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Introduction
The RAN3 TR38.801 includes a section where RAN-CN interface and scenarios are analysed. As part of the work in this area it seems opportune to start with studying the procedures that might be needed over an interface between a 5G RAN and 5G CN. 
In this paper an initial discussion on the types of procedures needed over a 5G RAN-CN interface is taken and proposals to capture initial assumptions are presented
Basic Procedures for 5G RAN-CN interface 
A list of functions to be supported between RAN and CN is already available in TR38.801. The list is as follows:
Functions similar to E-UTRAN as listed in TS 36.401 [3]
-	Transfer of user data
-	Radio channel ciphering and deciphering
-	Integrity protection
-	Header compression
-	Mobility control functions:
-	Handover
-	Inter-cell interference coordination
-	Connection setup and release
-	Load balancing
-	Distribution function for NAS messages
-	NAS node selection function
-	Synchronization
-	Radio access network sharing
-	Paging 
-	Positioning
In addition to these functions, which are in common with those available in LTE, the following functions are listed as NR RAN specific:
Functions specific for NR RAN:
-	Network Slice support
-	This function provides the capability for NR RAN to support network slicing
-	Tight Interworking with LTE
-	This function enables tight interworking between NR and LTE by means of data flow aggregation. This function includes at least dual connectivity. Interworking with LTE is supported for collocated and non-collocated site deployments.
-	Multi-connectivity
-	This function provides means for connectivity between an NR node and multiple NR nodes by means of data flow aggregation.
-	LTE-NR handover through LTE-NR interface
-	This function provides means for LTE-NR handover via the direct interface between an eLTE eNB and a NR BS.

To support the above functions it is assumed that the following procedures categories need to be supported over the NG1 interface.
Interface Management Procedures 
These procedures are needed to setup, reset and maintain appropriate configuration of the NG1 interface. It is assumed that at least the following procedures are needed:
· NG1 Setup: To establish an NG1 interface between RAN and CN nodes
· Configuration Updates from RAN and CN nodes: To update configuration of the interface from the RAN or CN
· NG1 Reset: To reset the NG1 interface 
· Error Indication: To report interface message errors in case the procedure does not allow so
Paging
These procedures are needed to enable the CN to generate Paging messages sent to the RAN and to allow the RAN to page the UE. It is assumed that at least the following procedures are needed:
· Paging: To provide a paging instruction from the CN to the RAN
NAS Transport
These procedures are needed to transport NAS PDUs between the UE and the MME. The procedures may be used to establish a signalling connection for the UE. It is assumed that at least the following procedures are needed:
· Initial UE Message: To transport the first NAS PDU sent when no UE signaling connection is established from the UE to the MME
· DL NAS Transport: To transport NAS PDUs in DL direction and possibly to conclude establishment of a UE signaling connection  
· UL NAS Transport: To transport NAS PDUs in UL direction 
· Non Delivery NAS Indication: To indicate that the RAN node did not deliver a NAS PDU to the UE
· NAS Rerouting: In order to route a NAS request to a different CN node
UE Context Management Procedures
These procedures are needed to establish, manage and remove a UE context. It is assumed that at least the following procedures are needed:
· Initial Context Setup: To establish the initial UE context both in RAN and in CN 
· UE Context Release: To remove a UE signaling connection previously established, to remove resources allocated to a UE, to remove UE context information
· UE Context Modification: To partly modify an already established UE context
PDU Session Management Procedures
A PDU session is defined as follows in the SA2 TR23.799:
PDU Session: Association between the UE and a data network that provides a PDU connectivity service. The type of the association includes IP type, Ethernet type and non-IP type.

Therefore, the PDU session includes a UP channel between a RAN node and a UP CN GW through which several UP data flows may be enabled. 
Procedures are needed to establish, manage and remove PDU sessions that are made of data flows carrying UP traffic. Such PDU Sessions and flows need to be configured with parameters defining e.g. termination addresses, QoS, flow identifiers, etc.  It is assumed that at least the following procedures are needed:
· PDU Session Setup: Needed to establish a PDU Session and assign resources to it according to the QoS and other configuration parameters assigned to the flows configured within the session
· PDU Session Modify: Needed to modify a previously configured PDU session
· PDU Session Release: Needed to release a previously configured PDU Session
· PDU Session Modification Indication: Needed to switch a PDU Session from one termination point at RAN to a different termination point. This is used in scenarios such as dual connectivity with SCG bearers.
Handover Signalling Procedures
These procedures are needed to perform CN involved handovers. It is assumed that at least the following procedures are needed:
· Handover Preparation: Needed to prepare resource allocation at the target RAN via the CN for a UE handing over
· Handover Resource Allocation: Needed to reserve resources at the target RAN for a UE handing over
· Path Switch Request: Needed to request the switch of a UP connection to a different UP GW at the CN
· Handover Cancel: Needed to cancel an ongoing handover preparation or an already prepared handover

