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[bookmark: _Toc525213588]5.1.4	Standalone and non-standalone deployments
IAB can support stand-alone (SA) and non-stand-alone (NSA) deployments. For NSA, relaying of the UE’s SCG path (NR) is included in the study. Relaying of the UE’s MCG path (LTE) is contingent on the support for IAB-based relaying of LTE-access (see 5.1.3.).
The IAB node itself can operate in SA or NSA mode. While SA and NSA scenarios are included in the study, backhauling over the LTE radio interface is excluded from the study. Since EN-DC and SA option 2 represent relevant deployment options for early rollout of NR, EN-DC and SA option 2 for UEs and IAB-nodes has high priority in this study. Other NSA deployment options or combinations of SA and NSA may also be explored and included in the study.
Requirements:
1:	SA and NSA shall be supported for the access link. For an NSA access link, relaying is applied to the NR path. Relaying of the LTE path is contingent on the support of backhauling of LTE traffic (see 5.1.3).
2:	Both NSA and SA shall be studied for the backhaul link. Backhaul traffic over the LTE radio interface is excluded from the study.
3:	For NSA access- and backhaul links, the study shall consider EN-DC with priority. However, other NSA options shall not be precluded from the study.
Further, for IAB nodes, the following options are studied:
Case 1 - Connection in Networks without NGC: The IAB nodes connects as a UE to EPC using EN-DC.	 
Case 2 – Connection in Networks with NGC: The IAB node connects as a UE to NGC using NR.
· This can also be used when access UEs support option 3/3X.
	Note: Details of IAB node setup procedures under the two core network cases are FFS.

<<*snip*>>

6.3.1.1	Architecture 1a


Figure 6.3.1-1: Reference diagram for architecture 1a (SA-mode with NGC)
Architecture 1a leverages CU/DU-split architecture. Figure 6.3.1-1 shows the reference diagram for a two-hop chain of IAB-nodes underneath an IAB-donor, where IAB-node and UE connect in SA-mode to an NGC. 
In this architecture, each IAB node holds a DU and an MT. Via the MT, the IAB-node connects to an upstream IAB-node or the IAB-donor. Via the DU, the IAB-node establishes RLC-channels to UEs and to MTs of downstream IAB-nodes. For MTs, this RLC-channel may refer to a modified RLC*. An IAB node can connect to more than one upstream IAB-node or IAB-donor DU. The IAB-node may contain multiple DUs, but each DU part of the IAB node has F1-C connection only with one IAB-donor CU-CP.
The donor also holds a DU to support UEs and MTs of downstream IAB-nodes. The IAB-donor holds a CU for the DUs of all IAB-nodes and for its own DU. It is FFS if different CUs can serve the DUs of the IAB-nodes. It is assumed that the DUs on an IAB-node are served by only on IAB-donor. This IAB-donor may change through topology adaptation. Each DU on an IAB-node connects to the CU in the IAB-donor using a modified form of F1, which is referred to as F1*. F1*-U runs over RLC channels on the wireless backhaul between the MT on the serving IAB-node and the DU on the donor. F1*-U transport between MT and DU on the serving IAB-node as well as between DU and CU on the donor is FFS. An adaptation layer is added, which holds routing information, enabling hop-by-hop forwarding. It replaces the IP functionality of the standard F1-stack. F1*-U may carry a GTP-U header for the end-to-end association between CU and DU. In a further enhancement, information carried inside the GTP-U header may be included into the adaption layer. Further, optimizations to RLC may be considered such as applying ARQ only on the end-to-end connection opposed to hop-by-hop. The right side of Figure 6.3.1-1 shows two examples of such F1*-U protocol stacks. In this figure, enhancements of RLC are referred to as RLC*. The MT of each IAB-node further sustains NAS connectivity to the NGC, e.g., for authentication of the IAB-node. It further sustains a PDU-session via the NGC, e.g., to provide the IAB-node with connectivity to the OAM.
For NSA operation with EPC, the MT is dual-connected with the network using EN-DC. The IAB-node’s MT sustains a PDN connection with the EPC, e.g., to provide the IAB-node with connectivity to the OAM.
Details of F1*, the adaptation layer and RLC* remain to be studied. Details of hop-by-hop forwarding are FFS. Transport of F1-AP is FFS. Protocol translation between F1* and F1 in case the IAB-donor is split is FFS.

