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Introduction
For L2-based IAB relaying, various options of Architecture Group 1 are being evaluated in 3GPP [1]. For all options of Architecture Group 1, an RLC channel is established between the MT of an IAB node and the DU of a peer IAB node for carrying relayed traffic. In this contribution we discuss issues related to establishment of such RLC channels during and after IAB node integration procedure. 
IAB Node Integration
At the RAN3 Adhoc #1807 meeting, the text proposal [2] for IAB SI document TR 38.874 was agreed regarding procedure for IAB node integration. Hence, per the updated latest version of TR 38.874 [1], a high-level flow chart of IAB integration procedure is as shown in Figure 1 below:


Figure 1: High Level Flow Chart of IAB Integration Procedure
The four phases of IAB integration procedure are described in [1] as follows:
1.	IAB node’s integration procedure phase 1: IAB-node MT part setup. In this phase, IAB node MT part connects the network as a normal UE, such as IAB node MT part performs RRC connection setup procedure between donor-CU, authentication and PDU session establishment between OAM, IAB node MT part related context and bearer configuration in RAN side,  and etc. For CP alternative 2 and alternative 4 for 1a and 1b, the intermediate IAB node DU part encapsulates the related RRC messages of the IAB node MT part in F1-AP messages. 
2.	IAB node’s integration procedure phase 2-1: Routing update. In this phase, the routing information are updated for all related IAB nodes due to the setup of IAB node.
3.	IAB node’s integration procedure phase 2-2: IAB node DU part setup. For CP alternative 2 and alternative 4 for 1a and 1b, the IAB node’s DU part performs F1-AP setup procedure. For other CP alternatives how to perform this phase is FFS.
4.	IAB node’s integration procedure phase 3: The IAB-node provides service to UEs or to other integrated IAB-nodes.

Establishment of RLC Channels between IAB Nodes
A key procedure that is still missing from the IAB node integration procedure described in [1] is the establishment of RLC channels between the MT part of an IAB node and the DU part of a peer IAB node. Note that in phase 1 of IAB node integration procedure, when the MT part of IAB node performs RRC connection establishment, a PDU session is established and DRB and SRB are setup. However, none of these procedures result in RLC channel establishment for backhauling traffic from one IAB node to another IAB node. The RLC channel for carrying backhauled user plane traffic is not a DRB. 3GPP needs to establish an additional procedure and corresponding signaling to setup RLC channels between IAB nodes as part of the IAB node integration procedure. In fact, the formal definition of an RLC channel existing without association with an end-to-end DRB or SRB may also need to be established in 3GPP specifications. 
Observation 1: The procedure for establishment of RLC channels between the MT part of an IAB node to the DU part of an IAB node is still missing for the IAB node integration procedure.
Observation 2: 3GPP needs to establish procedures and corresponding signaling to establish RLC channels between IAB nodes as part of the IAB node integration procedure.
The establishment of RLC channels between IAB nodes is dependent upon various factors:
· The number of RLC channels that need to be established between two IAB nodes may depend upon the bearer mapping. For example, in Table 8.2.4.1-1 of the draft TR 38.874 document [1] it is observed that for one-to-one bearer mapping the required number of RLC channels is equal to the number of DRBs, and for per-QoS bearer mapping the required number of RLC channels is equal to the number of QoS types. Note that for one-to-one bearer mapping, any change in the topology or new UEs entering the system requires adding corresponding RLC channels all along the route from the access IAB node to the donor gNB-DU. So one-to-one bearer mapping may have significantly more signaling/overhead compared to QoS-based bearer mapping.
· The establishment of RLC channels is related to the association between MT part of one IAB node to DU part of parent IAB node. If due to link failure the association of the MT part of the IAB node changes to the DU part of a new parent node, new RLC channels needs to be established between the MT part of the IAB node to the DU part of the new parent IAB node.  
· Establishment of RLC channels also depends upon path diversity and routing. For example, if an IAB node is connected to two other IAB nodes, separate RLC channels need to be established between the MT of the IAB node to the DU part of both IAB nodes. If at a later a new route is established through a different IAB node, new RLC channels need to be setup to the new IAB node. Further discussion can be found in [4].

