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When an IAB-node is deployed, the IAB-node integration procedure is performed. In last RAN3 #103 meeting, the IAB-node integration procedure includes the following four phases [1]:
-	Phase 0: Pre-configuration of IAB-node (optional, implementation-specific).
-	Phase 1: MT setup.
-	Phase 2: Backhaul setup.
-	Phase 3: DU setup
Since that the phase 0 is implementation-specific, we only focus on the detailed steps for phase 1-phase 3 in this paper.
Discussion
Phase 1: MT setup.
In this phase, IAB-node MT part connects the network as a normal UE, the related procedures may include e.g. IAB-node MT part performs RRC connection setup procedure between IAB donor-CU, authentication with core network and PDU session establishment towards OAM, IAB-node MT part related context management and MT access traffic related bearer configuration in RAN side, and etc. After establishment of PDU session for connection towards OAM, the IAB node can download some configurations for its DU part from OAM, the mentioned configurations may include e.g. the cell information of the DU part, the IAB-DU ID, the IP address for the IAB node, etc. 
Since we decided to use architecture 1a, which is based on CU-DU and CP-UP split, the signalling flow for UE initial access procedure as described in section 8.9 of 38.401 should be used as baseline.
The signalling flow for UE initial access procedure as described in section 8.9 of 38.401 should be used as baseline for IAB-MT setup.
Before sending RRCSetupRequest, the IAB-MT should select a suitable cell which is capable of IAB access. One of possible solution is introducing an indication in the system information, e.g. in the SIB1. During cell selection procedure, the IAB-MT shall read the SIB1 to check whether the cell is capable for IAB access or not. If yes, the cell can be selected. Such way can avoid the two-steps access method, which is used by R10 relay and seems less efficiency.  
Before camping on the cell, the IAB-MT should read the system information to check whether the cell is capable for IAB access or not (RAN2 impact).
Another possible impact is AMF selection. The IAB donor-CU-CP should select an appropriate AMF which supports of IAB related functionalities. This requires that the IAB donor CU-CP be aware of the new access node is an IAB node, some indication such as “IAB indication” may need to be provided in the RRC message (e.g. RRCSetupComplete) to the IAB donor CU-CP. Furthermore, this will require an AMF IAB support indication sent from AMF to gNB in NG Setup or AMF configuration update procedures.
An AMF IAB support indication sent from AMF to IAB donor may be needed in NG Setup or AMF configuration update procedures for AMF selection.
It is necessary for the IAB donor to be aware of the new accessing node is an IAB node, the RRC message send by IAB node could include an IAB indication for this reason (RAN2 impact). 
Similarly, the core network should also be aware of this is an IAB node access so that core network can provide IAB-node MT part related context and bearer configuration. The parent node-DU (can be the IAB donor DU or another IAB node DU) may also need to know the bearer setup is for an IAB-MT so that the gNB-DU can allocates specific LCIDs for IAB-MT’s bearers and backhaul RLC channels. The backhaul RLC channels for signalling and data may be setup in the phase 2.
An IAB indication to indicate the new accessing node is an IAB node may be needed in NG-AP INITIAL UE MESSAGE and F1-AP UE CONTEXT SETUP REQUEST messages.
Another impact is to add the “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/UE CONTEXT MODIFICATION REQUEST messages, which has already been agreed in last meeting.


Figure 1: IAB-MT Initial Access procedure 
IAB-MT Setup: the signalling flow for UE initial access procedure as described in section 8.9 of 38.401 should be used as baseline. And the potential impact on RAN3 includes:
· An AMF IAB support indication sent from AMF to IAB donor may be needed in NG Setup or AMF configuration update procedures for AMF selection;
· An IAB indication to indicate the new accessing node is an IAB node may be needed in NG-AP INITIAL UE MESSAGE and F1-AP UE CONTEXT SETUP REQUEST messages.
· An “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/UE CONTEXT MODIFICATION REQUEST messages (already agreed).
Phase 2: Backhaul setup.
This phase contains two parts, one is routing update, and another one is backhaul channel establishment. The sequence of these two sub phases does not need to be constrained. 
Phase 2-1: Routing Update.
In this phase, routing information is updated on the IAB-node's parent and its ancestor nodes to establish an NR backhaul path between IAB-node and the IAB-donor. A routing identifier e.g. destination ID used for routing should be included in the adaptation layer. As shown in the Figure 2, the routing update includes two parts: routing update for Donor-DU and Routing Update for intermediate IAB nodes. 
[bookmark: OLE_LINK31]In addition, if the destination node ID is used as the route identifier, and the destination node ID (e.g. Adapt ID) for the new IAB node is allocated by IAB donor CU, the IAB donor CU should send the allocated ID to the new IAB node, and configure the uplink routing information (may include e.g. the address of the donor DU, the next hop node, etc.) for the new IAB node, RRC message to the MT part of the new IAB node may be used to support such configuration. 
IAB donor CU may send the allocated ID to the new IAB node and configure the UL routing for the new IAB node.
Routing update for IAB Donor-DU. It was agreed that the adaptation layer is terminated at the IAB Donor-DU. Then IAB Donor-CU needs to provide the routing information to IAB Donor-DU in order that the IAB Donor-DU adds routing identifier in the adaptation layer. Another agreement is the IP layer is terminated in access IAB node. One possible solution is the IAB Donor-CU provides the mapping between target IP address and destination Node ID to IAB Donor-DU. When the IAB Donor-DU receives a downlink data, the IAB Donor-DU checks the target IP address, looks up the mapping table to find the corresponding destination node ID, and adds the destination ID as route identifier in the adaptation layer before it forwarding to the next hop node.
Regarding routing update for the IAB donor-DU, the IAB Donor-CU provides update routing information, e.g. the mapping between target IP address and destination Node ID, to the IAB Donor-DU via a F1-AP message.


