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1 Introduction
In previous two RAN3 meetings, the IAB node integration procedure was extensively discussed. However, most of discussions are focus on the standalone case. In this contribution, we will address the IAB node integration for 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, includes information of en-gNB ID. 
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 en-gNB addition procedure should be started. Since IAB node needs to connect to an en-gNB allowing 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 allowing IAB node access?
In general, the en-gNB may not allow the access of IAB node because of the following cases:

· Case 1: capability issue
This is a normal case. Since IAB is an Rel-16 feature, it is possible that some en-gNBs, e.g., Rel-15 en-gNB, do not have the capability of supporting IAB node access
· Case 2: resource issue
Normally, if an IAB node accesses the network, it means that potentially several UEs will be served by such IAB node. Thus, the required resource at en-gNB for an IAB node is different from a single UE. In other words, an en-gNB can allow an UE access but cannot allow an IAB node access. 

· Case 3: Unable to set up F1 interface with IAB node

In legacy CU-DU, F1 setup failure procedure is defined. The reason of such failure may be, e.g., hardware failure, unexpected errors, etc. To recovery this case, the IAB donor CU may perform some reset or reconfiguration. In IAB network, IAB donor CU may also face this kind of issue. In some cases, when an IAB node accesses the en-gNB, the IAB donor CU may be under the process of recovery. Thus, the IAB donor CU of en-gNB may not allow IAB node access

All the above cases indicate that the IAB donor CU of en-gNB may stay in the situation of not allowing IAB node access. In order to avoid that the LTE eNB selects such IAB donor CU for EN-DC, it is beneficial if IAB donor CU can provide some information to the LTE eNB, i.e., whether or not an IAB node is allowed for accessing. 
Proposal 1: over X2, the information on whether or not an IAB node is allowed for accessing can be provided. 

In last RAN3 meeting, some companies mentioned that the capability information is normally not exchanged over X2/Xn. However, the information on whether or not an IAB node is allowed for accessing is beyond the capability information. Specifically, this information can indicate not allowing IAB node access even if the en-gNB has the functionality of supporting IAB node access.

Proposal 2: the information over X2 on whether or not an IAB node is allowed for accessing does not break the principle of not exchanging capability information over X2. 

Such information can be node-specific (indicating the en-gNB allows IAB node accessing, i.e., all the cells served by such en-gNB allows IAB node access), or cell-specific (indicating whether a cell allows IAB node access or not). For cell-specific information, 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 allow 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 information would be our preference. 
Proposal 3: over X2, the information on whether or not an IAB node is allowed for accessing is per serving cell. 

The proposed information over X2 can bring the following benefits:

· The LTE eNB can be aware that which NR Cells can allow the IAB node accessing. Therefore, LTE eNB can configure NR measurements to the IAB node so that only those cells are measured. 

· The information can avoid that an LTE eNB selects en-gNB resulting in the failure of IAB node access, e.g., an en-gNB without enough resource for IAB node access, an en-gNB under the processing of recovery, etc. 

· If the topology adaptation results in the en-gNB change, such information can speed up topology adaptation procedure. In last RAN3 meeting, IAB node indication is agreed to transmit over X2 during HO procedure. There is a comment that such indication over X2 handover procedure can help deriving whether a en-gNB supporting IAB. This is not a good way to achieve this. When HO occurs, the IAB node may already start serving UEs, such “trial-and-error” method will delay the HO procedure, which result in the handover failure.
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. So, the whole EN-DC setup procedure is given as follows, as shown in Fig. 1. 
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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. Based on our another paper [1], this step may occur early if the new IAB-node can derive the IP address of IAB donor CU early. 
· Step 8: the new IAB-node sets up F1 interface with IAB-donor-CU
Proposal 4: RAN3 agrees the above procedure as the baseline for IAB node setup in EN-DC. 

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

Proposal 1: over X2, the information on whether or not an IAB node is allowed for accessing can be provided. 

Proposal 2: the information over X2 on whether or not an IAB node is allowed for accessing does not break the principle of not exchanging capability information over X2. 

Proposal 3: over X2, the information on whether or not an IAB node is allowed for accessing is per serving cell. 

Proposal 4: RAN3 agrees the above procedure as the baseline for IAB node setup in EN-DC.
The corresponding stage 2 TP is given below to include the basic procedure of IAB node startup in NSA. While for Proposal 1&3, 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; this step may occur early if the new IAB-node can derive the IP address of IAB donor CU early. 
· Step 8: the IAB-DU of the new IAB-node sets up F1 interface with IAB-donor-CU.
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