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1. Introduction

In RAN3 #104 meeting, the fundamental procedure for the IAB node integration is agreed [1], and the general procedure can be found in [2], there are some FFS part about the whole procedures, e.g. details about routing and bearer mapping configuration, IP address allocation, etc. which still requires more study. In this contribution, we mainly focus on detailed design about the IAB node integration for these FFS part.
2. Discussion
Phase 2-1: Backhaul RLC channel establishment.

In this phase, some backhaul RLC channels will be established for carrying IAB-DU’s traffic, e.g. the SCTP association related messages, the F1-C messages, etc. Furthermore, some UL mapping rules, at least for the F1-C packet and TNL association related packets (e.g. F1 setup request, SCTP INIT, etc.) are also inevitable for the initial BAP layer configuration, in order to choose suitable BH RLC channel.
In addition, if the established BH RLC channel between the new IAB node and its parent node can not be mapped to some existing BH RLC channels in upstream BH links, some new BH RLC channels are also needed to be established in these upstream BH links.

Since no UE attaches the IAB node before the IAB-DU setup, it is unnecessary to establish any UE traffic special BH RLC channel in this phase. the DL bearer mapping is not necessary before the new IAB-DU serves any child IAB node.
Proposal 1:  Only the BH RLC channels for IAB-DU’s traffic rather than normal UE’s traffic, need to be established in phase 2-1, this may involve the new BH link and some upstream BH links also. 
Proposal 2: UL bearer mapping rules relate to established BH RLC channels, which are used for transmitting DU’s F1-C connection setup related messages towards the IAB donor, need to be configured for the BAP layer in the new IAB node.

Phase 2-2: Routing update.
As shown in Figure 1, in this phase, the routing update includes the routing configuration for the new integrated IAB node (IAB node 2 in Figure 1) and the routing configuration update for ancestor IAB nodes and IAB donor. The two parts will be discussed separately in the following.
· Routing configuration in the new IAB node.

About the new IAB node, the routing configuration should include routing for both UL transmission and DL transmission. 
For the UL transmission, at least a BAP address of IAB-donor-DU and the corresponding next hop node for the UL transmission should be included in the BAP layer configuration, because the F1AP message (e.g. F1 setup request) or the SCTP association establishment related messages originated from the DU part of the new IAB node will be added with a BAP header and send to the IAB-donor-DU across wireless BH links.
According to the agreements “The BAP address of the IAB node is used to differentiate traffic to be delivered to upper layers from traffic to be delivered to egress RLC layer (FFS for the Donor node)” , which is achieved in RAN2 meeting #107, the new IAB node should be aware of its own BAP address for downstream transmission. After that, the IAB node can deliver received DL F1AP message (e.g. F1 setup response) to the upper layer in its DU part correctly. 

Proposal 3: The new IAB node’s own BAP address should be configured to its MT part before receives any BAP layer PDU from lower layer.

When an IAB node integrates the network, there is no child IAB node connect to it. Therefore, after the MT part of the IAB node connects to the network, the BAP layer configuration is only needed for its MT part, before the DU part setup. And the BAP layer configuration to this new IAB node can only be carried in the RRC message (RRC Reconfiguration) to the MT part.

Proposal 4: When IAB node integrates the network, its BAP layer should be configured through RRC message to its MT part.
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Figure 1: Routing Update about the new IAB node
· Routing update for ancestor IAB nodes and IAB donor.

For the ancestor IAB nodes and the IAB donor DU, the routing update are mainly about the DL routing for the new IAB node, thus the configuration will focus on the BAP layer in the DU part, F1AP message will be used to enable such routing update configuration, based on the agreements in RAN3 #104 meeting “After DU has been set up, F1AP is used to configure BAP layer of the DU of an IAB node (regardless of whether IAB includes one or two BAP entities)” .
Proposal 5: Using F1AP message to configure the new IAB node related routing entry for ancestor IAB nodes and IAB-donor-DU.

Particularly, for the IAB-donor-DU, it has been agreed that the BAP routing identifier, which is composed by the BAP address of the new IAB node and maybe some BAP path ID, will be configured for downstream transmission. Thus, the IAB-donor-DU should be configured with available BAP routing identifiers towards the new IAB node. Besides, in RAN3 #105 meeting, it has been agreed that “On the DL, the IAB-donor is configurable with information that allows deriving the BAP address from the destination IP address.” Therefore, the routing update for the IAB-donor-DU should include the mapping relationship between the IP address and the BAP address of the new IAB node. 
For the IAB-donor-DU, if more than one path towards the new IAB node are configured, it should select a preferred one for a downstream packet to the new IAB node and add the corresponding BAP routing identifier in the BAP layer before it forwarding the packet to the next hop node. The preferred path can be selected based on the IAB donor DU’s local decision, or determined by the IAB donor CU. For the latter solution, the IAB donor CU will configure the IAB donor DU about how to derive the selected path ID, through providing the mapping relationship between the IP header information and the path ID for each given BAP address. For example the configuration about path ID selection may include the mapping between path ID and DSCP/flow label. 
Proposal 6: Regarding routing update for the IAB-donor-DU, the IAB-donor-CU provides the mapping between target IP address and BAP address of the new IAB node, and optionally provides the mapping between the DSCP/flow label and the path ID for each given BAP address, to the IAB-donor-DU via a F1-AP message.
About bearer mapping update in ancestor IAB nodes and IAB-donor-DU, if existing BH RLC channels and corresponding mapping rules are enough for carrying the new IAB node DU’s traffic, such update is unnecessary, otherwise, bearer mapping update for the new IAB node DU’s traffic should be provided to IAB donor DU and/or ancestor IAB nodes. 
Proposal 7: The bearer mapping can be updated for IAB-donor-DU and ancestor IAB nodes, depends on whether existing BH RLC channels and mapping rules are enough for carrying the new IAB node DU’s traffic or not.