[bookmark: OLE_LINK32]Figure 2: Routing Update about the new IAB node
Routing update for intermediate IAB node. All intermediate IAB nodes need to maintain a routing table to find a next hop based on the routing identifier in the adaptation layer. Then the update routing table including the new IAB node should be provided to all involved intermediate IAB nodes. Besides that, the mapping between C-RNTI of the IAB-MT part + the cell ID of parent node and the ID of the new IAB node which will be used in adaptation layer should also be provided to the parent node, so that the parent node can send the data to the IAB-MT if the next hop node is indicated by the adaptation layer ID.
The updated routing table should be provided to all involved intermediate IAB nodes via F1AP message.
The mapping between C-RNTI of the IAB-MT part + the cell ID of parent node and the ID of the new IAB node which will be used in adaptation layer should also be provided to its upstream IAB node via F1-AP message.
Some new F1-AP messages should be defined to support routing update:
· The Donor-CU provides updated routing information, e.g. the mapping between target IP address and destination Node ID, to Donor-DU;
· The updated routing table should be provided to all involved intermediate IAB nodes.
· The mapping between C-RNTI of the IAB-MT part + the cell ID of parent node and the ID of the new IAB node which will be used in adaptation layer should also be provided to its upstream IAB node.
Phase 2-2: BH RLC channel establishment
The backhaul RLC channel between the new IAB node and its parent node, at least the BH RLC channel for CP transmission (carrying F1AP message for the new IAB node) will be established in this phase. 
Another issue is when the backhaul RLC-Channel for providing service to UEs is setup. One solution is the backhaul RLC-channel is setup during phase 2 and the other solution is the backhaul RLC-channel is setup when UE data arrives at Donor-CU.
RAN3 confirms that the BH RLC channel for F1AP message transmission needs to be setup in phase 2, and discusses when the backhaul RLC-Channel for providing service to UEs is setup.
[bookmark: OLE_LINK34]As shown in Figure 3, the IAB donor CU will request the parent node DU to establish /update some BH RLC channels via F1AP message, and then the parent node DU sends response to the IAB donor CU with the low layer configuration (e.g. RLC-BearerConfig, etc.) about the BH RLC channels which needs to be forwarded to the new IAB-MT. Then the IAB donor CU will send the (updated) configuration about the BH RLC channel to the IAB-MT via RRC message. More detailed discussion about the backhaul RLC channel management procedure can be found in [3]. Some new kind of F1AP message may need to be defined since the BH RLC channel didn’t corresponding to any specific BH DRB/SRB, we may take the UE context management messages as baseline, but some modifications are necessary. 
The BH RLC channel of upstream links may need to be updated also when the new IAB node access the network, IAB donor CU can make the decision about whether to establish/modify BH RLC channels in upstream links for serving the new IAB node. 


Figure 3: Backhaul RLC channel management
Some new F1-AP messages should be defined to request the management of BH RLC channels.

Phase 3: DU setup.
In this phase, the IAB-node DU part is setup via F1 interface setup procedure between the IAB-node and the IAB Donor CU. Since the BH RLC-channel for transmitting the F1 setup procedure has already been setup in the Phase 2-2, there is no big RAN3 impact identified.
The F1-AP Setup procedure is reused for IAB-node DU part setup.
Conclusion
In this paper, we discuss the potential RAN3 impacts of IAB integration procedure and we propose:
1. IAB-MT Setup: the signalling flow for UE initial access procedure as described in section 8.9 of 38.401 should be used as baseline. And the potential impact on RAN3 includes:
· An AMF IAB support indication sent from AMF to IAB donor may be needed in NG Setup or AMF configuration update procedures for AMF selection;
· An IAB indication to indicate the new accessing node is an IAB node may be needed in NG-AP INITIAL UE MESSAGE and F1-AP UE CONTEXT SETUP REQUEST messages.
· An “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/UE CONTEXT MODIFICATION REQUEST messages (already agreed).
Some new F1-AP messages should be defined to support routing update:
· The Donor-CU provides updated routing information, e.g. the mapping between target IP address and destination Node ID, to Donor-DU;
· The updated routing table should be provided to all involved intermediate IAB nodes.
· The mapping between C-RNTI of the IAB-MT part + the cell ID of parent node and the ID of the new IAB node which will be used in adaptation layer should also be provided to its upstream IAB node.
RAN3 confirms that the BH RLC channel for F1AP message transmission needs to be setup in phase 2, and discusses when the backhaul RLC-Channel for providing service to UEs is setup.
Some new F1-AP messages should be defined to request the management of BH RLC channels.
The F1-AP Setup procedure is reused for IAB-node DU part setup.
The CR to TS 38.401 to capture the IAB Integration procedure is provided in [2].
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