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1	Introduction
[bookmark: _Hlk48630882]In this contribution, we further discuss the principles and functions for the 6G RAN-CN interface, and provides the related pCR to the TR 38.760-3.
2	Discussion
2.1	Principles
In RAN3#103 Nov meeting, this agenda item was not treated. Based on the papers submitted to RAN3#130 meeting [1] ~ [18], there are several principles proposed by multiple companies:
	No.
	Proposed principles
	reference

	#1
	the 6G RAN-CN interface is open;
	[2][4][5][10][15]

	#2
	the 6G RAN-CN interface separates Radio Network Layer and Transport Network Layer;
	[1][2][4][5][10][18]

	#3
	the 6G RAN-CN interface, from logical standpoint, is a point-to-point interface between an RAN node and a CN node.
	[1][3][5];
[2][18][Applied to legacy functions, FFS for new services]

	#4
	the 6G RAN CN interface Application Protocol supports modular procedures design and uses a syntax allowing optimized encoding /decoding efficiency.
	[5] [10];
[2] [Applied to legacy functions, FFS for new services]



[bookmark: _Hlk216774205]For #1, it has already been well captured in RAN TR as follows, we may not need to repeat it in RAN3 TR.
-	3GPP defined interfaces for 6G RAN shall be open for multi-vendor interoperability.
For #2, in legacy RAN-CN interfaces, the separation of Radio Network Layer and Transport Network Layer is supported. For Service-based interface, HTTP/2 protocol with JSON is used as the application layer serialization protocol, TCP is used as the transport protocol, therefore it also supports separation of Radio Network Layer and Transport Network Layer. Therefore, it is preferred to capture this as one of the RAN-CN interface principles.
For #3, in order to get the interim-study-result about “RAN-CN interface: P2P vs SBI”, maybe RAN3 can discuss the RAN-CN interface by separating logical standpoint and transport standpoint. The legacy NG-C interface and other legacy interfaces within RAN, are point-to-point interfaces from both logical and transport standpoints.
Within 5GC, although the “service-based interface” is used within 5GC Control Plane network functions, but the interactions between the network functions are actually described by point-to-point reference points as follows:
	Non-Roaming 5G System Architecture (from TS 23.501)

	Service-based interfaces are used within the Control Plane of 5GC
	various network functions interact with each other using the reference point representation.

	

	



Considering of the agreed principle “the 6G RAN-CN interface is designed with a clear functional split between RAN and CN”, even in service-based interface solutions, it is not needed for the RAN node to directly communicate with lots of core network functions, there should be limited one(s). And to support the communication between the RAN node and a core network function, from logical standpoint, point-to-point interactions/references will still be used, as the service provided by the gNB to different CN functions will be quite different. Considering the scope of this Agenda item, this principle can be put on hold for now.
From our understanding, #4 should be the basic principle to be adopted, especially by taking into account the discussion of [19] in last meeting. As whether the procedures are modular or not should be left to implementation, as a principle, it is better to call it as independent procedures.
[bookmark: _Hlk216774242]Proposal 1: For the RAN-CN interface principles, take 5G principles as starting point:
-	the 6G RAN-CN interface supports Radio Network Layer and Transport Network Layer separation.
-	the 6G RAN CN interface Application Protocol supports independent procedures design and uses a syntax allowing optimized encoding /decoding efficiency.
2.2	RAN-CN interface Functions
[bookmark: _Hlk216774274]Based on the papers submitted to RAN3#130 meeting [1] ~ [18], there are several RAN-CN control plane interface Functions proposed by multiple companies:
	No.
	Proposed Functions
	reference

	[bookmark: _Hlk216774290]#1
	Warning Message Transmission: The functionality to transfer warning messages via RAN-CN interface or cancel ongoing broadcast of warning messages;
	[1][2][6][8][18]

	#2
	Paging: The functionality to send paging requests to the RAN nodes, subject to SA2 progress;
	[1][2][6][8][10][11][17]

	#3
	UE mobility Management: The functionality to manage the UE mobility for connected mode between the RAN and CN, subject to SA2 and RAN2 progress;
	[1][2][6][8][10][11][15][17][18]

	#4
	Configuration Transfer: The functionality to transfer the RAN configuration information (e.g., transport layer addresses for establishment of interface between two RAN nodes) between two RAN nodes via the CN;
	[1][2][10][11][18]

	#5
	Interface Management: The functionality to maintain the interface between 6G RAN-CN, including Interface Setup, Configuration Update, Interface Remove, Reset, Error Indication;
	[2][10][15][17]



