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Abstract of the contribution: this paper proposes the Sx session management procedures into CUPS TS 23.214 based on the TR conclusion.
Introduction
In this paper, the Sx session management procedures are further enhanced with detailed call flows and parameters based on the TR conclusion.
Proposal

It is proposed to add the following texts into TS 23.214.

Start of Change
6.2
Sx Session Management Procedures

Sx session management procedures are used to control the functionality of the UP function, which involve SGW, PGW or TDF. The CP function can create, update and remove the Sx session context (i.e. the parameters related to a PDN connection, IP-CAN session or TDF session) in the UP function.

The following Sx session management procedures exist: Sx session establishment procedure, Sx session modification procedure and Sx session termination procedure. All of them are initiated by the CP function.

Editor’s note: Additional procedures (or types of interaction) may be required and will be added when identified.
6.2.1
Sx Session Establishment Procedure

The Sx session establishment procedure is used to create the initial Sx session context for a PDN connection, IP-CAN session or TDF session at the UP function.

During PDN connection or TDF session establishment, the Sx session establishment procedure is executed between SGW-C and SGW-U, PGW-C and PGW-U as well as TDF-C and TDF-U. 
During SGW-U relocation, the Sx session establishment procedure is executed between SGW-C and the target SGW-U. The Sx session context comprises the parameters for the default as well as every dedicated bearer of the PDN connection.
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Figure 6.2.1-1 Sx session establishment procedure

1.
CP function receives the trigger to establish a new PDN connection or TDF session from a peer CP function, an MME or a PCRF.
2.
The CP function sends an Sx session establishment request message to the UP function that contains the structured control information which defines how the UP function needs to behave.
3.
The UP function responds with an Sx session establishment response message containing any information that the UP function has to provide to the CP function in response to the control information received.
4.
The CP function interacts with the network entity which triggered this procedure (e.g. a peer CP function, an MME or a PCRF).
6.2.2
Sx Session Modification Procedure

The Sx session modification procedure is used to update the Sx session context of an existing PDN connection, IP-CAN session or TDF session at the UP function.

The Sx session modification procedure is executed between SGW-C and SGW-U whenever PDN connection related parameters have to be modified, as well as between PGW-C and PGW-U whenever PDN connection or IP-CAN session related parameters have to be modified. 

The Sx session modification procedure is also executed between TDF-C and TDF-U whenever TDF session related parameters have to be modified.
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Figure 6.2.2-1 Sx session modification procedure

1.
CP function receives the trigger to modify the existing PDN connection or TDF session from a peer CP function, an MME or a PCRF.

2.
The CP function sends an Sx session modification request message to the UP function that contains the update for the structured control information which defines how the UP function needs to behave.

3.
The UP function identifies the Sx session context to be modified by the PDN session ID. Then, the UP function updates the parameters of this Sx session context according to the list of parameters sent by the CP function. The UP function responds with an Sx session modification response message containing any information that the UP function has to provide to the CP function in response to the control information received.
4.
The CP function interacts with the network entity which triggered this procedure (e.g. a peer CP function, an MME or a PCRF).
6.2.3
Sx Session Termination Procedure

The Sx session termination procedure is used to remove the Sx session context of an existing PDN connection, IP-CAN session or TDF session at the UP function.
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Figure 6.2.3-1 Sx session termination procedure

1.
CP function receives the trigger to terminate the existing PDN connection or TDF session from a peer CP function, an MME or a PCRF.
2.
The CP function sends an Sx session termination request message to the UP function. 

3.
The UP function identifies the Sx session context to be terminated by the PDN session ID and removes the whole session context. The UP function responds with an Sx session termination response message containing any information that the UP function has to provide to the CP function.
4.
The CP function interacts with the network entity which triggered this procedure (e.g. a peer CP function, an MME or a PCRF).
6.2.4
Updates to procedures in other specifications
6.2.4.X
During procedures with PDN connection establishment
This clause defines interactions between the CP and UP function during the following procedures:

-
E-UTRAN initial attach (3GPP TS 23.401 [x] clause 5.3.2.1)

-
UE requested PDN connectivity (3GPP TS 23.401 [x] clause 5.10.2)

