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1
Introduction
This contribution is a TP to describe IAB Node Integration for Option 2a
2
Discussion
A possible IAB-node integration procedure for architecture-2a CP is given as in the Figure 9.3-3. The startup procedure is shown for two IAB Nodes in a two-hop IAB node topology.  The procedure is based on Release 15, with expedited UPF selection, similar to that used for PGW selection in 4G HeNBs with LGWs for 4G Relays. 

For UPF selection in a co-located IAB node, the initial N2 UE message to the NGC provides an indication of the presence of the co-located or local UPF, and optionally an N4 interface address of the UPF.  The SMF skips UPF selection if it agrees, based on the received indication and other factors such as subscription data, that a co-located UPF is appropriate for the PDU session.   The SMF response to the IAB node indicates. that the co-located UPF may be selected for the PDU session.
Preconditions:

As part of IAB node OA&M, a Subscriber Record has been established in the UDM for each IAB Node MT.  The UDM for IAB node MTs may be the same as that used for subscriber UEs, or it may be a separate UDM.  We assume in the following that Network Slicing is used to separate IAB Node MT and subscriber UE services.  A separate UDM may be part of a dedicated network slice supporting PDU sessions only for IAB node MTs.  The slice used for IAB node MTs may in addition have dedicated AMFs, SMFs and UPFs.  
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Figure 9.3-3: Option 2a Startup Procedure

IAB Node 1 Setup:

1. The IAB Node 1 MT performs cell discovery and selection, establishes an RRC Connection and registers with the NGC according to the General Registration procedure in TS 23.502 section 4.2.2.2.2.  The IAB Node MT may request an IAB network slice (S-NSSAI). The IAB Node is authenticated if needed according to the Registration procedure.   An IAB dedicated AMF is selected if configured in the NGC.

2. The IAB Node 1 MT establishes PDU sessions for OA&M, Control Plane and User Plane traffic according to operator policy.  The PDU Session Establishment Requests may indicate an IAB slice (S-NSSAI) and an SMF is selected in the NGC.   The SMF selects a UPF for the PDU Session anchor, typically in an edge or central data center, optionally co-located with a Donor CU.

Note: Steps 1 and 2 are identical to that for a UE requesting service in a dedicated network slice.  The topology of an IAB Node UE connected directly to the donor is identical to that of a UE connected to a gNB.

3. The IAB Node 1 MT uses RRC signaling to send discovery information to the Donor CU. 

4. The Donor CU uses RRC signaling to send the current Topology Information to IAB Node 1.   The Topology Information indicates associations between parent and child IAB nodes in the IAB structure.

5. The IAB Node uses the topology information to constructs a routing table.   The routing table determines how packets will be forwarded by the IAB node when there is more than one option.

6. The IAB Node 1 gNB performs NG Setup to the AMF and Xn setup to other IAB nodes and the Donor.   Messages are sent through the Control Plane PDU session established by the IAB Node 1 MT in Step 2.  When Setup is complete, NG and Xn UE associated signaling are also transported through the Donor via the Control Plane PDU session.  

When setup is complete, IAB Node 1 may begin providing service to directly connected UEs.  User plane traffic (N3) from UEs directly served to IAB Node 1 are sent through the User Plane PDU session previously established by the IAB Node 1 MT.  

IAB Node 2 Setup:
7. Same as Step 1 with IAB Node 2 MT taking the place of IAB Node 1 MT.  In addition, the IAB Node 1 relays Registration signaling between the NGC and the IAB Node 2 MT using the Control Plane PDU session established by the IAB Node 1 MT.

8. Same as Step 2 with IAB Node 2 MT taking the place of IAB Node 1 MT, and selection of the UPF in IAB Node 1 uses the mechanism described earlier where the initial N2 UE message to the NGC provides an indication of the presence of the co-located UPF in IAB Node 1.  NAS messages between the IAB Node 2 MT and the AMF are forwarded through the Control Plane PDU session established by the IAB Node 1 MT.  

