[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG2 NR Ad hoc 1801	R2-1800412
Vancouver, Canada, 22nd January – 26th January 2018
	
Agenda Item:	11.1
Source: 	Qualcomm Incorporated
Title: 	IAB architecture considerations 
Document for:	Discussion and decision
Introduction
SA1 has defined the following requirements for self-backhauling [1]:
· [bookmark: _Hlk502996877]The 5G network shall enable operators to support wireless self-backhaul using NR and E-UTRA.
· The 5G network shall support flexible and efficient wireless self-backhaul for both indoor and outdoor scenarios.
· The 5G network shall support flexible partitioning of radio resources between access and backhaul functions
· The 5G network shall support autonomous configuration of access and wireless self-backhaul functions.
· The 5G network shall support multi-hop wireless self-backhauling.
· The 5G network shall support autonomous adaptation on wireless self-backhaul network topologies to minimize service disruptions.
· The 5G network shall support topologically redundant connectivity on the wireless self-backhaul.

The Integrated Access and Backhaul Study Item Document further defines the following requirements [2]:
· Efficient and flexible operation for both inband and outband relaying in indoor and outdoor scenarios 
· Multi-hop and redundant connectivity
· End-to-end route selection and optimization
· Support of backhaul links with high spectral efficiency
· Support of legacy NR UEs

In this document, we discuss architecture considerations that should be addressed in the IAB study.
The following terminology is used in this document:
IAB-node: A RAN-node that provides IAB functionality, i.e. access for UEs combined with wireless self-backhauling capabilities.
Donor: A RAN-node that terminates Ng interface with core network.
Path: A transport connection consistent of a sequence of physical links.


Discussion
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Figure 1: NR access link and IAB with NR access link and backhaul link, where backhaul link leverages specifications from NR access link.

IAB backhaul link
The NR-access link is hierarchical in nature, where the access node holds the main control functionality and exchanges traffic between UE and core network. For the IAB backhaul link, it would be convenient to leverage specifications defined for the NR-access link since this would highly reduce standardization efforts. 

Observation 1: Leveraging for the IAB backhaul link specifications defined for the NR-access-link can highly reduce standardization efforts. 

Proposal 1: The study should make efforts to leverage NR-access-link specifications for the IAB backhaul link.  
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Figure 2: IAB for NR integrated into 5G architecture options 2 and 3


Compliance with 5G architecture options 
Rel-15 supports 5G architecture option 2 (SA + NGC) and option 3 (NSA + EPC) for UE access. IAB can be expected beneficial for deployments using 5G architecture option 2 or option 3 for UE access.

Observation 2: IAB can be expected beneficial for deployments according to 5G architecture option 2 and option 3 for NR access.

Proposal 2: IAB should support deployments that provide UE-access based on 5G architecture option 2 and 3.

Integration of IAB-nodes into core network
IAB-nodes need to integrate into the core network. Rel-15 supports 5G architecture options with either NGC (option 2) or EPC (option 3) for UE-access. It is therefore perceivable that in some deployments, either NGC or EPC is available, but not both.

Observation 3: When combining IAB with 5G-architecture option 3, only EPC may be available for IAB-node integration.

Proposal 3: The study should evaluate if and how integration of IAB-nodes should be supported in case UE-based access uses EPC (option 3). 


Core-network involvement for IAB reconfiguration
Dynamic changes of IAB topology and IAB routes may create additional core network signalling load. It is important to keep this signalling at adequate level. Core network involvement may also add control-plane latency.

Observation 4: Dynamic changes of IAB topology and IAB routes may create additional core network signalling load.

Proposal 4: The core network signalling load due to dynamic changes of IAB topology and IAB routes should be kept small. 
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Figure 3: Example where IAB is used together with CU/DU split architecture 


Support of CU/DU split architecture
NR can be deployed via CU/DU split where DUs reside at the network edge while CUs reside in a data center. IAB may be useful for range extension in deployments that use CU/DU-split architecture.

Observation 5: IAB may be useful for range extension in deployments that use CU/DU-split architecture.

Proposal 5: The study should include deployment scenarios where UE-based access uses CU/DU-split and IAB extends the fronthaul at the network edge. 


Security considerations
IAB-node and backhaul link need to provide sufficient security. Since the IAB-node provides access-related functionality like a small-cell gNB or small-cell gNB-DU the same security considerations apply. Further, due to its wireless nature, the same security concerns apply to the backhaul link as to the wireless access link.

Observation 6: Since the IAB-node provides access-related functionality like a small-cell gNB or small-cell gNB-DU the same security considerations apply. 

Observation 7: Due to its wireless nature, the same security concerns apply to the backhaul link as to the wireless access link.

Proposal 6: The IAB-node should be as trusted (and not more) as a small-cell gNB and should provide comparable link security as the access link.


Conclusion
In this document, we discuss architecture aspects that should be addressed in the IAB study. The following aspects should be considered in the study:

Observation 1: Leveraging for the IAB backhaul link specifications defined for the NR-access-link can highly reduce standardization efforts. 

Proposal 1: The study should make efforts to leverage NR-access-link specifications for the IAB backhaul link.  


Observation 2: IAB can be expected beneficial for deployments according to 5G architecture option 2 and option 3 for NR access.

Proposal 2: IAB should support deployments that provide UE-access based on 5G architecture option 2 and 3.

Observation 3: When combining IAB with 5G-architecture option 3, only EPC may be available for IAB-node integration.

Proposal 3: The study should evaluate if and how integration of IAB-nodes should be supported in case UE-based access uses EPC (option 3). 


Observation 4: Dynamic changes of IAB topology and IAB routes may create additional core network signalling load.

Proposal 4: The core network signalling load due to dynamic changes of IAB topology and IAB routes should be kept small. 

Observation 5: IAB may be useful for range extension in deployments that use CU/DU-split architecture.

Proposal 5: The study should include deployment scenarios where UE-based access uses CU/DU-split and IAB extends the fronthaul at the network edge. 


Observation 6: Since the IAB-node provides access-related functionality like a small-cell gNB or small-cell gNB-DU the same security considerations apply. 

Observation 7: Due to its wireless nature, the same security concerns apply to the backhaul link as to the wireless access link.

Proposal 6: The IAB-node should be as trusted (and not more) as a small-cell gNB and should provide comparable link security as the access link.
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