[bookmark: _Hlk212653246]For #4 and #5, we can add them after the interim-study-result about “RAN-CN interface: P2P vs SBI”.
It is proposed to include the above Function #1,2,3 into RAN3 TR as RAN-CN Functions.
[bookmark: _Hlk216774316]Proposal 2: For the RAN-CN interface functions, take 5G functions as starting point
-	Warning Message Transmission
-	Paging
-	UE mobility Management
3	Conclusion
In this contribution, we further discussed the principles and functions for RAN-CN interface, and get the following proposals:
RAN-CN interface Principles:
Proposal 1: for the RAN-CN interface principles, take 5G principles as starting point:
-	the 6G RAN-CN interface supports Radio Network Layer and Transport Network Layer separation.
-	the 6G RAN CN interface Application Protocol supports independent procedures design and uses a syntax allowing optimized encoding /decoding efficiency.
RAN-CN interface Functions:
Proposal 2: For the RAN-CN interface functions, take 5G functions as starting point:
-	Warning Message Transmission
-	Paging
-	UE mobility Management
The corresponding pCR is provided in section 5.
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--------------Start of the change---------------
[bookmark: _Toc214968873]6.1		RAN-CN Interface
[bookmark: _Toc214968874]6.1.1	General Principles 
The aim of this section is to describe general design principles and requirements for RAN-CN Interface.
The general principles for the specification of the 6G RAN-CN interface are as follows:
-	the 6G RAN-CN interface supports the exchange of signalling information between the RAN and CN;
-	the 6G RAN-CN interface supports control plane and user plane separation;
-	the 6G RAN-CN interface supports future enhancements;
-	the 6G RAN-CN interface supports all possible RAN deployment scenarios;
-	the 6G RAN-CN interface supports RAN sharing between multiple operators;
-	the 6G RAN-CN interface supports the operation of network slicing;
-	the 6G RAN-CN interface supports enhanced service awareness in RAN;
-	the 6G RAN-CN control plane interface supports reliable signalling transmission;
-	the 6G RAN-CN interface is designed with a clear functional split between RAN and CN;
-	the 6G RAN-CN interface supports Radio Network Layer and Transport Network Layer separation;
NOTE:	The Radio Network Layer contains the NxAP layer. It is FFS on additional layer to be included in the Radio Network Layer.
-	the 6G RAN CN interface Application Protocol supports independent procedures design and uses a syntax allowing optimized encoding /decoding efficiency.
[bookmark: _Toc214968875]6.1.2	RAN-CN Interface Functions
RAN-CN control plane interface supports following functions:
-	UE context management	: The functionality to manage UE context between the RAN and CN;
-	Transport of NAS messages: The functionality to transfer NAS messages between the CN and UE, subject to SA2 progress;
-	PDU Session Management: The functionality to manage PDU sessions and respective RAN resources, subject to SA2 progress;
-	Warning Message Transmission: The functionality to transfer warning messages via RAN-CN interface or cancel ongoing broadcast of warning messages;
-	Paging: The functionality to send paging requests to the RAN nodes, subject to SA2 progress;
-	UE mobility management: The functionality to manage the UE mobility for connected mode between the RAN and CN, subject to SA2 and RAN2 progress;
-	Configuration Transfer: The functionality to transfer the RAN configuration information between two RAN nodes via the CN.
[bookmark: _Toc214968876][bookmark: _Hlk209455393]6.1.3	RAN-CN Interface Options
This chapter includes description of RAN-CN interface options including protocol stacks, considering new and existing services.
[bookmark: _Toc214968877]6.1.3.1 RAN-CN Control Plane
Editor’s Note: The encoding (e.g., ASN.1) for control plane interface options below is FFS.
[bookmark: _Toc214968878]6.1.3.1.1 Point to Point (P2P)
A RAN-CN P2P interface refers to application layer communication between the 6G RAN node and the CN entity for 6G by means of elementary procedures, either triggered by the 6G RAN node or by the CN entity for 6G. 
Editor’s Note 1: FFS whether multiple CN entities can be involved.
Potential options for the 6G P2P protocol stack are as follows:
Editor's Note 2:	Other options are not precluded.
-	SCTP based 
-	QUIC based 
[bookmark: _Toc214968879]6.1.3.1.2 Service Based Interface (SBI)
A RAN-CN SBI (service-based interface) refers to application layer communication between the 6G RAN node and the CN entity for 6G by means of services provided/exposed by either the 6G RAN node or the CN entity for 6G.
Editor’s Note 1: FFS whether multiple CN entities can be involved.
Potential options for the 6G SBI protocol stack are as follows:
Editor's Note 2:	Other options are not precluded.
-	TCP+ HTTP/2 based 
-	QUIC+HTTP/3 based 
[bookmark: _Toc214968880]6.1.3.2	RAN-CN User Plane 
Editor’s Note 1: The aim of this section is to describe the user plane protocol stack for the RAN-CN interface.
Editor’s Note 2: On hold waiting for CT4 input.
The user plane interface between the 6G RAN and CN for 6G is based on a point-to-point tunnel.
[bookmark: _Toc214968881]6.1.4	Evaluation of RAN-CN Interface Options
This chapter includes evaluation and comparison of RAN-CN interface options described in clause 6.1.3.1
--------------End of the change---------------
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