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Introduction

At last RAN3#103 meeting, IAB node integration was discussed and the following agreements were reached [1]:

	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


As [2] concluded, there are still some remaining issues in the IAB node integration procedure, such as parent IAB node selection, support of OAM connectivity, adaptation layer configuration and IAB node DU F1-C establishment. In this contribution, we will further discuss these remaining issues and give our considerations. 

Discussion 
2.1 Phase I
In the first phase of IAB node integration, the MT part of IAB node establishes connectivity towards network like normal UE. If following the legacy cell selection procedure, the IAB node MT may select and connect to a legacy DU/cell not supporting IAB functionality. In order to connect to a suitable parent IAB node, generally there are two ways:
Option 1: IAB node MT connects to network as normal UE and obtains a list of candidate parent IAB nodes from OAM..If the current connected cell does not support IAB, the IAB node MT may reselect a IAB capable parent node from the list. Or the IAB node MT is handover to a target IAB capable parent node by the donor CU.
Option 2: Explicit or implicit information broadcast by each cell indicating whether IAB is supported. For example, the cell can explicitly broadcast an IAB node support indication, or implicit ways such as providing IAB related cell reselection information, IAB related access control parameters, or RACH resources for IAB node access. 
As we can see, Option 1 has less specification impacts but may arise additional cell reseletion/handover and lead to longer startup delay. Option 2 requires more specification effects but it is more efficient. In our view, if the IAB node has previously connected to network and obtained candidate parent IAB node list from OAM, it can continuously use the list and select parent IAB node from the list, otherwise, some explicit or implicit indications from cell broadcasting can be considered.

Proposal 1: If the IAB node has previously connected to the network and obtained candidate parent IAB node list from OAM, it can select parent IAB node from the list, otherwise, some explicit or implicit indications from cell broadcasting can be considered.
At last meeting, it was discussed that The donor needs to know that the IAB-node MT is not a normal UE, but it is not clear how to realize it. There is another agreement that AMF includes IAB authorized IE in INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST message for IAB node. As we can see, the donor CU can identify the IAB node after receiving the IAB authorized IE from AMF. However, this IE is received by donor CU after the IAB node MT RRC setup complete procedure. The question is, whether the donor need to know the IAB node is not a normal UE during the RRC connection setup procedure. The benefit for the donor CU to know the IAB node during the RRC setup procedure is that the donor CU could differentiate the admission control processing of normal UE and IAB node MT. For example, the donor CU may prioritize the RRC connection setup request from IAB node MT. 
Proposal 2: It is better for the donor CU to know whether normal UE or IAB node MT is requesting to set up the RRC connection so that the donor CU may differentiate the admission control processing.
After the IAB node MT registered to the core network, PDU session and corresponding DRB should be established for IAB node MT’s IP address allocation and transmission of OAM configuration (for IAB node DU part getting into operation). IAB node MT could use this PDU session to communicate with OAM server and get the OAM configuration. To be specific, the OAM configuration may contain at least the following information: DU part configuration (such as DU ID, DU name, DU IP address(es), serving cell information, system information and physical layer configuration) and TNL address information of the donor CU, which are used for IAB node DU operation.
Proposal 3: PDU session and corresponding DRB should be established for IAB node MT’s IP address allocation and transmission of OAM configuration. IAB node MT could use this PDU session to communicate with OAM server and get the OAM configuration. 
2.2 Phase II 
Phase II mainly contains two aspects: adaptation layer configuration (include routing and bearer mapping configuration) and F1 setup between IAB node DU and donor CU. After Phase II completed, the IAB node is ready to serve access UEs and other child IAB nodes.
In CP Alternative 4, before IAB node DU sets up F1 interface with the donor CU, TNL association (SCTP association) needs to be established first based on the TNL address information of donor CU obtained from OAM configuration. TNL association related messages can be regarded as a special type of F1AP messages, and be transferred over BH RLC channel. Before TNL association, BH RLC channel for F1AP messages forwarding and routing configuration of adaptation layer at the access IAB node should be configured. Additionally, BH RLC channel modification or setup and routing configuration update may be needed for all intermediate IAB nodes and donor DU along the forwarding path to forward F1AP messages of the access IAB node. 
In the uplink, the IAB node MT’s adapt layer encapsulates the TNL association message with adapt header, then maps it to BH RLC channel, and finally transmit it to parent IAB node based on routing configuration. In order for the donor CU to identify the IAB node and forward the TNL association response message to the IAB node in the downlink, a new identity is required to identify the IAB node since before F1 interface setup the IAB node DU ID allocated by the OAM cannot be recognized by the donor CU. The new identity to identify the IAB node can be allocated by the donor CU in the IAB node MT setup procedure. Upon receiving the message, the parent IAB node and intermediate IAB nodes relay it to the donor DU based on the destination donor DU ID in the adapt header. Then the donor DU removes the adapt header and decapsulates the message and routes it to the donor CU via IP layer. In the downlink, the donor CU sends the TNL association response message to the donor DU.The donor DU’s adapt layer encapsulates the TNL association response message with adapt header including the new identity of the IAB node as destination, and maps it BH RLC channel. The intermediate IAB nodes forward the message to the destination IAB node based on routing configuration.
Once the TNL association has been established, the F1 setup procedure can be initiated. The legacy F1 setup procedure (includes cells activation) can be reused. After that the IAB node is ready to serve access UEs and other IAB nodes. As we can see, before IAB node DU part F1 setup, the adaptation layer configuration/updating should be performed.
Proposal 4: Adapt routing configuration/updating should be performed before IAB node DU part F1 setup.
Conclusion

In this contribution, we discussed some remaining issues in the IAB node integration procedure, such as parent IAB node selection, support of OAM connectivity, adapt routing configuration and IAB node DU F1-C establishment. And we have the following proposals:

Proposal 1: If the IAB node has previously connected to the network and obtained candidate parent IAB node list from OAM, it can select parent IAB node from the list, otherwise, some explicit or implicit indications from cell broadcasting can be considered.

Proposal 2: It is better for the donor CU to know whether normal UE or IAB node MT is requesting to set up the RRC connection so that the donor CU may differentiate the admission control processing.
Proposal 3: PDU session and corresponding DRB should be established for IAB node MT’s IP address allocation and transmission of OAM configuration. IAB node MT could use this PDU session to communicate with OAM server and get the OAM configuration.
Proposal 4: Adapt routing configuration/updating should be performed before IAB node DU part F1 setup.
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