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1 Introduction

An initial list of NG interface procedures was captured in the TR38.801 [1] with many FFSs. This contribution discussed the basic procedures from the systematic point of view. 
2 Discussion
The following functions of NG interface were agreed:

NG-C interface supports following functions:

-
Interface management: The functionality to manage the NG-C interface; 

-
UE context management
: The functionality to manage the UE context between the RAN and CN;

NOTE 1:
The UE context information may include roaming and access restriction and security information.
NOTE 2:
The UE context information may include the information related with network slicing.
-
UE mobility management: The functionality 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: The functionality 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: The functionality to establish, manage and remove PDU sessions that are made of data flows carrying UP traffic.  

-
Congestion and overload control (FFS): this function supports request to gNB on congestion and overload control in order to help preventing mobility management and session management signalling requests from UEs.
Among the functions, UE Context management, PDU Session Management and transfer of NAS messages are interrelated and should be considered together in procedure design. The following procedures were captured in the TR to support the three functions.

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)
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)
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)
The scenarios that require PDU session setup, UE connection/ context setup and NAS transfer are summarized as in Table 1.
Table 1: Scenarios and functions needed over NG 

for PDU session setup, UE connection/context setup and NAS transfer
	Scenarios
	Functions needed over NG trigged by gNB
	Functions needed over NG triggered by NGC

	1) Attach without PDU Session
	Transfer of the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;
Transfer DL NAS message

	2) Attach with PDU Session/

Idle to active with PDU session
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;
Setup PDU Session;
Transfer DL NAS message

	3) Idle to active without PDU session e.g. NAS transfer/
Idle mode UE mobility update without data transmission
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;
Transfer DL NAS message

	4) PDU Session setup for active mode UE
	Transfer NAS message for active mode UE.
	Setup PDU Session
Transfer DL NAS message

	5) Idle mode UE mobility update with PDU session 
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Setup PDU Session
Transfer DL NAS message


To support the scenarios and functions in Table 1, there are different options to define NG procedures triggered by NGC. Pls note that UE Connection Setup is used here instead of UE Context setup. Because from interface point of view, it is more appropriate to say UE signalling connection setup. UE Context management is more like node behaviour. From another aspect, SA2 is trying to use different terminologies from LTE in order to differentiate them e.g using PDU session instead of PDN connection, using UPGW instead of SGW/PGW. It will be beneficial if in the future we need to differentiate them and use them in the same context.
Option D-1:  If PDU session needs to be setup, PDU Session Setup procedure is used. If UE signalling connection and UE context needs to be setup without PDU session, UE Connection Setup procedure is used.
· PDU Session Setup, used in 2), 4) and 5)

· Information on PDU session

· UE AP ID, UE context information

· UE Connection Setup, used in 1) and 3)  —> No PDU session information in the procedure
· UE AP ID, UE context information

Option D-2: For the first message to trigger or confirm the UE connection/context setup, UE Connection setup procedure is used. For PDU session setup in active mode, PDU Session Setup procedure is used.
· UE Connection Setup, used in 1), 2), 3), and 5)

· Information on PDU session

· UE AP ID, UE context information

· PDU Session Setup, used in 4)              —>  No initial UE Context information in the procedure
· Information on PDU session

From above analysis, it could be seen that UE Connection Setup and PDU Session Setup procedures are necessary. There are different alternatives regarding which scenarios the procedure will be used and the detail content in the messages for the procedures.

Observation 1: UE Connection Setup and PDU Session Setup procedures are necessary. 
To support the above scenarios and functions, there are the following options to define NG procedures triggered by gNB. With the same spirit of UE Connection Setup, the procedure name for NAS transfer is also changed.
Option U-1: one procedure for transfer UL NAS message without differentiating whether it is the first UE dedicated message or not.

· UL Direct Transfer, which is used to transmit the uplink NG1 message. The procedure can be used for triggering UE signalling connection setup if no UE logical NG connection exists.

Option U-2: two procedures by differentiating whether it is the first UE dedicated message.

· Initial UE Information Transfer, which is used to transmit the first uplink NAS message and trigger UE signalling connection setup.