9. The IAB Node 2 MT uses RRC signaling to send IAB node discovery information to the IAB Node 1 CU.   The Topology Update is then sent from IAB Node 1 gNB to the Donor CU via Xn signaling, using the Control Plane PDU session established by the IAB Node 1 MT.  

10. The Donor CU uses Xn signaling to send the current Topology Table to IAB Node 1.   The Xn signaling is sent via the Control Plane PDU Session established by the IAB Node 1 MT.  IAB Node 1 uses RRC signaling to send the Topology Table from IAB Node 1 to the IAB Node 2 MT.

11. Same as step 5

12. Same as step 6, except in this example, F1 is setup rather than NG and Xn, and F1-AP signaling and user plane traffic are separately relayed across two chained PDU Sessions.

Proposal 1: Adopt the TP in TR 38.874
Text Proposal for TR 38.874

********* Start of 1st Change **********
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. 

.

.

.

IAB node’s integration procedure phase 2-2: IAB node DU part setup 
In this phase, the IAB node DU part is setup via F1 interface setup procedure between IAB node and Donor CU.

1.
IAB node2 DU part generates F1AP message and does security protection in PDCP layer to get payload 3, then adds routing information (e.g. IAB node2’s address, Donor-CU’s address) in adaptation layer. After that, the IAB node2 MT part sends the Adapt PDU to IAB node 1 via SRB.
2.
IAB node1 forwards the payload3 towards Donor-DU according to the routing information contained in the adaptation layer header.

3.
Donor-DU encapsulates the payload3 in its F1AP message and sends the F1AP message to Donor-CU.

4.
Donor-CU extracts payload3, and gets the inner F1AP message (i.e. F1 setup request) sent from IAB node 2, then generates DL F1AP message (i.e. F1 setup response) in response to the IAB node 2’s connection request, and encapsulates it to another outer DL F1AP message towards Donor DU.

5.
Donor-CU sends the nested F1AP message to Donor DU.

6.
Donor-DU extracts the inner DL F1AP message and adds routing information in the adaptation layer header, and then forwards the Adapt PDU to IAB node 1 via SRB.

7.
IAB node1 DU part forwards the DL F1AP message to IAB node2 MT part via SRB. 

8.
CU/ IAB node2’s configuration update. 

A possible IAB-node integration procedure for architecture-2a CP is given as in the Figure 9.3-3. The startup procedure is shown for two IAB Nodes in a two-hop IAB node topology.  The procedure is based on Release 15, with expedited UPF selection, similar to that used for PGW selection in 4G HeNBs with LGWs for 4G Relays. 
For UPF selection in a co-located IAB node, the initial N2 UE message to the NGC provides an indication of the presence of the co-located or local UPF, and optionally an N4 interface address of the UPF.  The SMF skips UPF selection if it agrees, based on the received indication and other factors such as subscription data, that a co-located UPF is appropriate for the PDU session.   The SMF response to the IAB node indicates. that the co-located UPF may be selected for the PDU session.
Preconditions:

As part of IAB node OA&M, a Subscriber Record has been established in the UDM for each IAB Node MT.  The UDM for IAB node MTs may be the same as that used for subscriber UEs, or it may be a separate UDM.  We assume in the following that Network Slicing is used to separate IAB Node MT and subscriber UE services.  A separate UDM may be part of a dedicated network slice supporting PDU sessions only for IAB node MTs.  The slice used for IAB node MTs may in addition have dedicated AMFs, SMFs and UPFs.  
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Figure 9.3-3: Option 2a Startup Procedure
IAB Node 1 Setup:
13. The IAB Node 1 MT performs cell discovery and selection, establishes an RRC Connection and registers with the NGC according to the General Registration procedure in TS 23.502 section 4.2.2.2.2.  The IAB Node MT may request an IAB network slice (S-NSSAI). The IAB Node is authenticated if needed according to the Registration procedure.   An IAB dedicated AMF is selected if configured in the NGC.

