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Discussion
Study work has been ongoing in the Release 16 timeframe in RAN2 on the Study on Integrated Access and Backhaul (IAB). This work is now complete, and the conclusions are captured in TR 38.874 [1].
A RAN2 Work Item (NR_IABCore) has been agreed and time allocated in Release 16, and the WID can be found in RP-182882 [2]. This is a building block work item under the Feature level Work Item NR_IAB.
RAN2 subsequently sent SA2 (and SA5) an LS (R2-1905475 [3]) from their Xi’an meeting informing us of their progress on IAB and asking:
RAN2 would like to kindly ask SA2 and SA5 to take these developments into account when planning their Rel-16 work, by making allowances in their schedule for any IAB impact on CN procedures until completion of Rel-16 scheduled for March 2020 – this may include considering initiating a new SA-groups based IAB-related WI or SI.
As mentioned in the LS, an SA3 study item on IAB has already been approved (FS_NR_IAB_Sec,) to study the potential security solutions for securing the wireless backhaul link. The WID can be found in SP-190106 [4].
The impacts on the core network are currently unknown and so we believe it is necessary to start work in SA2 to work on the changes needed to support IAB.
Brief technical overview
(From TR 38.874 [1].)
Reference architecture (standalone)




Various solution architectures were considered and Architecture 1a was recommended for normative work, as shown below:


· High-level description
· The MT in one IAB node connects to the DU (Distributed Unit) of the upstream IAB node using NR Uu
· In addition each IAB Node’s DU(s) connect via modified F1 to the CU (Central Unit) of the IAB Donor (gNB)
· Multiple UEs can connect to any of the DUs of the IAB nodes
· The IAB Donor’s CU connects to the core network
· The MT of each IAB Node has NAS connectivity to the core network
· Authentication of the IAB node is performed via the NAS connection
· The MT of the IAB Node may have a PDU session via NGC (example given is for connection to OAM 
· For NSA operation with EPC, the MT is dual-connected 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
In summary, IAB Nodes relay traffic to/from UEs and each IAB Node looks a lot like a UE to the core network. It needs to be authenticated, and authorized by the core network to operate as an IAB Node. An IAB Node might also need to be able to establish a PDU session to a DN that allows OAM access.

As the RAN2 LS [3] mentions, some agreements have been made by RAN3 in RAN3#103:
· The donor needs to know that the IAB-node MT is not a normal UE
· SA for IAB node: 
a. AMF includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages
· NSA for IAB node: 
a. MME includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages
· The eNB should include “IAB Authorized” IE in SgNB ADDITION REQUEST/MODIFICATION REQUEST messages
· Routing/forwarding for F1-C and for F1-U should be the same
In addition our understanding is that RAN3 reached the following agreements in RAN3#103-bis:
· IAB node indication
· IAB node indication to CN – to be signaled in INITIAL UE MESSAGE (details FFS)
· IAB node indication is transferred over Xn/X2 HO signaling (i.e. the HO of the IAB node itself)
· IAB node IP address assignment
· DU IP address needs to be different from MT IP address
· DU IP address needs to be routable
· IAB-DU IP address may be assigned by donor DU or by donor CU; if assigned by donor DU, DHCP is used (donor DU may act as DHCP server or as DHCP proxy)
· IAB node release procedure
· The existing NAS Deregistration procedure shall be reused for the IAB node release procedure.
· The existing NGAP UE Context Release procedure can be reused for releasing the MT context in the RAN.
· For the disorderly release case, it should be left to network implementation how to cope with the issue of hanging contexts.
Timelines
· The Release 16 completion date for RAN is the Stage 3 freeze, ie March 2020
· Working back from that, the Stage 2 would typically need to be completed by September 2019. However there is only one SA2 meeting in that timeframe (June), so a Stage 2 target of December 2019 seems more realistic
· For information, the target date for completion of the SA3 study item is September 2019
Work Item, Study Item or TEI?
Due to the likely duration of the work, and the cross-WG and cross-TSG nature of the functionality, we don’t consider the use of TEI-16 as appropriate.
As indicated in the timelines above SA2 most likely has until December 2019 at the latest to complete the work, and there are 3 SA2 meetings until then. It is possible to consider a study item, running for 2 meetings, and capturing the study work in a TR, followed by normative work to be completed in the November meeting, but it isn’t clear to us that this is the best way forward in such a short timeframe. Therefore we recommend that the work is done as a Work Item, with time allocated (at least 1 TU) from the June meeting onwards. We note that functionality (INOBEAR) was added late in Release 15 as a Work item and the work could progress in a similar way.
Conclusion
· SA2 should start a Work Item for IAB with the following objectives:
· Support for registration/deregistration, including support for authentication and authorization of IAB Nodes
· Support for IAB Node PDU session establishment
· Support for handover
· Support for IAB Node operation in EN-DC mode with EPC or in SA-mode with 5GC
· The Release 16 completion date for RAN is the Stage 3 freeze, ie March 2020. Working back from that, the Stage 2 would typically need to be completed by September 2019. However there is only one SA2 meeting in that timeframe (June), so a Stage 2 target of December 2019 seems more realistic
· Request at least 1 TU in each of the June, October and November SA2 meetings
· Send a response LS to RAN2, copying RAN3, SA3, etc, either informing them that a WID has been agreed, or that discussions have started and they will be informed of the outcome.
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