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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 during those procedures of 3GPP TS 23.401 [2], 3GPP TS 23.203 [3] or 3GPP TS 23.402 [xx] 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. The Sx session context comprises the parameters for the default bearer of the PDN connection for the SGW-U, the parameters for the default bearer of the PDN connection and the IP-CAN session related parameters for the PGW-U, as well as TDF session related parameters for the 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).
The Sx session establishment procedure shall be embedded into existing procedures in 3GPP TS 23.401 [2] as following:
	Existing procedure
	Step after which this Sx procedure takes place
	Involved entities
	Parameters included in the request message
	Parameters included in the response message

	Attach (5.3.2)


	Step 12
	SGW-C, SGW-U 
	PDN Session ID, 

Bearer ID, 

Flow rule ID, Detection information (access*+core*), Precedence

*contains Local F-TEID access+core side (if allocated by the SGW-C) or dummy F-TEID
	Local F-TEID access+core side (if dummy F-TEIDs were received and F-TEIDs allocated by the SGW-U)

	
	Step 14
	PGW-C, PGW-U
	PDN Session ID, Session MBR, PDN session correlation ID, Measurement key for session level monitoring, 

Measurement key (for session level monitoring), Measurement threshold, Periodic measurement threshold,

Bearer ID, Remote F-TEID (access side),
Flow rule ID, Detection information (access*+core), Precedence

*contains Local F-TEID access side (if allocated by the PGW-C) or dummy F-TEID
	Local F-TEID access side (if dummy F-TEID was received and F-TEID allocated by the PGW-U)


Table 6.2.1-1: Existing procedures in 3GPP TS 23.401 [2] embedding the Sx Session Establishment Procedure

Editor’s note: other procedures in TS 23.401 embedding the Sx session establishment procedure will be documented in the future.

The Sx session establishment procedure shall be embedded into existing procedures in 3GPP TS 23.203 [3] as following:

	Existing procedure
	Step after which this Sx procedure takes place
	Involved entities
	Parameters included in the request message
	Parameters included in the response message

	IP‑CAN Session Establishment (7.2)
	Step 8
	TDF-C, TDF-U
	PDN Session ID, Session MBR, Measurement key for session level monitoring,
Measurement key (for session level monitoring), Measurement threshold, Periodic measurement threshold,

Bearer ID, 
Flow rule ID, Detection information (access+core) , Precedence
	


Table 6.2.1-2: Existing procedures in 3GPP TS 23.203 [3] embedding the Sx Session Establishment Procedure

Editor’s note: other procedures in TS 23.203 and 23.402 embedding the Sx session establishment procedure will be documented in the future.

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).
The Sx session modification procedure shall be embedded into existing procedures in 3GPP TS 23.401 [2] as following:

	Existing procedure
	Step after which this Sx procedure takes place
	Involved entities
	Parameters included in the request message
	Parameters included in the response message

	Attach (5.3.2)
	Step 15
	SGW-C, SGW-U 
	PDN Session ID, 

Bearer ID, remote F-TEID (core side)
	

	
	Step 23a
	SGW-C, SGW-U 
	PDN Session ID, 

Bearer ID, remote F-TEID (access side)
	


Table 6.2.2-1: Existing procedures in 3GPP TS 23.401 [2] embedding the Sx Session Modification Procedure

Editor’s note: other procedures in TS 23.401 embedding the Sx session establishment procedure will be documented in the future.

The Sx session modification procedure shall be embedded into existing procedures in 3GPP TS 23.203 [3] as following:

	Existing procedure
	Step after which this Sx procedure takes place
	Involved entities
	Parameters included in the request message
	Parameters included in the response message

	
	
	
	
	


Table 6.2.2-2: Existing procedures in 3GPP TS 23.203 [3] embedding the Sx Session Modification Procedure

Editor’s note: other procedures in TS 23.203 and 23.402 embedding the Sx session establishment procedure will be documented in the future.

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).
The Sx session termination procedure shall be embedded into existing procedures in 3GPP TS 23.401 [2] as following:

	Existing procedure
	Step after which this Sx procedure takes place
	Involved entities
	Parameters included in the request message
	Parameters included in the response message

	Attach (5.3.2)


	Step 7, step 10
	SGW-C, SGW-U 
	PDN Session ID
	

	
	Step 7, step 10
	PGW-C, PGW-U
	PDN Session ID
	


Table 6.2.3-1: Existing procedures in 3GPP TS 23.401 [2] embedding the Sx Session Termination Procedure

Editor’s note: other procedures in TS 23.401 embedding the Sx session establishment procedure will be documented in the future.