Hence, it can be observed that the process of RLC channel establishment cannot be done just once in the beginning during IAB node integration. The RLC channel establishment procedure and signaling needs to be designed for execution not only during IAB node integration but also at any time after IAB node integration based on changes in QoS-based bearer aggregation, route changes and path diversity changes. 
Observation 3: The RLC channel establishment procedure and signaling needs to be designed for execution not only during IAB node integration but also at any time after IAB node integration based on changes in QoS-based bearer aggregation, route changes and path diversity changes.
To make progress on the issue identified in this document, it is proposed that RAN3 should examine the issue of RLC channel establishment during and after IAB node integration and define appropriate specification for RLC channel establishment. Moreover, it is also proposed to include the text proposal in Appendix A in the RAN3-led backhaul aspects chapter of the IAB SI document [1]. Note that a corresponding text proposal for the RAN2-led radio protocol aspects chapter of the IAB SI document is also being submitted in [3].
Proposal 1: RAN3 should examine the issue of RLC channel establishment during and after IAB node integration and provide appropriate specification for RLC channel establishment.
Proposal 2: It is proposed that the text proposal provided in Appendix A is included in TR 38.874.
 
Conclusion
In this contribution, we discuss issues related to establishment of RLC channels between the MT part of an IAB node to the DU part of a peer IAB node during and after IAB node integration procedure. The following observations and proposals were made:
Observation 1: The procedure for establishment of RLC channels between the MT part of an IAB node to the DU part of an IAB node is still missing for the IAB node integration procedure.
Observation 2: 3GPP needs to establish procedures and corresponding signaling to establish RLC channels between IAB nodes as part of the IAB node integration procedure.
Observation 3: The RLC channel establishment procedure and signaling needs to be designed for execution not only during IAB node integration but also at any time after IAB node integration based on changes in QoS-based bearer aggregation, route changes and path diversity changes.
Proposal 1: RAN3 should examine the issue of RLC channel establishment during and after IAB node integration and provide appropriate specification for RLC channel establishment.
Proposal 2: It is proposed that the text proposal provided in Appendix A is included in TR 38.874.
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Appendix A – Text Proposal for 38.874
********* Start of Change **********
[bookmark: _Toc520296490]9.3	Integration of IAB-node
IAB-node integration has the following phases: 
1. The IAB-node authenticates with the operator’s network and establishes IP connectivity to reach OAM functionality for OAM configuration. 
· This phase includes discovery and selection of a serving node, which can be an IAB-donor or another IAB-node. The IAB-node may retrieve this information, e.g. from OAM or via RAN signaling such as OSI or RRC.
· This phase further includes setting up connectivity to other RAN nodes and CN, including setup of RLC channels between the MT function and DU of serving IAB node (details FFS). 
· This phase involves the MT function on the IAB-node.
2. The IAB-node’s DU, gNB, or UPF are set up together with all interfaces to other RAN-nodes and CN. This phase must be performed before the IAB node can start serving UEs or before further IAB-nodes can connect. 
· [bookmark: _GoBack]For architectures 1a and 1b, this phase involves setup of the IAB-node’s DU and the F1-establishment to the IAB-donor’s CU-CP and CU-UP.
· For architecture 2a, this phase involves setup of the IAB-node’s gNB and UPF as well as integration into the PDU-session forwarding layer across the wireless backhaul. 
· This phase includes the IAB-node’s integration into topology and route management.
3. The IAB-node provides service to UEs or to other integrated IAB-nodes. 
· UEs will not be able to distinguish access to the IAB-node from access to gNBs.

********* End of Change **********
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