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Introduction
During RAN3-93 a discussion on the functions that should be supported over the NG interface was taken. During this discussion RAN3 agreed that the following functions are supported over the NG:
-	Interface management: procedures to manage the NG-C interface; 
-	UE context management	: procedures to manage the UE context between the RAN and CN;
-	UE mobility management: procedures to manage the UE mobility for connected mode between the RAN and CN; 
-	Transport of NAS messages: procedures to transfer NAS messages between the CN and UE;
-	Paging: procedures to enable the CN to generate Paging messages sent to the RAN and to allow the RAN to page the UE in RRC_IDLE state;
-	PDU Session Management (FFS): procedures to establish, manage and remove PDU sessions that are made of data flows carrying UP traffic.  
The design of a RAN-CN interface that can permit interoperability between the New RAN and the NGCN is essential for the functioning of the 5G system to be defined in Release 15. In fact, the RAN-CN interface is one of the aspects the “accelerate” program should ensure to be prioritised. For this reason it is beneficial to define the processes that will need to be supported over the NG interface, given the functions that have been agreed to be supported.
This paper focusses on describing the procedures that should be considered to support the agreed functions over the NG.
Basic Procedures to support NG functions 
In this section the functions agreed to be supported over NG are analysed one by one. General procedure descriptions are derived for the support of each function.
Interface management: procedures to manage the NG-C interface 
The NG-C interface is assumed to be setup, on demand, between the New RAN and the NGCN. For such on demand setup functionality a procedure that is able to setup the interface would be required.
Given that the interface may become unstable or erroneously setup, for example due to misalignment of information between the RAN and the CN, it would be beneficial to support a procedure to reset the interface and to provide a new occasion to setup the interface from scratch.
As the information exchanged at initial interface setup may be changed during the interface connection lifespan, and given that it would be sub-optimal to think of re-starting the interface any time information from RAN or CN side are updated, it would also be opportune to support procedures to update the interface with new configurations. 
For the reasons above the following procedures should be considered to support the NG interface management function
· NG Setup: To establish an NG interface between the New RAN and NGCN nodes
· Configuration Updates from New RAN and NGCN nodes: To update configuration of the interface from the RAN or CN
· NG Reset: To reset the NG interface 

UE context management: procedures to manage the UE context between the RAN and CN
The 5G system is based on the concept of UE context creation and maintenance both in the RAN and in the CN. Functions such as QoS, Inactive mode, slicing, are all based on the principle that a context for the UE is created, removed, modified.
It is therefore important to cater for procedures that allow the initiation of a UE context between the RAN and the CN as well as the removal of the same context from the RAN, under the assumption that UE contexts in the CN can be retained in a semi-permanent way. Given that the services and policies for a UE can change during the lifespan of a UE context, it is also opportune to cater for procedures that can modify the UE context. 
For the reasons above the following procedures should be considered to support the UE Context Management function
· Initial Context Setup: To establish the initial UE context both in New RAN and in NGCN 
· 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

UE mobility management: procedures to manage the UE mobility for connected mode between the RAN and CN
The next generation of mobile networks should be based on the assumption that a UE is…mobile. The 5G RAN is supposed to rely on horizontal interfaces that allow RAN nodes to be connected one another and to handover a UE via horizontal interface procedures. However, the case of a UE moving to a RAN node that is not directly connected to the source RAN cannot be excluded. The same could be said of mobility to a RAN node that requires a change of the NGCN node.
For this reason the design of the NG should cater for procedures that allow NGCN involved mobility. These procedures consist of preparing the handover between source New RAN and NGCN and allocating resources between NGCN and target New RAN. The source and target RAT of the handover procedure can be any of the eLTE eNB or NR gNB nodes. The procedures should also account for the case where a handover needs to be cancelled while the procedures are ongoing.
As an extra procedure, the function of mobility over the NG should also support switching of the UP in case of X2-like handovers. This is achieved by so called Path Switch procedures.
For the reasons above the following procedures should be considered to support the UE Mobility Management function
· Handover Preparation: Needed to prepare resource allocation from the source RAN to the NGCN 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 NGCN
· Handover Cancel: Needed to cancel an ongoing handover preparation or an already prepared handover
Transport of NAS messages: procedures to transfer NAS messages between the CN and UE;
The 5G UE and NGCN are based on the existence of a non-access stratum protocol (NAS) under study in SA2. Exchange of NAS PDUs between UE and NGCN happens via the RAN, therefore there is the need to cater for procedures over the NG that allow for such transfer. Basic procedures should allow transfer of NAS PDUs in UL and DL. 
Moreover, in LTE, when a signaling connection for the UE is not established yet, a specific procedure has been used to initiate the signaling connection: the INITIAL UE MESSAGE. This procedure not only transfers the first NAS PDU from UE to NGCN but that also initiates the signaling connection for the UE. It is a good design practice to have a dedicated procedure for initiation of a signaling connection because specific information may need to be transferred at this stage from RAN to CN, which are not need in following stages of the UE associated NG signaling.
To complement the basic NAS transfer procedure there are two more procedures: one to indicate failure in NAS delivery and another to indicate NAS rerouting. The first procedure is needed to indicate to the NGCN that a NAS PDU could not be delivered by the RAN to the UE. This is important to ensure that NAS procedures are duly corrected and that NAS in CN and UE do not go out of synch; the latter is due to the need to re-route the NAS PDU from RAN to CN to a different CN entity. This mechanism is useful if the UE should be served by a specific NGCN entity. 
For the reasons above the following procedures should be considered to support the Transport of NAS Messages function
· 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

