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1 Introduction

RAN#71 in March approved a 5G SID [1]. As part of this SID, RAN3 will study and outline the RAN-CN interface and function split. In this contribution the general aspects of RAN-CN interface e.g. the reference architecture of RAN-CN interface, the function split, the protocol stack are discussed. 
2 Discussion
Both 5G RAT and 5G CN are studied in Rel-14. The scope of SA2 FS_NextGen includes new reference point 1 (the reference point defined between the 5G RAT node and the 5G CN) and new reference point 2 (the reference point defined between the evolved LTE eNB, and the 5G CN). There is no ongoing system-perspective work or study about the reference point between EPC and 5G RAT node. Thus, only S1-U can be supported between the 5G RAT node and the EPC and the 5G RAT node acts as a SeNB of the evolved LTE eNB.

Observation 1: Only S1-U can be supported between the New RAT node and the EPC.

To support stand-alone 5G access, New reference point 1 needs to be studied. Before the protocol stack and functional split between RAN and CN are clear, it is difficult to say whether the same interface can be used for new reference points 1 and 2. Therefore, the initial focus should be how to define New Reference point 1 and keep it open whether the same interface for new reference point 1 could be used for new reference point 2.
Observation 2: RAN-CN interface and functional split should focus on New reference point 1. RAN3 investigate whether it is feasible to use the same interface between Evolved LTE node and 5G CN later.
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Figure 1:  Reference RAN-CN architecture
For the function split between new RAT node and 5G CN, the RAN – CN split in LTE justified its flexibility and multi-vendor support. In principle, we see there is no strong requirement to merge the RAN and CN or revolutionary change the functionality assignment between RAN and CN. Of course, this doesn’t prevent deployment flexibility to host CN or application functions close together at the edges of the network when needed e.g. to enable context aware service delivery. The function allocation between RAN and CN in our view is shown in Table 1:
Table 1: Function split between RAN and CN
	Function
	RAN
	CORE

	QoS framework
	　
	　

	Subscription /operator policy based QoS control 
	x
	x

	Admission control
	x
	　

	Application aware QoS classification (i.e. classification of packets) for QoS purposes
	x
	x

	UL UE Max Bit rate enforcement
	x
	　

	UL Per PDN connection Max Bit rate enforcement
	　
	x

	UL traffic profile conformance enforcement (e.g. for MTC/low bit rate verticals)
	FFS
	FFS

	DL UE Max Bit rate enforcement
	x
	　

	DL per PDN connection Max Bit rate enforcement
	　
	x

	DL traffic profile conformance enforcement  (e.g. for MTC/low bit rate verticals)
	FFS
	FFS

	IP/SDU/packet level scheduling/prioritization
	x
	x

	Charging
	　
	　

	Charging policy control (per application/flow)
	　
	x

	Charging
	　
	x

	Mobility Framework
	　
	　

	UE registration (incl. subscriber level Authentication and Authorization)
	　
	x

	UE context storage in IDLE/power saving state
	x
	x

	Reachability Management and detection (Paging) for UE in IDLE/Power saving state incl DL buffering
	FFS
	x

	Paging optimisation and repetition
	x
	x

	Area Registration
	FFS
	x

	Connected state mobility
	x
	x

	Path setup / relocation
	x
	x

	Mobility restrictions
	x
	x

	Handover or mobility support trigger/control
	x
	　

	Mobility anchor
	FFS
	x

	Mobility Support
	x
	x

	Radio Resource Management
	x
	　

	Session/Connectivity Management
	　
	　

	Session Control (incl. Connectivity Authentication and Authorization if applicable)
	　
	x

	UE IP Address Allocation 
	　
	x

	Interface to (packet) data network
	　
	x

	Traffic offload/local switching
	x
	x

	IP header compression function
	x
	x

	Network Slicing/ Core Network node selection
	　
	　

	RAN slice selection
	x
	x

	Network slice selection
	x
	x

	Core Control plane network function selection
	x
	x

	User plane anchor selection
	　
	x

	Security
	　
	　

	Data encryption
	x
	x

	Control Encryption
	x
	x

	Control Integrity Protection
	x
	x

	Direct services support
	　
	　

	UE-UE communications
	x
	x

	UE-UE relay support
	x
	x

	UE-Network relay support  
	x
	x

	Proximity detection
	x
	x

	Others
	　
	　

	System Capabilities exposure (APIs to application layer)
	　
	x

	Support for Dual/multi access Connectivity using 3GPP accesses only
	x
	x

	Support for Dual/ multi access Connectivity incl. non 3GPP access
	x
	x

	UE-Network relay (offering same interface as a the 5G "Uu")
	　
	　


Observation 3: Keep RAN – CN function split and that the RAN-CN interface remains the multi-vendor support.

For the protocol stack between 5G RAT and 5G CN, the principle of separation of control plan and user plan can be followed for better scalability. E.g. the following protocol stack can be considered for control plane.
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Figure 2:  Control Plane Protocol Stack between 5G RAT node and 5G CN
For the user plane, SA2 is discussing e.g. whether reuse GTP-U or routing based on IP. Once there is conclusion from architecture point of view, RAN3 can start the evaluation and discuss the solution to support it.
Observation 4: Keep separation of CP and UP over the RAN-CN interface.

Even though the function split and protocol stack are similar with LTE, several things may be changed and quite different from LTE e.g.