· UL Direct Transfer, which is used to transmit subsequent uplink NG1 message.
Both options work. Whether one procedure or two procedures are better is depending on how much differences between initial UE information transfer and subsequent NG1 message transfer. One difference we can observe is that the first message will trigger UE logical signalling connection setup over NG interface. But this is not enough to justify separate procedures. If we compare the mandatory IEs in Initial UE Message message and UL NAS Transport message, there are only two additional IEs in Initial UE Message e.g. MME UE S1AP ID and RRC Establishment Cause. It is quite similar. For NG interface, we can evaluate based on the real differences and decide whether one procedure is enough or two procedures are better. In both options, UL Direct Transfer procedure is necessary
Observation 2: UL Direct Transfer procedure is necessary. Whether a separate procedure for transfer the initial UE information could be evaluated based the detail design of NextGen system.
Based on above analysis, table 2 summarized the alternatives to design NG procedures that require PDU session setup, UE connection setup and NAS transfer.
Table 2: NG procedures for PDU session setup, UE connection setup and NAS transfer
	Scenarios
	Functions needed over NG trigged by gNB
	Functions needed over NG triggered by NGC
	NG procedures

Option 1
	NG procedures 

Option 2

	1) Attach without PDU Session
	Transfer of the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]
UE Connection Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup

	2) Attach with PDU Session/

Idle to active with PDU session
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Setup PDU Session;
Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

PDU Session Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup

	3) Idle to active without PDU session e.g. NAS transfer/

Idle mode UE mobility update without data transmission
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup

	4) PDU Session setup for active mode UE
	Transfer NAS message for active mode UE.
	Setup PDU Session
Transfer DL NAS message
	UL Direct Transfer
PDU Session Setup
	UL Direct Transfer

PDU Session Setup

	5) Idle mode UE mobility update with PDU session 
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Setup PDU Session
Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

PDU Session Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup


Proposal 1: It is proposed to remove the FFS for UL NAS Transfer procedure and Initial Context Setup procedure and rename the procedures.
Proposal 2: It is proposed to capture Table 2 in the TR as the basis for further discussion and evaluation.
The scenarios that require PDU session release, UE Connection release and NAS transfer are summarized as in Table 3.

Table 3: Scenarios and functions needed over NG 

for PDU session release, UE Connection release and NAS transfer
	Scenarios
	Functions needed over NG trigged by gNB
	Functions needed over NG triggered by NGC

	1) UE initiated Detach 
	Transfer the first UE dedicated message to the NGC for idle mode UE or Transfer NAS message for active mode UE
	Transfer DL NAS message
Release the UE Connection

	2) NGC triggered detach
	Transfer NAS message for active mode UE
	Transfer DL NAS message
UE connect release (only after receives the UL Detach Accept message). So two messages are needed for the two functions no matter whether it is the same procedure or not.

	3) Active to idle transition 
	
	Release the UE Connection

	4) PDU Session release for active mode UE
	Transfer NAS message for active mode UE
	Release PDU Session 

Transfer DL NAS message 


In UL, UL Direct Transfer procedure is necessary for scenario 2) and 4). For scenario 1), UL Direct Transfer is needed for active mode UE. For idle mode UE, whether UL Direct Transfer message is used is depending on if a separate procedure for Initial UE Information transfer will be defined. This confirms observation 1.
In DL, the following procedures are necessary: 

· a procedure to release the UE connection (scenario 3 and the second step of scenario 2), all the UE information in the  gNB e.g. UE context, PDU Session are released.

· a procedure to release PDU session and transmit the NAS message (scenario 4).
· a procedure for transfer DL NAS message e.g. detach request from NGC (the first step in scenario 2).

· For scenario 1), one procedure i.e. UE Connection Release including NAS PDU could be used to achieve the function. Alternatively two procedures i.e. DL Direct Transfer and UE Connection Release could be used to transfer NAS Detach Accept and release UE NG signalling connection separately.

Therefore, UE Connection Release, PDU Session Release and DL Direct Transfer procedures are necessary.

Observation 3: DL Direct Transfer procedure, UE Connection Release procedure and PDU Session Release procedure are necessary.
Table 4 summarized the alternatives to design NG procedures that require PDU session release, UE connection release and NAS transfer.
Table 4: NG procedures for PDU session release, UE connection release and NAS transfer
	Scenarios
	Functions needed over NG trigged by gNB
	Functions needed over NG triggered by NGC
	NG procedures

	1) UE initiated Detach 
	Transfer the first UE dedicated message to the NGC for idle mode UE or Transfer NAS message for active mode UE
	Transfer DL NAS message
UE Connection release
	DL Direct Transfer [FFS]

UE Connection Release

	2) NGC triggered detach
	Transfer NAS message for active mode UE
	Transfer DL NAS message
UE connect release (only after receives the UL Detach Accept message). So two messages are needed for the two functions no matter whether it is the same procedure or not.
	DL Direct Transfer ;

UE Connection Release

	3) Active to idle transition 
	
	UE connect release
	UE Connection Release

	4) PDU Session release for active mode UE
	Transfer NAS message for active mode UE
	Release PDU Session 