Phase 3: IAB-DU setup.

As has been agreed in last RAN 3 meeting, using the traditional F1 setup procedure is enough for the IAB-DU.
Based on the above analysis, we provide a text proposal for NR_IAB BL CR for TS 38.401 in appendix, in order to make more progress about the IAB node integration procedure.
3. Conclusions
This paper mainly discuss some detailed design when IAB node integrates the network, the following observations and proposals are obtained.
Proposal 1:  Only the BH RLC channels for IAB-DU’s traffic rather than normal UE’s traffic, need to be established in phase 2-1, this may involve the new BH link and some upstream BH links also. 

Proposal 2: UL bearer mapping rules relate to established BH RLC channels, which are used for transmitting DU’s F1-C connection setup related messages towards the IAB donor, need to be configured for the BAP layer in the new IAB node.

Proposal 3: The new IAB node’s own BAP address should be configured to its MT part before receives any BAP layer PDU from lower layer.

Proposal 4: When IAB node integrates the network, its BAP layer should be configured through RRC message to its MT part.
Proposal 5: Using F1AP message to configure the new IAB node related routing entry for ancestor IAB nodes and IAB-donor-DU.

Proposal 6: Regarding routing update for the IAB-donor-DU, the IAB-donor-CU provides the mapping between target IP address and BAP address of the new IAB node, and optionally provides the mapping between the DSCP/flow label and the path ID for each given BAP address, to the IAB-donor-DU via a F1-AP message.
Proposal 7: The bearer mapping can be updated for IAB-donor-DU and ancestor IAB nodes, depends on whether existing BH RLC channels and mapping rules are enough for carrying the new IAB node DU’s traffic or not.
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Appendix：TP for NR_IAB BL CR for TS 38.401
8.x
IAB-node Integration Procedure

A high-level flow chart for SA-based IAB integration is shown in the Figure 8.x-1:
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Figure 8.x-1: The integration procedure for IAB-node.

· Phase 1: IAB-MT setup. In this phase, the MT functionality of the new IAB-node (e.g. IAB-node 2 in Figure 8.z-1) connects to the network as a normal UE, by performing RRC connection setup procedure with IAB-donor-CU, authentication with the core network, IAB-node 2-related context management, IAB-node 2’s access traffic-related radio bearer configuration at the RAN side, and, optionally, OAM connectivity establishment by using the IAB-MT’s PDU session. The IAB node can select the parent node for access based on an over-the-air indication from potential parent IAB-nodes or IAB-donor-DUs (transmitted e.g., in SIB). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCSetupComplete message, to assist the IAB donor node select the AMF supporting IAB. 
Editor’s Note: The signalling flow for UE initial access procedure as shown in Figure 8.1-1/Figure 8.9.1-1 should be used as baseline for the setup of the MT functionality of IAB-node. 

Editor’s Note: the detailed design of over-the-air indication (e.g., in SIB) for parent node selection depends on RAN2’s decision.
· Phase 2-1: Backhaul RLC channel establishment. In this phase, at least the backhaul RLC channels for CP traffic e.g. carrying F1-C messages to and from the IAB-node, are established. This may involve the new BH link and some upstream BH links also. UL bearer mapping rules of the established BH RLC channels need to be configured for the BAP layer in the IAB-node 2, which is intended for transmitting DU’s F1-C connection setup related messages towards the IAB donor. Backhaul RLC channels for carrying UEs’ traffic are not necessary to be established in this phase.
NOTE: If the OAM connectivity is supported via Backhaul IP layer by implementation, one or more backhaul RLC channels used for OAM traffic can also be established.


· Phase 2-2: Routing update. In this phase, the BAP layer is updated to support routing between the new IAB-node 2 and the IAB-donor-DU. This includes configuration of a BAP routing identifier for routing in downstream direction on the IAB-donor-DU and a BAP route identifier in upstream direction on MT functionality of IAB-node 2. In addition, the BAP address of the IAB-node 2 needs to be configured to the MT functionality of IAB-node 2. Routing configuration to the IAB-node 2 will be included in RRC message towards to its MT functionality. The routing tables are updated for all ancestor IAB-nodes (e.g. IAB-node 1 in Figure 8.x-1) and the IAB-donor-DU with routing entries for the new BAP routing identifier, F1AP messages will be used for carrying such routing table update. The IAB-donor-CU provides the BAP routing identifier, and the mapping between target IP address and BAP address of the IAB-node 2, to the IAB-donor-DU via a F1-AP message. The DU functionality of the new IAB-node configures an IP address to establish IP connectivity to the operator’s network.  The bearer mapping can be updated for IAB-donor-DU and ancestor IAB nodes, depends on whether existing BH RLC channels and mapping rules are enough for carrying the new IAB node DU’s traffic or not.


Editor’s Note: Details about IP address allocation for the DU functionality of IAB node are FFS.

· Phase 3: IAB-DU part setup. In this phase, the DU functionality of the IAB-node 2 is configured. The DU functionality of the IAB-node 2 initiates the set up F1-C connection with the IAB-donor-CU. After the F1 is setup, the IAB node can now start serving the UEs. 

Editor’s Note: F1-C steup includes establishment of TNL association to the IAB-donor-CU.
Editor’s Note: The F1 startup procedure in clause 8.5 can be reused for the DU part of IAB-node setup.

Editor’s Note: The IAB-node DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU. Alternative options are FFS.
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