· SA2 is discussing bearer less concept in user plane. However, many basic S1AP procedures include bearer to be setup/modify/release list. If bearer less concept is agreed in SA2, then the basic procedure to configure user plan will be quite different.

· Flow based Qos control may be used. If so, the procedures between 5G RAT and 5G CN should support it.

· Removing GTP using SDN. The routing mechanism will be quite different in case of SDN.

· To support context aware serving delivery, the RAT node will not be traditional service agnostics.

Based on the above observations, we think maybe new interface between RAN-CN interfaces is needed. A new interface will be elegant to support new features. This should be studied in coordination with SA2. 

Observation 5: New interface between RAN-CN interfaces may be needed. This should be studied in coordination with SA2.
3 Conclusion

This contribution gave some initial discussion on new RAT and New CN interface aspects. RAN3 is requested to discuss and if possible agree on the following observations. It is also proposed to capture the description in section 2 into the TR.
Observation 1: Only S1-U can be supported between the New RAT node and the EPC.

Observation 2: RAN-CN interface and functional split should focus on New reference point 1. RAN3 investigate whether it is feasible to use the same interface between Evolved LTE node and 5G CN later.

Observation 3: Keep RAN – CN function split and that the RAN-CN interface remains the multi-vendor support.

Observation 4: Keep separation of CP and UP over the RAN-CN interface.

Observation 5: New interface between RAN-CN interfaces may be needed. This should be studied in coordination with SA2.
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5 Annex

--------------------Text Proposal for TR--------------------
--------------------the first change--------------------
5.1.1
RAN-CN functional split
For the function split between new RAT node and 5G CN, the RAN – CN split in LTE justified its flexibility and multi-vendor support. In principle, we see there is no strong requirement to merge the RAN and CN or revolutionary change the functionality assignment between RAN and CN. Of course, this doesn’t prevent deployment flexibility to host CN or application functions close together at the edges of the network when needed e.g. to enable context aware service delivery. The function allocation between RAN and CN is shown in Table 1:
Table 1: Function split between RAN and CN

	Function
	RAN
	CORE

	QoS framework
	　
	　

	Subscription /operator policy based QoS control 
	x
	x

	Admission control
	x
	　

	Application aware QoS classification (i.e. classification of packets) for QoS purposes
	x
	x

	UL UE Max Bit rate enforcement
	x
	　

	UL Per PDN connection Max Bit rate enforcement
	　
	x

	UL traffic profile conformance enforcement (e.g. for MTC/low bit rate verticals)
	FFS
	FFS

	DL UE Max Bit rate enforcement
	x
	　

	DL per PDN connection Max Bit rate enforcement
	　
	x

	DL traffic profile conformance enforcement  (e.g. for MTC/low bit rate verticals)
	FFS
	FFS

	IP/SDU/packet level scheduling/prioritization
	x
	x

	Charging
	　
	　

	Charging policy control (per application/flow)
	　
	x

	Charging
	　
	x

	Mobility Framework
	　
	　

	UE registration (incl. subscriber level Authentication and Authorization)
	　
	x

	UE context storage in IDLE/power saving state
	x
	x

	Reachability Management and detection (Paging) for UE in IDLE/Power saving state incl DL buffering
	FFS
	x

	Paging optimisation and repetition
	x
	x

	Area Registration
	FFS
	x

	Connected state mobility
	x
	x

	Path setup / relocation
	x
	x

	Mobility restrictions
	x
	x

	Handover or mobility support trigger/control
	x
	　

	Mobility anchor
	FFS
	x

	Mobility Support
	x
	x

	Radio Resource Management
	x
	　

	Session/Connectivity Management
	　
	　

	Session Control (incl. Connectivity Authentication and Authorization if applicable)
	　
	x

	UE IP Address Allocation 
	　
	x

	Interface to (packet) data network
	　
	x

	Traffic offload/local switching
	x
	x

	IP header compression function
	x
	x

	Network Slicing/ Core Network node selection
	　
	　

	RAN slice selection
	x
	x

	Network slice selection
	x
	x

	Core Control plane network function selection
	x
	x

	User plane anchor selection
	　
	x

	Security
	　
	　

	Data encryption
	x
	x

	Control Encryption
	x
	x

	Control Integrity Protection
	x
	x

	Direct services support
	　
	　

	UE-UE communications
	x
	x

	UE-UE relay support
	x
	x

	UE-Network relay support  
	x
	x

	Proximity detection
	x
	x

	Others
	　
	　

	System Capabilities exposure (APIs to application layer)
	　
	x

	Support for Dual/multi access Connectivity using 3GPP accesses only
	x
	x

	Support for Dual/ multi access Connectivity incl. non 3GPP access
	x
	x

	UE-Network relay (offering same interface as a the 5G "Uu")
	　
	　


--------------------the second change-------------------
5.3.1
RAN-CN interface
The reference RAN-CN architecture is shown in Figure 5.3.1-1. 5G RAT node access to 5G CN through Reference point 1. Only S1-U can be supported between the New RAT node and the EPC.
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Figure 5.3.1-1:  Reference RAN-CN architecture
The control plan protocol stack between 5G RAT and 5G CN is shown in Figure 5.3.2-2.
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Figure 5.3.1-2:  Control Plane Protocol Stack between 5G RAT node and 5G CN
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