During the above procedures following is the nature of interactions between the CP and UP function:

-
The new SGW-C selects a new SGW-U and creates Sxa session

-
The new PGW-C selects a new PGW-U and creates Sxb session
-
The old SGW-C releases the existing Sxa session from the old SGW-U
-
The old PGW-C releases the existing Sxa session from the old PGW-U

-
The SGW-C modifies the SGW-U to update with the F-TEID of the eNodeB 
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 Figure 6.2.4.X-1: Interaction between CP and UP with PDN connection establishment
1.
Procedure as listed in this step is initiated as specified in the relevant clauses of this specification. The relevant steps of the procedure as specified in the figure above are executed.

2a.
The SGW-C may send an Sx Session Termination Request to the SGW-U to release the Sx session.

2b.
The SGW-U sends an Sx Session Termination Response to the SGW-C confirming the release of the Sx session.
3a.
The PGW-C may send an Sx Session Termination Request to the PGW-U to release the Sx session.

3b.
The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.

4.
The relevant steps of the procedure as specified in the figure above are executed.

5a.
The SGW-C may send an Sx Session Termination Request to the SGW-U to release the Sx session.

5b.
The SGW-U sends an Sx Session Termination Response to the SGW-C confirming the release of the Sx session.

6a.
The PGW-C may send an Sx Session Termination Request to the PGW-U to release the Sx session.

6b.
The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.

7.
The relevant steps of the procedure as specified in the figure above are executed.

8a.
The SGW-C shall select new SGW-U as specified in clause 5.x. If the network is configured to perform F-TEIDu allocation in the CP function then SGW-C allocates F-TEIDu for each and every bearer. Then the SGW-C sends an Sx Session Establishment Request to the selected SGW-U for creating Sxa session for the UE. The SGW-C shall include PDN Session Correlation ID and Bearer Info. Additionally, F-TEIDu for each and every bearer shall be included if the SGW-C has allocated the same. The Usage Monitoring Rules may also be included in case of home-routed roaming scenario and if the inter-operator charging is required.
8b.
If the network is configured to perform F-TEIDu allocation in the UP function, the SGW-U allocates F-TEIDu for each and every bearer received within the Bearer Info. The SGW-U sends an Sx Session Establishment Response to the SGW-C confirming the successful creation of the Sxa session. It shall include the F-TEIDu for each and every bearer if it has allocated the same.

9.
The relevant steps of the procedure as specified in the figure above are executed.
10a.
The PGW-C shall select new PGW-U as specified in clause 5.x. If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for each and every bearer. Then the PGW-C sends an Sx Session Establishment Request to the selected PGW-U for creating Sxb session for the UE. The PGW-C shall include PDN Session Correlation ID and Bearer Info. Additionally, F-TEIDu for each and every bearer shall be included if the PGW-C has allocated the same. The Traffic Handling Rules shall also be included.

10b.
If the network is configured to perform F-TEIDu allocation in the UP function, the PGW-U allocates F-TEIDu for each and every bearer received within the Bearer Info. The PGW-U sends an Sx Session Establishment Response to the PGW-C confirming the successful creation of the Sxb session. It shall include the F-TEIDu for each and every bearer if it has allocated the same.

11.
The relevant steps of the procedure as specified in the figure above are executed.

12a.
The SGW-C sends Session Modification Request to the SGW-U. The SGW-C shall include the F-TEIDu of the PGW-U.

12b.
The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the success of the Sxa session modification.
13.
The relevant steps of the procedure as specified in the figure above are executed.
14a.
The SGW-C sends an Sx Session Modification Request to the SGW-U. The SGW-C shall include the F-TEIDu of the eNodeB.

14b.
The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the success of the Sxa session modification.

15.
The relevant steps of the procedure as specified in the figure above are executed.
16a.
If the Handover Indication is included in step 15, the PGW-C updates the old PGW-U session corresponding to the non-3GPP access by sending "Sx session modification request" message to the PGW-U (session ID) and instructs the PGW-U to start routing the downlink packets to the SGW/SGW-U.

16b.
The PGW-U sends “Sx session modification response” message to the PGW-C.
17.
The relevant steps of the procedure as specified in the figure above are executed.
End of Change
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