14. The IAB Node 1 MT establishes PDU sessions for OA&M, Control Plane and User Plane traffic according to operator policy.  The PDU Session Establishment Requests may indicate an IAB slice (S-NSSAI) and an SMF is selected in the NGC.   The SMF selects a UPF for the PDU Session anchor, typically in an edge or central data center, optionally co-located with a Donor CU.
Note: Steps 1 and 2 are identical to that for a UE requesting service in a dedicated network slice.  The topology of an IAB Node UE connected directly to the donor is identical to that of a UE connected to a gNB.
15. The IAB Node 1 MT uses RRC signaling to send discovery information to the Donor CU. 
16. The Donor CU uses RRC signaling to send the current Topology Information to IAB Node 1.   The Topology Information indicates associations between parent and child IAB nodes in the IAB structure.
17. The IAB Node uses the topology information to constructs a routing table.   The routing table determines how packets will be forwarded by the IAB node when there is more than one option.
18. The IAB Node 1 gNB performs NG Setup to the AMF and Xn setup to other IAB nodes and the Donor.   Messages are sent through the Control Plane PDU session established by the IAB Node 1 MT in Step 2.  When Setup is complete, NG and Xn UE associated signaling are also transported through the Donor via the Control Plane PDU session.  
When setup is complete, IAB Node 1 may begin providing service to directly connected UEs.  User plane traffic (N3) from UEs directly served to IAB Node 1 are sent through the User Plane PDU session previously established by the IAB Node 1 MT.  

IAB Node 2 Setup:
19. Same as Step 1 with IAB Node 2 MT taking the place of IAB Node 1 MT.  In addition, the IAB Node 1 relays Registration signaling between the NGC and the IAB Node 2 MT using the Control Plane PDU session established by the IAB Node 1 MT.

20. Same as Step 2 with IAB Node 2 MT taking the place of IAB Node 1 MT, and selection of the UPF in IAB Node 1 uses the mechanism described earlier where the initial N2 UE message to the NGC provides an indication of the presence of the co-located UPF in IAB Node 1.  NAS messages between the IAB Node 2 MT and the AMF are forwarded through the Control Plane PDU session established by the IAB Node 1 MT.  
21. The IAB Node 2 MT uses RRC signaling to send IAB node discovery information to the IAB Node 1 CU.   The Topology Update is then sent from IAB Node 1 gNB to the Donor CU via Xn signaling, using the Control Plane PDU session established by the IAB Node 1 MT.  

22. The Donor CU uses Xn signaling to send the current Topology Table to IAB Node 1.   The Xn signaling is sent via the Control Plane PDU Session established by the IAB Node 1 MT.  IAB Node 1 uses RRC signaling to send the Topology Table from IAB Node 1 to the IAB Node 2 MT.
23. Same as step 5
24. Same as step 6, except in this example, F1 is setup rather than NG and Xn, and F1-AP signaling and user plane traffic are separately relayed across two chained PDU Sessions.

UE



DU
MT
gNB
UPF (IAB)
MT
DU+CU (IAB)
UPF (IAB)
IAB PDU Session
CU (IAB2)
IAB Node 2
IAB Node 1
Donor
1. MT Registration (TS23.502 section 4.2.2.2.2)
AMF
2. PDU Session Establishment (TS23.502 section 4.3.2.2)
6.  NG Setup (TS38.413, section 8.7)
12.  F1 Setup (TS48.473 section 8.2.3)
UE

UL/DL Data from UEs served directly by IAB Node 1
7. MT Registration (TS23.502 section 4.2.2.2.2)
8. PDU Session Establishment (TS23.502 section 4.3.2.2)

9. Topology Update

10. Topology Table
11. Routing Update

5. Routing Update
3. Topology Update

4. Topology Table
SMF

UL/DL Data from UEs served directly by IAB Node 2
IAB PDU Session





