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---------------------------------------- Start of text proposal (1) ----------------------------------------------
7.2.4
NG Interface Procedures
To support the functions listed in Section 7.2.3 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 NGC nodes
-
Configuration Updates from New RAN and NGC nodes: To update configuration of the interface from the New RAN or NGC 
-
NG Reset: To reset the NG interface
-
Error Indication: To report detected errors in one incoming message
UE Context Management Procedures:

-
Initial Context Setup: To establish the initial UE context both in New RAN and in NGC
-
UE Context Release: To remove UE context information
-
UE Context Modification: To modify an already established UE context 
UE Mobility Management Procedures:

-
Handover Preparation: Needed to prepare resource allocation from the source RAN to the NGC for a UE handing over 
-
Handover Resource Allocation: Needed to perform admission control and reserve resources at the target RAN for a UE handing over
-
Path Switch Request: Needed to request the switch of a UP connection to UP GW at the NGC 
NOTE:
the Path Switch over NG-C procedure is taken as baseline. Other Path Switch procedures may be considered during normative work, if justified.
-
Handover Cancel: Needed to cancel an ongoing handover preparation or an already prepared handover
-
Handover Notification: Needed to indicate to the NGC that handover has been successfully completed 
Transport of NAS Messages Procedures:
-
Initial UE Message: To transport the first NAS PDU when no UE signaling connection is established from the UE to the NGC 
NOTE:
It should be discussed in normative phase whether the merge of Initial UE Message and UL NAS Transport is possible or not.
-
DL NAS Transport: To transport NAS PDUs in DL
-
UL NAS Transport: To transport NAS PDUs in UL
-
Non Delivery NAS Indication: To indicate that the New 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 
NOTE: The need of this procedure will be assessed during normative phase. 
Paging Procedures:
-
Paging: To provide a paging instruction from the NGC to the New RAN
PDU Session Management Procedures:
-
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 flow(s) configured within the session
-
PDU Session Modify: Needed to modify a previously configured PDU session, related QoS flows and respective New RAN resources

-
PDU Session Release: Needed to release a previously configured PDU Session and related New RAN resources

-
PDU Session Modification Indication: Needed to switch a data path from one termination point at the New RAN to a different termination point. 
Configuration Transfer Procedures:
-
RAN Configuration Transfer: to request and/or transfer New RAN configuration information via the NGC.
-
NGC Configuration Transfer: to request and/or transfer New RAN configuration information to the New RAN.
In order to support IMS multimedia services, including emergency calls, according to SA2 requirements, it may be necessary to introduce additional procedures for UE radio capability handling.
7.2.4.1
NG Interface Procedures Descriptions

This section describes NG procedures. The NG interface can terminate in an eLTE eNB or in a gNB. Therefore, NG procedures apply to both an eLTE eNB and a gNB.

7.2.4.1.1
Interface Management Procedures
NG Setup Procedure
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Figure 7.2.4.1.1-1: Example of NG Setup procedure

This procedure is used to setup the NG interface. The procedure enables exchange of configuration parameters between the New RAN and the NGC. 
NG Reset Procedure
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Figure 7.2.4.1.1-2: Example of NG Reset procedure initiated from NGC
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Figure 7.2.4.1.1-3: Example of NG Reset procedure initiated from gNB
This procedure is used to initialize or re-initialize the peer entity or part of the peer entity in the event of a failure in the NGC or vice versa. It can be initiated by either NGC or New RAN. 

Error Indication Procedure
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Figure 7.2.4.1.1-4: Example of Error Indication procedure initiated from NGC
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Figure 7.2.4.1.1-5: Example of Error Indication procedure initiated from gNB
The Error Indication procedure is initiated by a node in order to report detected errors in one incoming message over NG interface, provided they cannot be reported by an appropriate failure message. It can be initiated by either NGC or New RAN.
7.2.4.1.2
UE Context Management Procedures
Initial Context Setup
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Figure 7.2.4.1.2-1: Example of Initial Context Setup procedure

This procedure is used to establish a context at the New RAN and to establish PDU Sessions between the New RAN and the NGC for a given UE. In this procedure, UE context related information held in the NGC are signalled to the New RAN. When needed, the NGC signals to the RAN information concerning the PDU Sessions for which resources need to be allocated by the serving New RAN node.

UE Context Release
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Figure 7.2.4.1.2-2: Example of UE Context Release Request procedure
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Figure 7.2.4.1.2-3: Example of UE Context Release procedure

This procedure consists of two sequences of messages: one initiated by the New RAN and requesting the NGC to initiate a UE context release; the other initiated directly by the NGC.

This procedure is used to remove an already established UE context and the PDU Sessions associated to it, if any, at any time.
7.2.4.1.3
Transport of NAS Messages Procedures
UL NAS Transport and DL NAS Transport
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Figure 7.2.4.1.3-1: Example of Uplink NAS Transport procedure

[image: image10.wmf] 

DOWNLINK NAS TRANSPORT

 

g

NB

 

NGC

 


Figure 7.2.4.1.3-2: Example of Downlink NAS Transport procedure
These two procedures are needed in order to allow an immediate and independent transmission of NAS PDUs between New RAN and NGC.
7.2.4.1.4
UE Mobility Management Procedures
Handover Preparation
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Figure 7.2.4.1.4-1: Example of Handover Preparation procedure
This procedure enables initiation of a handover involving the NGC. In this procedure the source RAN signals to the NGC the intention to handover a UE to a given target New RAN. The source RAN produces and signals information that should be passed transparently to the target New RAN.

In return, the source RAN receives from the NGC information about the resources that can be handed over and those cannot be handed over to the target RAN and that should be released. Also, the source RAN receives information that was sent by the target RAN transparently to the NGC.
Handover Resource Allocation
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Figure 7.2.4.1.4-2: Example of Handover Preparation procedure
This procedure is mainly needed to communicate to the target New RAN on resources to be allocated as part of the handover. The target New RAN needs the information to run admission control and to decide whether resources can be allocated. The other fundamental role of this procedure is to create a UE context at the target RAN for the UE that is handed over. Therefore, the NGC should signal to the target RAN information that are relevant to establish a UE context. 

In return, the target New RAN signals to the NGC information about the resources that were admitted and those that failed to be admitted. Additionally, the target RAN signals to the NGC information that should be transparently conveyed to the source New RAN.
Path Switch Request
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Figure 7.2.4.1.4-3: Example of Path Switch Request procedure
The purpose of the Path Switch Request procedure is to request the switch of a downlink GTP tunnel towards a new GTP tunnel endpoint.
Handover Cancellation
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Figure 7.2.4.1.4-4: Example of Handover Cancel
The purpose of the Handover Cancel procedure is to enable a source New RAN node to cancel an ongoing handover preparation or an already prepared handover. 

Handover Notification
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Figure 7.2.4.1.4-5: Example of Handover Notification procedure
The purpose of the Handover Notify procedure is to enable a target New RAN node to notify NGC about the successfully completed handover. 
7.2.4.2
Potential NG Enhancements
Paging

When the NGC is to page a full tracking area (or set of tracking areas), it may send the paging message via IP multicast. One way to support the IP multicast may be:
-
each tracking area is configured with an IP multicast address
-
all the gNBs of the tracking area join the IP multicast group.
-
the paging to the tracking area is sent by NGC to the gNBs by IP multicast using UDP protocol.
---------------------------------------- End of text proposal (1) -----------------------------------------------
