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1 Introduction
As agreed in RAN#82, a new WI on IAB will be started since the first RAN3 meeting in 2019. In WID [1], the IAB node can support EN-DC mode. Thus, the IAB node setup procedure requires setting up EN-DC by selecting appropriate en-gNB. In this contribution, we will give our view on the IAB node setup in EN-DC case.  
2 Discussions
In TR38.874, the IAB node setup in EN-DC also includes three phases as standalone case, i.e., IAB node MT part setup, routing update and DU part setup, and IAB node DU provides service. However, different from standalone case, in EN-DC, 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, the IAB node can download the OAM configurations from IAB OAM.  Such configuration may include, e.g., cell list supporting IAB node access, TNL address of IAB donor CU. In EN-DC case, if an IAB node needs to serve the UEs, it has to connect to an en-gNB since the DU part of such IAB node should set up F1 connection with donor CU. Thus, it is necessary for the LTE eNB to be aware that an IAB node accesses it. 
Proposal 1: in EN-DC case, LTE eNB should know an accessing UE is an IAB node. 
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 an en-gNB supporting IAB node access, the first issue faced by EN-DC setup procedure is:

Issue 1: how to make sure that the LTE eNB can select an en-gNB supporting IAB node?
To solve this issue, we have several options on the table:

· Option 1: pre-configure via X2 interface management procedure

In this option, 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. 
With this method, the LTE eNB can configure related measurement to the IAB node so that the only NR cells supporting IAB node access can be detected. 

· Option 2: IAB node provides some assistant information to the LTE eNB
In this option, after OAM configuration, the IAB node can send assistant information to LTE eNB, e.g., the NR cell list supporting IAB node access, which is configured by OAM.  With such assistant information, the LTE eNB can select IAB capable en-gNB. 
In this option, each IAB node should send this assistant information to LTE eNB via LTE radio interface. 

Both methods are workable. However, option 2 has impact to the LTE radio interface, while option 1 only impacts X2. Thus, we propose:
Proposal 2: over X2, the en-gNB can indicate its capability of supporting IAB node access. 

The above method can solve the en-gNB selection. However, the PSCell and SCell selection are determined by en-gNB. Thus, the en-gNB should select the cell with capability of supporting IAB node (e.g., such cell can support IAB node access, and has enough resource to serve IAB node). 

Issue 2: how to make sure that en-gNB can select the cell supporting IAB node access?

To achieve this, it is beneficial to let the en-gNB know the accessing node is an IAB node. Thus, we propose:

Proposal 3: the LTE eNB should send the “IAB node indicator” to en-gNB when setting up EN-DC. 

2.3 Further thoughts for EN-DC setup

After en-gNB is added, the IAB node can establish the connection with en-gNB. Similar as IAB node setup procedure in standalone case, the IAB node can establish the connection with the en-gNB. Thus, the whole procedure is shown in Fig. 1. 
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Fig. 1 IAB node setup in EN-DC case

· F1 setup failure case

However, in real case, the F1 setup procedure may be failed. The procedure in Fig. 1 indicates a failure case as, the LTE eNB sets up EN-DC for an IAB node by implementing from Step 1 to Step 7. However, the F1 setup procedure failed. In this sense, the EN-DC setup procedure becomes meaningless. To avoid such case, as shown in Fig. 2, it is benefit that the IAB node sends the F1 Setup request message to LTE eNB, and then LTE eNB forwards this to the en-gNB during en-gNB addition procedure. So, if the F1 setup is failed, the en-gNB can response with en-gNB addition failure message. With this method, the EN-DC is set up only if the F1 setup is successful. 
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Fig. 2 Combining en-gNB addition and F1 setup

Proposal 4: it is beneficial to perform en-gNB addition procedure with F1 setup procedure together. 
· IAB donor CU address derivation

The F1 setup procedure should be performed by knowing address information of IAB donor CU since the TNL association should be set up between IAB donor CU and DU part of IAB node before setting up F1 interface (Step 6 in Fig. 1 and 2). Thus, how to derive the IAB donor CU address should be discussed. In general, we can rely on the OAM configuration, which means that the OAM should configure the TNL address of each IAB donor CU.  Alternatively, the TNL address information can be provided during en-gNB addition procedure, i.e., in the en-gNB addition response message, the en-gNB can provide the TNL address to LTE eNB. Then, the LTE eNB sends this information to IAB node. The benefit of this method is the OAM configuration can be simplified. 
Proposal 5: Except OAM configuration, the possibility that the gNB provides the TNL address information to the IAB node needs to be evaluated. 

3 Conclusions
In this contribution, we discussed IAB node setup procedure in EN-DC case, and proposed:

Proposal 1: in EN-DC case, LTE eNB should know an accessing UE is an IAB node.
Proposal 2: over X2, the en-gNB can indicate its capability of supporting IAB node access.
Proposal 3: the LTE eNB should send the “IAB node indicator” to en-gNB when setting up EN-DC.
Proposal 4: it is beneficial to perform en-gNB addition procedure with F1 setup procedure together.
Proposal 5: Except OAM configuration, the possibility that the gNB provides the TNL address information to the IAB node needs to be evaluated.
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