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Introduction

In last RAN3#104 meeting, parent node selection was discussed and the following agreements were reached [1]:

Option 1  via OAM (pre-configuration)

Option 2  via OAM (Rel-10 relay-like way ) 

Option 3  via new signaling, the system info from IAB-DU or IAB-donor

Option 4  via handover/rediection mechanisms, where IAB-node connects to any cell and then it could be up to CU configuration

OAM options are not precluded

WA: Parent node selection is performed via legacy handover/redirection mechanisms (i.e. opt4); enhancements to existing mechanisms enabling opt4, if necessary, are not precluded
According to the agreement, a consensus on OAM options has been reached. But for option 3 and option 4, further study is needed. In this contribution, we will focus on option 3 and option 4, and give our considerations.
Discussion 
In the first phase of IAB node integration, the MT part of IAB node establishes connectivity towards network like a normal UE. If following the legacy cell selection procedure, the IAB node MT may select a non-IAB capable DU. In order to connect to an parent IAB node,  the well discussed solutions are shown below:
Option 1, via OAM (pre-configuration), the IAB-node is preconfigured in advance, and the IAB-MT can select the parent node from the preconfigured candidate list.  

Option 2, via OAM (Rel-10 relay-like way ), IAB-MT selects any suitable cell to access, then downloads the OAM configuration to get the candidate IAB cell(s) to access.

Option 3, via new signaling, the IAB-MT can select a parent node based on the system information from IAB-DU or IAB-donor. 

Option 4, via handover/re-direction mechanisms, where IAB-node connects to any cell and then it could be up to CU configuration (once the CU has learned that the connecting node is IAB) to direct the IAB-node to an IAB-capable parent using existing mechanisms such as handover / release with re-direction.

Considering option 1 and option 2 are not precluded, in the following, we will analyze option 3 and option 4 one by one.

2.1 Option 3 (via new signaling)

In option 3, the IAB-MT can select a parent node based on the system information from IAB-DU or IAB-donor. The parent node can explicitly broadcast that it supports IAB. In addition, the system information broadcast by the parent node may include some IAB specific information, e.g. IAB specific cellbarred IE, IAB specific access category and access identity. Thus, the IAB-MT can deduce that the parent node supports IAB based on these implicit indication as well. The details of the IAB specific information in system information can wait for RAN2’s further agreements. Besides, IAB specific backhaul RACH configurations is introduced by RAN1. Therefore, the IAB-MT can deduce the cell supports IAB if the system information includes IAB specific RACH resource.
Option 3 avoids the pre-planning by an operator to know which parent node should be selected by a newly deployed IAB node, and does not require the change in the topology to be sent to the OAM. The IAB-MT only needs one step to select an IAB capable parent node by using option 3. Besides, this option is applicable for all kinds of IAB network deployments. According to the discussion of RAN 1 and RAN 2, some IAB specific information may be broadcast by the parent IAB node, thus option 3 does not actually impose new signaling as the IAB-MT can deduce whether the parent node supports IAB via these IAB specific information.
Proposal 1: It is better to use option 3 (via new signaling) for parent node selection during IAB-MT setup.
2.2 Option 4 (via handover/re-direction mechanisms)
There was a heat discussion on option 4 in last RAN 3 meeting. Some companies hold that if the IAB-MT selects a cell from the non-IAB gNB, all non-donor gNBs may need to become IAB-aware to differentiate IAB-nodes from UEs. While some companies think the scenario may be not typical as it is very likely that IAB nodes will be initially deployed in areas where existing NR base stations are not deployed and wired nodes will be sparse. From our opinion, the application of option 4 depends on IAB network deployment. In the following, we will analyze option 4 in terms of different deployment scenarios.
For scenarios 1 as shown in Figure 1, IAB node is deployed in areas where all the NR base stations support IAB function. For the deployment in figure 2, there are both donor DU and non-IAB capable DU in the vicinity of the new deployed IAB node. The CU in these two deployments supports IAB, thus if the parent node accessed by the IAB-node does not support IAB,  the donor CU can direct the IAB-node to an IAB capable parent node using existing mechanisms such as handover/release with re-direction.  
Proposal 2: Option 4 (via handover/re-direction mechanisms) can be used in the scenarios shown in Figure 1 and Figure 2.
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Figure 1 IAB node is deployed in areas where all the NR base stations support IAB function      
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Figure 2 Both donor DU and non-IAB capable DU in the vicinity of the new deployed IAB node
If the IAB-MT accesses to a non-IAB capable DU, the donor CU may direct the IAB-node to an IAB capable parent node. Generally, donor CU connects to more than one DUs via F1 interface. It is possible that not all the DUs support IAB function. Hence, the donor DU shall inform donor CU of its IAB-donor-DU identity through F1 SETUP REQUEST. Then the donor CU gets to know which DU is IAB capable.

Proposal 3: It is suggested that donor DU informs donor CU of its IAB-donor-DU identity through F1 SETUP REQUEST such that donor CU can know which DU is IAB capable.

Donor CU may hand over the IAB node to a parent node belonging to another donor CU. Apparently, the donor CU needs to know which neighbouring gNB supports IAB beforehand. One feasible solution is that donor CUs exchanges their IAB capability via Xn interface. To be specific, the gNB sends an IAB-donor indication to its neighbouring gNB via XN SETUP REQUEST message. After the neighbouring gNB receives the IAB-donor indication, it knows that the gNB is actually an IAB donor, and then includes an IAB-donor indication in XN SETUP RESPONSE message. Correspondingly, the gNB knows that the neighbouring gNB supports IAB. As we can see, the Xn message should be enhanced to transmit the IAB-donor indication.  
Proposal 4: Xn message, e.g. XN SETUP REQUEST and XN SETUP RESPONSE, should be enhanced to transmit IAB-donor indication for the purpose of the donor CU to know which neighbouring gNB supports IAB. 

For Figure 3, the IAB node is deployed in areas where not all the NR base stations support IAB function. When the IAB-MT accesses to a non-IAB capable gNB, the non-IAB capable gNB cannot direct the IAB node to a IAB capable parent node unless it becomes IAB-aware. However, letting all traditional gNBs become IAB awareness would cause more standardization impacts and too much overhead. Therefore, option 4 is not suitable for the deployment shown in Figure 3.
Proposal 5: It is suggested not to adopt option 4 (via handover/re-direction mechanisms) in the scenarios shown in Figure 3.
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Figure 3  IAB node is deployed in areas where not all the NR base stations support IAB function                                                                 
Conclusion

In this contribution, we analyzed parent node selection in IAB network. Based on the discussion, we have the following proposals:
Proposal 1: It is better to use option 3 (via new signaling) for parent node selection during IAB-MT setup.
Proposal 2: Option 4 (via handover/re-direction mechanisms) can be used in the scenarios shown in Figure 1 and Figure 2.   

Proposal 3: It is suggested that donor DU informs donor CU of its IAB-donor-DU identity through F1 SETUP REQUEST such that donor CU can know which DU is IAB capable.

Proposal 4: Xn message, e.g. XN SETUP REQUEST and XN SETUP RESPONSE, should be enhanced to transmit IAB-donor indication for the purpose of the donor CU to know which neighbouring gNB supports IAB. 

Proposal 5: It is suggested not to adopt option 4 (via handover/re-direction mechanisms) in the scenarios shown in Figure 3.
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