to wait until receiving F1 setup request from the new accessing IAB node). In this case, the IAB-donor-CU can reject the en-gNB addition procedure by indicating the cause due to unsuccessful F1 setup. 

· Case 2: IAB-donor-CU cannot select a suitable PSCell for new IAB node access due to resource shortage issue

Normally, an IAB node needs more resource, although no serving UEs is under the new accessing IAB node. However, considering the role of IAB node, the IAB-donor-CU may reject the SgNB addition request for an IAB node. This failure can be decided when the IAB-donor-CU receives the SGNB ADDITION REQUEST message from LTE eNB.
· Case 3: along the path from the IAB-donor-CU and potential NR serving cell under en-gNB, an intermediate node encounters RLF and the RRC re-establishment procedure is still ongoing. 

In this case, IAB-donor-CU is aware of such case, and it is unnecessary for the new IAB node to access this IAB-donor-CU immediately. This failure can be decided if a failure indication regarding to such intermediate node is received. Thus, when IAB-donor-CU of en-gNB receives SGNB ADDITION REQUEST message, it can reject the request if some intermediate node is still in the recovery procedure. 
The above cases indicate that when receiving SGNB ADDITION REQUEST message, IAB-donor-CU can decide that the F1 interface cannot be established with the new IAB node. Thus, the IAB-donor-CU can response reject message to the LTE eNB with appropriate causes, e.g., failed F1 setup. Furthermore, as legacy F1 setup failure case, the IAB-donor-CU can indicate “Time to Wait” to LTE eNB, which represents that the LTE eNB has to wait at least such indicated time before another SGNB ADDITION Procedure
Proposal 4: if the IAB-donor-CU can decide the unsuccessful F1 setup when receiving SGNB ADDITION REQUEST message, the IAB-donor-CU can reject such request by adding suitable cause, e.g., failed F1 setup, and additional indicating the “Time to wait” before starting another SgNB addition procedure. 
3 Conclusions
In this contribution, we discussed IAB node setup procedure in EN-DC case, and proposed:

Proposal 1: it is unnecessary to download OAM configuration after an IAB node accesses LTE eNB. Proposal 2: over X2, the en-gNB can indicate IAB node support capability for the serving cell.
Proposal 3: RAN3 agrees the above procedure as the baseline for IAB node setup in EN-DC. 
Proposal 4: if the IAB-donor-CU can decide the unsuccessful F1 setup when receiving SGNB ADDITION REQUEST message, the IAB-donor-CU can reject such request by adding suitable cause, e.g., failed F1 setup, and additionally indicating the “Time to wait” before starting another SgNB addition procedure. 
The corresponding stage 2 TP is given below to include the basic procedure of IAB node startup in NSA. While for Proposal 2, the corresponding TP is given in [2]. 
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8.x
Overall procedures for IAB

The following clauses describe the overall procedures for IAB.
8.X.1
IAB node startup procedure (NSA) 
The call-flow for IAB node startup procedure in NSA is shown in Figure 8.x.1-1.
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Figure 8.x.1-1 IAB node startup procedure (NSA)
· Step 1: IAB-MT access to LTE eNB as normal UE. In this procedure, the “IAB authorized” IE from MME can be used as an indication that the new accessing UE is an IAB node.

· Step 2: LTE eNB performs the en-gNB addition procedure. Before this procedure, the LTE eNB can be aware that the IAB node support capability of its neighboring NR Cells via the X2 interface management procedures. Then, the LTE eNB can configure the measurement for NR Cells supporting IAB. After that, based on the measurement reports from the accessing IAB node, LTE eNB can select suitable en-gNB for EN-DC setup. At en-gNB side, PSCell and SCell(s) with IAB node support capability can be selected. 

· Step 3: IAB-MT accesses en-gNB based on the configuration from the LTE eNB

· Step 4: the new IAB-node downloads the OAM configuration via the established DRB and PDU session, which includes, e.g., IAB-DU configurations (e.g., gNB-DU ID, serving cell information, etc.), candidate list of cells supporting IAB node access. 

· Step 5: IAB-donor-CU (en-gNB side) updates the routing entries towards this new IAB-node among the related nodes between new IAB-node and IAB-donor-CU (e.g., IAB-node 1, IAB-donor-DU in Figure 8.x.1-1). 

· Step 6: IAB-donor-CU (en-gNB side) configures backhaul RLC channel(s) between the new IAB-node and its parent node for F1AP message transfer. 

· Step 7: the new IAB-node establishes the TNLA association with IAB-donor-CU;

· Step 8: the IAB-DU of the new IAB-node sets up F1 interface with IAB-donor-CU.

_1615046681.vsd
DU


CU


DU1


MT1


DU2


MT2


IAB-node 1


IAB-node 2


IAB-Donor gNB


IAB OAM


LTE eNB (MeNB)


Step 1: IAB-MT  accesses to LTE eNB as normal UE


Step 4: Retrieve IAB node OAM configuration (e.g., IAB-DU configuration list of cells supporting IAB node access)


Step 6: Setup Backhaul RLC channel between IAB node 2 and IAB node 1 for F1AP message transfer


EPC


Step 2: en-gNB addition procedure


Step 3: IAB-MT accesses en-gNB


Step 7: TNLA establishment (TNLA1)


Step 8: F1 Step up


Step 5: Routing update for IAB node 2