<<*snip*>>

[bookmark: _Toc525213655]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. 
· 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. 
· 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.



Figure 9.3-1. IAB node’s Integration Procedure 


A high level flow chart for IAB integration is shown in the Figure 9.3-1.
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. For CP alternative 2 and alternative 4 for 1a, the IAB node’s DU part performs F1-AP setup procedure.
4. IAB node’s integration procedure phase 3: The IAB-node provides service to UEs or to other integrated IAB-nodes. 

<<*snip*>>

[bookmark: _Toc525213668]9.7.6	Detailed steps of topology adaptation in architecture 1a
The IAB-related steps A, B and C depend on the particular UP and CP transport option chosen. Some details related to these UP and CP options are provided here: 
Step A: Establishment of new route
· Route establishment uses the same procedure as during IAB-node setup. Routing entries need to be configured on at least all IAB nodes that reside on the section of the new path that does not overlap with the old path. In case new routing identifiers are used for the new route, all IAB-nodes on the new path need to be configured. 
· A forwarding entry needs to be configured on the new IAB-donor DU to interconnect the TNL between IAB-donor DU and CU with the new adaptation-layer route between the new IAB-donor DU and the migrating IAB-node. The details of this forwarding entry depend on the identifiers used for routing on the wireless backhaul. 
· In case the migrating IAB-node supports an IP-address on the adaptation layer (e.g. CP alternative 4), which is derived from a fronthaul IP-prefix owned by the IAB-donor DU, the IAB-node needs to obtain a new IP address when the IAB-donor DU changes. The new IP address can be obtained in the same manner as during IAB-node setup. 
· In case end-to-end RLC is supported between UE and IAB-donor DU, IAB-topology adaptation as discussed in this context can be accomplished in the following manner:
· Option 1: The entire RLC-state is migrated from the old IAB-donor DU to the new IAB-donor DU, which can remain transparent to the UE.
· Option 2: The RLCs of all the bearers of all the UEs under the migrating IAB node and the UEs under the descendant IAB nodes of the migrating IAB node are reset and re-established, which is not transparent to the UEs.
· In case hop-by-hop RLC is supported between UE and IAB-donor DU, IAB-topology adaptation as discussed in this context may lead to data loss for UL traffic. TR 38.874 section 8.2.3 discusses potential remedies.
Step B: Redirection of F1-U tunnels and F1-AP onto new route
· [bookmark: _GoBack]In case the IAB-donor-DU changes during topology adaptation, the downlink F1-TNL-end points have to be reconfigured. The TNL addresses for F1 are either those of the IAB-donor-DU (CP alternative 1, 2, and 3) or of the migrating IAB-node (CP alternative 4). In this latter case, the migrating IAB-node’s IP address changes during topology adaptation as discussed under Step A. The details of the procedure for updating the F1-U and F1-C tunnels/associations for CP alternative 4 are FFS.
· In case the GTP-U tunnels for the IAB node are terminated at the IAB-donor DU (e.g. UP alternative a, b and c) these tunnels need to be moved to the target IAB-donor DU. It is assumed this can be done by allocating new GTP TEIDs when the forwarding is updated in the target IAB-donor DU.
· In case an F1-AP/SCTP connection between the CU and donor-DU is used to deliver CP message towards the IAB node (e.g. CP alternative 1-3), the F1-AP/SCTP connection between the CU and the target IAB-donor DU need to be updated to allow forwarding of CP message to the IAB node.
Step C: Release of old route
· Routing entries of the old route are released as long as they are not used for forwarding on the new path. 
· Also, forwarding entries are released on the old IAB-donor DU that interconnect the TNL between IAB-donor DU and CU with the old adaptation-layer route. The details of this forwarding entry depend on the identifiers used for routing on the wireless backhaul.

<<TP end>>
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