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Impacts
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Classification of the Work Item and linked work items

2.1
Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	SMARTER
	SA1
	720005
	(Stage 1 of 5G) New Services and Markets Technology Enablers

	5GS_Ph1
	SA2
	740061
	Stage 2 of 5G System - Phase 1

	5GS_Ph1-CT
	CT4
	750028
	CT4 aspects of 5G System - Phase 1


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	780071
	Separation of CP and UP for Split Option 2 of NR
	Defined the gNB-CU-CP functionality.

	
	Others
	To be completed

	
	
	


3
Justification

In comparison with systems of previous generations, one of the main innovations in the 5G System (5GS) is the service-based architecture for the 5G Core (5GC) network. The service-based architecture (SBA) allows for 5GC network functions (e.g. AMF, SMF, PCF, etc.) to be implemented as a set of software-defined services. Each service is provided by a service producer and can be consumed by one or more service consumers.

SBA is a major paradigm change compared to the previous peer-to-peer model where each pair of NFs communicated with each other using a pre-established peer-to-peer (p2p) signalling interface, often based on the GTP-C protocol. Whenever a new function is introduced in the system of previous generation, the existing network functions need to be enhanced to support the new functionality, and also a new p2p interface needs to be defined between the new function and the existing NFs that communicate with it.

In contrast, with SBA the services provided by a service producer, although initially defined for a specific service consumer (or a set of service consumers), can later be also made available to additional consumers, if such a need arises.

Another intrinsic SBA feature is that it copes with load distribution by design. As described in TS 23.501 clause 6.3, the dynamic load of the candidate NF instances can be taken into account in the process of NF selection.

All intra-5GC interfaces for control-plane functionality have been defined as service-based interfaces. The only 5GC interfaces that are still implemented as legacy (p2p) interfaces are those connecting with NG-RAN (N2), with the UPF (N4) or with the legacy network functions (e.g. N26).

This study proposal focuses on the N2 interface. The RAN WGs have defined a distributed RAN architecture with the split of the gNB into:

-
a central unit (gNB-CU) and distributed units (gNB-DUs), and

-
split of the central unit into a Control plane and User plane parts (gNB-CU-CP and gNB-CU-UP, respectively).

This CU-DU split allows for development of a logical gNB that can be much bigger compared to a monolithic gNB. On the other hand, the C-plane / U-plane split allows for relocation of the C-plane component (i.e. gNB-CU-CP) into a centralized cloud environment, similar to the environment in which 5GC functionality is implemented.

Assuming that the gNB-CU-CP component resides in a centralized location together with the 5GC network functions, the non-service based N2 interface appears as an intruder in what otherwise is a pure service-based environment. This is illustrated in Figure 1.
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Figure 1: Distributed gNB in the 5GS architecture
The continued use of the existing N2 control protocol (NG-AP) with the underlying protocol stack based on transport network layer (TNL) associations based on the SCTP protocol becomes questionable in this environment. Given that gNB-CU-CP is a pure C-plane function comparable to the 5GC NFs there is no clear motivation to continue the use of a p2p protocol like NG-AP where a service-based interface seems to be a more appropriate candidate.
It is expected that the use of service-based N2 interface will provide easier integration of the “cloud RAN” with the service-based 5GC environment. Some aspects of today’s N2 interface (e.g. TNL associations, load balancing, persistence control of UE-specific associations, etc.) may benefit from the service-based environment or may be superseded by it. In the longer term the use of service-based N2 interface can potentially enable various enhancements to the CN-RAN functional split.
4
Objective

This study item aims at investigating 5GS enhancements to enable the use of a service-based interface between NG-RAN (the gNB-CU-CP component) and the AMF.

Specifically, the study aims to investigate how to support all N2 procedures on a service-based interface including at least the following aspects:

-
How to establish, update and release a service-based interface for the existing N2 procedures between an NG-RAN node and the 5GC.

-
How to establish and release a UE-specific RAN-CN association on a service-based interfaces for the N2 procedures (e.g. upon initial UE message on N2, or upon handover request).

-
How to support AMF-initiated and NG-RAN-initiated UE-specific transactions on a service-based interface for the N2 procedures after the establishment of a UE-specific RAN-CN association.

-
How to support AMF-initiated transactions that are not UE-specific (e.g. paging) and NG-RAN-initiated transactions that are not UE-specific (e.g. retrieval of UE Radio Capability ID mapping).

-
Investigate how the principles for binding, selection and reselection described in TS 23.501 clause 6.3 apply to the objectives listed above.

-
Investigate the impact of a service-based interface on AMF selection before the establishment of a UE-specific RAN-CN association (e.g. the impact on TNLA and AMF load (re-)balancing aspects described in TS 23.501 clause 5.19).

-
Investigate the impact of a service-based interface N2 procedures on the mechanisms for persistence control of the UE-specific RAN-CN association (referred to as “NGAP UE-TNLA binding” in TS 23.501 clause 5.21).

-
Investigate the migration and co-existence aspects for deployments where NG-RAN nodes supporting service-based N2 need to co-exist with legacy NG-RAN nodes.

NOTE:
In the longer term the use of service-based N2 interface can potentially enable various enhancements to the CN-RAN functional split agreed since Rel-15. However, any changes to the CN-RAN split are outside the scope of this study.

The study will be tightly coordinated with RAN3 and CT4 WGs, given that the focus of the study calls for SA2, RAN3 and CT4 expertise.
The focus of the SA2 work will be on the generic stage 2 aspects of a service-based interface for the N2 procedures (as listed in the objectives above) that fall under SA2 responsibility.
As part of the study it will be concluded whether and how to proceed with normative work.

The time budget for this study is estimated at TBD TUs.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR
	23.xyz
	Study on Service-based N2
	TBD
	TBD
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)

Sašo Stojanovski, Intel (saso stojanovski intel com) 

7
Work item leadership

SA2 
8
Aspects that involve other WGs
RAN3 for the RAN aspects. CT4 for specific service-based interface aspects. SA3 for the security aspects.
9
Supporting Individual Members
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