The procedures described above represent a generic framework that defines the language enabled over an interface between a RAN and a CN. It is acknowledged that the list of procedures may not be exhaustive and other procedures may be added in the future. However, these are believed to be the essential procedures that need to be in place if the requirements currently in place for 5G systems have to be fulfilled. 
It is also acknowledged that the details of the procedures listed above may be subject to FFS. However it is believed to be advantageous for the sake of progressing the work on 5G to agree to a preliminary list of procedures and to refine the descriptions at a later stage.
Proposal: It is proposed to agree to the list of procedures in section 2 and to add this in TR38.801.
Conclusions
This paper moves the discussion on RAN-CN interface for 5G systems one step further and attempts to capture a list of basic procedures that need to be supported at a RAN-CN interface in order to achieve the requirements currently in place for 5G systems. The following is proposed:
Proposal: It is proposed to agree to the list of procedures in section 2 and to add this in TR38.801.
A text proposal reflecting the suggestions above is provided in the next session.
Text Proposal
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The general principles for the specification of the NG1 interface are as follows:
-	the NG1 interface shall be open;
-	the NG1 interface shall support the exchange of signalling information between the NR BS and 5G CN;
-	from a logical standpoint, the NG1 is a point-to-point interface between an NR BS within the RAN and an 5G CN node. A point-to-point logical interface shall be feasible even in the absence of a physical direct connection between the NR BS and 5G CN;
-	the NG1 interface shall support contral plane and user plane separation;
-	the NG1 interface shall separate Radio Network Layer and Transport Network Layer;
6.3.1.3	List of procedures to be supported over the NG1 interface
Interface Management Procedures 
These procedures are needed to setup, reset and maintain appropriate configuration of the NG1 interface. It is assumed that at least the following procedures are needed:
· NG1 Setup: To establish an NG1 interface between RAN and CN nodes
· Configuration Updates from RAN and CN nodes: To update configuration of the interface from the RAN or CN
· NG1 Reset: To reset the NG1 interface 
· Error Indication: To report interface message errors in case the procedure does not allow so
Paging
These procedures are needed to enable the CN to generate Paging messages sent to the RAN and to allow the RAN to page the UE. It is assumed that at least the following procedures are needed:
· Paging: To provide a paging instruction from the CN to the RAN
NAS Transport
These procedures are needed to transport NAS PDUs between the UE and the MME. The procedures may be used to establish a signalling connection for the UE. It is assumed that at least the following procedures are needed:
· Initial UE Message: To transport the first NAS PDU sent when no UE signaling connection is established from the UE to the MME
· DL NAS Transport: To transport NAS PDUs in DL direction and possibly to conclude establishment of a UE signaling connection  
· UL NAS Transport: To transport NAS PDUs in UL direction 
· Non Delivery NAS Indication: To indicate that the RAN node did not delive a NAS PDU to the UE
· NAS Rerouting: In order to route a NAS request to a different CN node
UE Context Management Procedures
These procedures are needed to establish, manage and remove a UE context. It is assumed that at least the following procedures are needed:
· Initial Context Setup: To establish the initial UE context both in RAN and in CN 
· UE Context Release: To remove a UE signaling connection previously established, to remove resources allocated to a UE, to remove UE context information
· UE Context Modification: To partly modify an already established UE context
PDU Session Management Procedures
Procedures are needed to establish, manage and remove PDU sessions that are made of data flows carrying UP traffic. Such PDU Sessions and flows need to be configured with parameters defining e.g. termination addresses, QoS, flow identifiers, etc.  It is assumed that at least the following procedures are needed:
· PDU Session Setup: Needed to establish a PDU Session and assign resources to it according to the QoS and other configuration parameters assigned to the flows configured within the session
· PDU Session Modify: Needed to modify a previously configured PDU session
· PDU Session Release: Needed to release a previously configured PDU Session
· PDU Session Modification Indication: Needed to switch a PDU Session from one termination point at RAN to a different termination point. This is used in scenarios such as dual connectivity with SCG bearers.
Handover Signalling Procedures
These procedures are needed to perform CN involved handovers. It is assumed that at least the following procedures are needed:
· Handover Preparation: Needed to prepare resource allocation at the target RAN via the CN for a UE handing over
· Handover Resource Allocation: Needed to reserve resources at the target RAN for a UE handing over
· Path Switch Request: Needed to request the switch of a UP connection to a different UP GW at the CN
· Handover Cancel: Needed to cancel an ongoing handover preparation or an already prepared handover
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