Paging: procedures to enable the CN to generate Paging messages sent to the RAN and to allow the RAN to page the UE in RRC_IDLE state
CN triggered Paging is a function needed to reach an Idle UE and to trigger its transition to RRC_CONNECTED. 
The procedure needed to support such function consists of an NGCN to RAN message to trigger paging messages over the air. Therefore the following procedure should be considered as part of the NG:
· Paging: To provide a paging instruction from the CN to the RAN

PDU Session Management (FFS): procedures to establish, manage and remove PDU sessions that are made of data flows carrying UP traffic.  
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, a PDU session includes an UP channel between a RAN node and a UP CN GW through which several UP data flows may be enabled. 
The function of managing PDU sessions is marked as FFS, pending progress in SA2 regarding the details of how a PDU session is defined. However, RAN3 can already progress on determining the procedures that would be needed to manage PDU sessions. To this purpose it should be reminded that PDU Sessions are conceptually replacing E-RABs. PDU Sessions are entities that need to be established, removed and modified because they define the channels over which user data are sent to/from the UE, and UE user data are subject to changes in time (e.g. due to service changes). 
PDU session management therefore requires procedures to setup, release and modify PDU Sessions. Additionally, and due to the acknowledged fact that eLTE-NR tight interworking will be based on a solution that relies on dual connectivity, it should be considered to add procedures to switch some PDU Session from a Master RAN node to a Secondary RAN node. Such procedures have in the past been named “Modification Indication” and would be beneficial over the NG too.
For the reasons above the following procedures should be considered to support the PDU Session Management Messages function
· 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.
Proposal: It is proposed to agree to the support of the procedures in Section 2 and to include them in TR38.801
Conclusions
In this paper an analysis of the procedures needed over the NG interface has been made. The analysis is based on the list of functions that has been agreed to be supported over the NG interface. 
The following is proposed:

Proposal: It is proposed to agree to the support of the procedures in Section 2 and to include them in TR38.801
A TP that adds such procedures to TR38.801 is provided below.
Text Proposal
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NG-C interface supports following functions:
-	Interface management: procedures to manage the NG-C interface; 
-	UE context management	: procedures to manage the UE context between the RAN and CN;
-	UE mobility management: procedures to manage the UE mobility for connected mode between the RAN and CN; 
-	Transport of NAS messages: procedures to transfer NAS messages between the CN and UE;
-	Paging: procedures to enable the CN to generate Paging messages sent to the RAN and to allow the RAN to page the UE in RRC_IDLE state;
-	PDU Session Management (FFS): procedures to establish, manage and remove PDU sessions that are made of data flows carrying UP traffic.  
6.3.2.4	NG Interface Procedures
To support the functions listed in Section 6.3.2.4 the NG interface should support the following procedures. The procedures are classified in different categories.
Interface management procedures:
· NG Setup: To establish an NG interface between the New RAN and NGCN nodes
· Configuration Updates from New RAN and NGCN nodes: To update configuration of the interface from the RAN or CN
· NG Reset: To reset the NG interface 
UE Context Management Procedures:
· Initial Context Setup: To establish the initial UE context both in New RAN and in NGCN 
· 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
UE Mobility Management Procedures:
· Handover Preparation: Needed to prepare resource allocation from the source RAN to the NGCN 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 NGCN
· Handover Cancel: Needed to cancel an ongoing handover preparation or an already prepared handover
Transport of NAS Messages Procedures:
· 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
Paging Procedures:
· Paging: To provide a paging instruction from the CN to the RAN
PDU Session Management Procedures (FFS):
· 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.
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