The Sx session termination procedure shall be embedded into existing procedures in 3GPP TS 23.203 [3] as following:

	Existing procedure
	Step after which this Sx procedure takes place
	Involved entities
	Parameters included in the request message
	Parameters included in the response message

	
	
	
	
	


Table 6.2.3-2: Existing procedures in 3GPP TS 23.203 [3] embedding the Sx Session Termination Procedure

Editor’s note: other procedures in TS 23.203 and 23.402 embedding the Sx session establishment procedure will be documented in the future.
6.2.4
Example of Sx Session Management Procedure Embedding in Existing Procedures
This clause demonstrates an example of the interactions between CP and UP function involving the Sx session management procedures, using the attach procedure defined in TS 23.401, clause 5.3.2.
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Following additional steps apply when the Serving GW and PDN GW have separate CP and UP functions.

7a.
The SGW-C sends the Sx session termination request to the SGW-U to release the PDN session on the SGW-U identified by the Sx session ID.
7b.
SGW-U acknowledges the release of the corresponding PDN session(s) by sending an Sx session termination response message.
7c.
The PGW-C sends the Sx session termination request to the PGW-U to release the PDN session on the PGW-U identified by the Sx session ID.

7d.
PGW-U acknowledges the release of the corresponding PDN session(s) by sending an Sx session termination response message.
10a. The SGW-C sends the Sx session termination request to the SGW-U to release the PDN session on the SGW-U identified by the Sx session ID.

10b. SGW-U acknowledges the release of the corresponding PDN session(s) by sending an Sx session termination response message.

10c. The PGW-C sends the Sx session termination request to the PGW-U to release the PDN session on the PGW-U identified by the Sx session ID.

10d. PGW-U acknowledges the release of the corresponding PDN session(s) by sending an Sx session termination response message.
12a. The SGW-C performs the selection of the SGW-U for hosting the UE session. If allocation of GTP-U F-TEID functionality is performed by the CP function in this PLMN, then the SGW-C allocates S1-U and S5-U F-TEIDs for the default bearer of the PDN connection and fills the Detection information parameter with these F-TEID values. Otherwise, the Detection information parameter shall be filled with dummy F-TEIDs.

The SGW-C sends "Sx Session Establishment Request" message to the selected SGW-U and includes the Local F-TEIDs. 

12b. The SGW-U creates a new Sx session context from the received parameters and sends an "Sx Session Establishment Response" message to the SGW-C. 
If the SGW-U received dummy F-TEIDs in the Detection information parameter, the SGW-U shall allocate the S5-U and S1-U F-TEIDs for the default bearer of the PDN connection and replace the dummy F-TEIDs in the Detection information parameter with them as well as include them as Local F-TEID parameters in the Sx session establishment response message. 
NOTE 1: At this point, the eNB S1-U and PGW S5-U F-TEIDs are not available. 

NOTE 2: The Sx session establishment needs to be done at this step in order to ensure that any downlink data, which may be received immediately after step 15, can be handled by the SGW-U.

14a. The PGW-C performs the PGW-U selection for hosting the UE session. If allocation of GTP-U F-TEID functionality is performed by CP function in this PLMN then the PGW-C allocates S5-U F-TEID for the default bearer of the PDN connection. The PGW-C sends "Sx Session Establishment Request" message to the PGW-U and includes S5-U F-TEID. 

14b. The PGW-U allocates the S5-U FTEID, if this functionality is performed by UP function in this PLMN, for the default bearer of the PDN connection and includes it in the Sx session establishment response message.


If the Handover Indication is present in the Create Session Request message in step 13 then PGW-C indicates to the PGW-U not to route the downlink packets using this new session but to continue using the existing session to route the downlink packets to the non-3GPP access.

15a. The SGW-C needs to update the SGW-U with the PGW/PGW-U's S5-U F-TEID. This is to ensure that if the uplink data is received after step no. 22, it can be handled by the SGW-U. The SGW-C sends "Sx Session Modification Request" message to the SGW-U and includes PGW/PGW-U’s S5-U F-TEID.

15b. The SGW-U sends "Sx Session Modification Response" message to the SGW-C.

23. The SGW-C needs to update the SGW-U with the eNB's S1-U F-TEID. The SGW-C sends "Sx Session Modification Request" message to the SGW-U and includes eNB S1-U F-TEID.
23. The SGW-U sends “Sx session modification response” message to the SGW-C.
23a. If the Handover Indication is included in step 23, 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.
23a. The PGW-U sends “Sx session modification response” message to the PGW-C.
NOTE:
the exact set of parameters exchanged between the CP function and UP function during various interactions will be documented in the future.
End of Change
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