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1
Introduction
During the last RAN3 meeting an agreement to include a list of procedures to be supported over the NG interface was taken. The list constitutes a basic set of signalling processes to ensure that essential functions can be supported between RAN and NGCN. 

However, the agreement that was reached was to mark many of the proposed procedures as FFS. The text captured in TR38801 is reported below:
7.2.4
NG Interface Procedures
To support the functions listed in Section 6.3.2.3 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 (FFS)
-
Configuration Updates from New RAN and NGC nodes: To update configuration of the interface from the New RAN or NGC (FFS)
-
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 (FFS)
-
UE Context Release: To remove UE context information (FFS)
-
UE Context Modification: To modify an already established UE context (FFS)
UE Mobility Management Procedures:

-
Handover Preparation: Needed to prepare resource allocation from the source RAN to the NGC for a UE handing over (FFS)
-
Handover Resource Allocation: Needed to reserve resources at the target RAN for a UE handing over (FFS)
-
Path Switch Request: Needed to request the switch of a UP connection to a different UP GW at the NGC (FFS)
-
Handover Cancel: Needed to cancel an ongoing handover preparation or an already prepared handover (FFS)
-
Handover Notification: Needed to indicate to the NGC that handover has been successfully completed (FFS)
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 NGC (FFS)
-
DL NAS Transport: To transport NAS PDUs in DL (FFS)
-
UL NAS Transport: To transport NAS PDUs in UL (FFS)
-
Non Delivery NAS Indication: To indicate that the RAN node did not deliver a NAS PDU to the UE (FFS)
-
NAS Rerouting: In order to route a NAS request to a different CN node (FFS)
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 (FFS)
-
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. (FFS)
In this paper some of the procedures listed above are discussed and clarifications are provided with the intention of removing those FFSs.
2
Discussion

In this section the procedures added for the NG interface and listed in Section 1 are analysed.
NG Setup Procedure:
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Figure 1: example of NG Setup Procedure

This procedure is used to setup the NG interface. The procedure enables exchange of essential configuration parameters between the RAN and the NGCN. For example, information such as supported PLMNs and tracking areas or information to enable load balancing during NGCN nodes selection at RAN could be exchanged.
This procedure is believed to be essential given that new RAN nodes and NGCN nodes may become available at different points in time and given that a modular way to setup an interface between these entities is beneficial.
Initial Context Setup
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Figure 2: Example of Initial Context Setup procedure
This procedure is used to establish a context at the RAN for a given UE. In this procedure UE context related information held be the NGCN are signalled to the RAN. Additionally, the NGCN and the RAN exchange information for the setup of resources for PDU Sessions activated for the UE. Typically, this procedure is associated with an admission control process that determines whether the requested PDU Sessions can be established by the RAN or need to be failed. 
This procedure is believed to be essential in order to achieve a modular design of how to setup a context at the RAN for the UE and how to establish at the RAN PDU Sessions as soon as the UE context is created.
UE Context Modification
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Figure 3: Example of UE Context Modification procedure
This procedure is needed to allow an independent (i.e. modular) process that modifies information relative to the UE context. This mainly regards modification of subscriber’s information held by the NGCN and that need to be communicated to the RAN. For example, one of such information could be mobility restrictions.
UE Context Release 
Features like Inactive State will imply that potentially a large number of UE contexts need to be established and maintained at the RAN. IT is therefore very important that a procedure to remove an already established context can be designed in a modular way, so that the RAN or the NGCN can decide at any time to remove an existing context.

For this reason, the UE Context Release function has two procedures, one initiated by the RAN and requesting the NGCN to initiate a UE context release, the other initiated directly by the NGCN. 
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Figure 4: Example of UE Context Release Request procedure
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Figure 5: Example of UE Context Release procedure
UE Mobility Management Procedures
Handover Preparation
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Figure 6: Example of Handover Preparation procedure
The Handover Preparation procedure is a fundamental procedure that enables initiation of a handover involving the NGCN. In this procedure the source RAN signals to the NGCN the intention to handover a UE to a given target RAN. The source RAN produces and signals information that should be passed transparently to the target RAN.

In return, the source RAN receives by the NGCN information such as PDU Sessions that cannot be handed over to the target RAN and that should be released. Also, the source RAN receives information that were sent by the target RAN transparently to the NGCN.
Handover Resource Allocation
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Figure 7: Example of Handover Resource Allocation procedure
This procedure is mainly needed to communicate to the target RAN which PDU Sessions should be established as part of the handover. The target RAN needs this information to run access control and to decide whether resources can be allocated to the PDU Sessions that are requested to be handed over. 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 NGCN should signal to the target RAN information that are relevant to establish a UE context. 
In return, the target RAN signals to the NGCN information about the PDU Sessions that were admitted and those that failed to be admitted. Additionally, the target RAN signals to the NGCN information that should be transparently conveyed to the source RAN.
Path Switch 
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Figure 8: Example of Path Switch procedure
The latest SA2 interim agreements in TR23.799 capture the following text:

Impacts of MM events:

a.
At the transition from IDLE to CONNECTED: the SMF interacts with RAN via the MMF for setting up of radio and NG3 resources for the PDU session.

b.
During a Hand-Over: the SMF interacts with MMF at least to receive from the RAN the NG3 DL information.

With the above it is understood that at handover, which could happen via the Xn interface, the RAN and CN will need to exchange signalling over the control interfaces (signalling between MMF and RAN) to at least allow the RAN to communicate to NGCN DL information. 
Moreover, as per handover signalling procedures, the RAN and CN can exchange information about the PDU Sessions that were admitted and those that have failed to be admitted at target RAN and that should instead be removed.

This procedure also allows the CN to provide to the target RAN updated information relative to the UE context.
Transport of NAS Messages

Initial UE Message
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Figure 9: Example of Initial UE Message procedure
The Initial UE Message is a procedure needed to initiate signalling for a UE between RAN and CN in case a UE context has not been established at the RAN. The Procedure is defined separately from any other procedures because the RAN needs, at this first instance of UE-associated signalling, to signal specific information to the NGCN such as tracking area or cell identifiers from which the UE is accessing. The procedure has the fundamental role of forwarding to the NGCN the first NAS PDU generated by the UE before a context is established at the RAN. 
UL NAS Transport and DL NAS Transport
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Figure 10: Example of Uplink NAS Transport procedure
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Figure 11: Example of Downlink NAS Transport procedure

These two procedures are needed in order to allow an independent transmission of NAS PDUs between RAN and CN, where independent means decoupled from other procedures. It is important that NAS PDUs are forwarded to the NGCN or to the UE immediately, without the need for other procedures to be triggered. For this reason, it is beneficial to have such procedures in place.
3
Conclusion
In this paper a list of basic procedures descriptions was provided with the purpose of allowing progress in RAN3 about the procedures that should be agreed as part of the NG interface. 

It should be noted that only procedures believed to be essential are tackled. 

Proposal: It is proposed to agree to the description of procedures in Section 2 and to remove the FFSs for those procedures in TR38.801

A TP capturing the proposed changes is available in R3-162979
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