Transfer DL NAS message 
	PDU Session Release


Proposal 3: It is proposed to remove the FFS for DL NAS Transfer procedure and UE Context Release procedure and rename the procedures.
Proposal 4: It is proposed to capture Table 4 in the TR as the basis for further discussion and evaluation.
UE Context Modification procedure in LTE is used to modify e.g. the security key, SPID, UE AMBR etc. Whether the scenario is still needed in NextGen system needs SA2/SA3 confirmation. Those details are not concluded in SA2/SA3 at this stage. Therefore the necessity of UE Context Modification procedure needs to wait SA2/SA3 progress.
PDU Session modification is discussed by SA2. But what information can be modified is not clear yet. The necessity of PDU Session modification procedure needs to wait further SA2 progress.
Observation 4: The necessity of UE Context Modification procedure and PDU Session modification needs to wait SA2 progress.
3 Conclusion

This contribution discussed the NG interface procedures based on the scenarios in reality from systematic point of view. Based on the analysis, we have the following observations and proposals. It is proposed to agree the proposals the correspondingly TP in annex.
Observation 1: UE Connection Setup and PDU Session Setup procedures are necessary. 
Observation 2: UL Direct Transfer procedure is necessary. Whether an additional procedure for transfer the initial UE information could be evaluated based the detail design of NextGen system.
Proposal 1: It is proposed to remove the FFS for UL NAS Transfer procedure and Initial Context Setup procedure and rename the procedure.
Proposal 2: It is proposed to capture Table 2 in the TR as the basis for further discussion and evaluation.
Observation 3: DL Direct Transfer procedure, UE Connection Release procedure and PDU Session Release procedure are necessary.
Proposal 3: It is proposed to remove the FFS for DL NAS Transfer procedure and UE Context Release procedure and rename the procedures.
Proposal 4: It is proposed to capture Table 4 in the TR as the basis for further discussion and evaluation.
Observation 4: The necessity of UE Context Modification procedure and PDU Session modification needs to wait SA2 progress.

Annex:

Text Proposal

7.2.4
NG Interface Procedures
Table 7.2.4-1 summarized the alternatives to design NG procedures that require PDU session setup, UE connection setup and NAS transfer.
Table 7.2.4-1: NG procedures for PDU session setup, UE connection setup and NAS transfer

	Scenarios
	Functions needed over NG trigged by gNB
	Functions needed over NG triggered by NGC
	NG procedures

Option 1
	NG procedures 

Option 2

	1) Attach without PDU Session
	Transfer of the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup

	2) Attach with PDU Session/

Idle to active with PDU session
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Setup PDU Session;
Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

PDU Session Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup

	3) Idle to active without PDU session e.g. NAS transfer/

Idle mode UE mobility update without data transmission
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup

	4) PDU Session setup for active mode UE
	Transfer NAS message for active mode UE.
	Setup PDU Session
Transfer DL NAS message
	UL Direct Transfer

PDU Session Setup
	UL Direct Transfer

PDU Session Setup

	5) Idle mode UE mobility update with PDU session 
	Transfer the first UE dedicated message to the NGC.
	Setup the UE connection over NG interface and the UE context in the gNB;

Setup PDU Session
Transfer DL NAS message
	Initial UE Information Transfer or UL Direct Transfer [FFS]

PDU Session Setup
	Initial UE Information Transfer or UL Direct Transfer [FFS]

UE Connection Setup


Table 7.2.4-2 summarized the alternatives to design NG procedures that require PDU session release, UE connection release and NAS transfer.
Table 7.2.4-2: NG procedures for PDU session release, UE connection release and NAS transfer
	Scenarios
	Functions needed over NG trigged by gNB
	Functions needed over NG triggered by NGC
	NG procedures

	1) UE initiated Detach 
	Transfer the first UE dedicated message to the NGC for idle mode UE or Transfer NAS message for active mode UE
	Transfer DL NAS message
UE Connection release
	DL Direct Transfer [FFS]

UE Connection Release

	2) NGC triggered detach
	Transfer NAS message for active mode UE
	Transfer DL NAS message
UE connect release (only after receives the UL Detach Accept message). So two messages are needed for the two functions no matter whether it is the same procedure or not.
	DL Direct Transfer ;

UE Connection Release

	3) Active to idle transition 
	
	UE connect release
	UE Connection Release

	4) PDU Session release for active mode UE
	Transfer NAS message for active mode UE
	Release PDU Session 

Transfer DL NAS message 
	PDU Session Release


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 Connection Management Procedures:
-
UE Connection Setup: To establish the UE signalling connection and initial UE context both in New RAN and in NGC 
-
UE Connection Release: To release the UE signalling connection and remove UE context information
-
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 Direct Transfer: To transport NAS PDUs in DL
-
UL Direct Transfer: To transport NAS PDUs in UL
-
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)
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