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Abstract of the contribution: This contribution proposes the Application of Sx Session Management and Sx reporting Procedures to the Existing Procedures as part of solution for Key Issue 1.
Introduction
It is defined in the TR scope that only the reference points between the separated control plane and user plane functions of the S-GW, P-GW and TDF and the corresponding procedures should be defined with minimum impact to other existing EPC entities and interfaces, so it is beneficial to list all the affected existing message flows in which the procedures of Sx Session Management and Sx reporting could be applied.
6.1.1.14 has defined Procedures over Sx Reference Points, however, how those procedures can be used in the overall EPC/PCC procedures are still missing. 
Proposal
It is proposed to add several tables into “6.1 Solution to key issue 1” of the TR 23.714 “Study on control and user plane separation of EPC nodes” to state in which existing message flows the new Sx session management procedures and Sx reporting procedures could be applied and the trigger of the procedures 
* * * Start of changes * * * *

6.1.1.X Solution X: Application of Sx Session Management Procedures to the Existing Procedures
Sx session management procedures are used between the separated control plane and user plane functions of the S-GW, P-GW and TDF during the process of PDN Connectivity establishment and deactivation, as well as bearer modification and termination under the control of control plane function. 

Sx session management procedures include the procedures for session establishment, modification and termination as are defined in 6.1.1.14.2. 
The following tables list how the Sx session management procedures are applicable to existing procedures, which include messages that trigger the execution of functionalities regarding to Sx session management in SGW/PGW/TDF and the list of those functionalities. 
Note: the steps showed in below tables denote the messages which trigger the execution of Sx session management functionalities, i.e., after the steps, Sx session management functionalities are executed.
Table 6.1.X-1: Sx Session Management Procedures in related EPC procedures (refer to TS 23.401)
	
	SGW
	PGW

	
	Session Establishment
	Session Modification
	Session Termination
	
	Session Establishment
	Session Modification
	Session Termination
	

	Attach (5.3.2)
	Step 12:

SGW session setup 
(Note 1)



	Step 23:

S1-U F-TEID update

	Step 7/10:

session info release info
	

	Step 13:

PGW session setup 


(Note 6)
	
	
	


	Tracking Area Update procedure with Serving GW change (5.3.3.1)
	Step 8:

SGW session setup
(Note 1)



	
	Step 18:

session info release (Old SGW)
	

	
	Step 9:

S5-U F-TEID Update
	
	

	Tracking Area Update procedure with Serving GW change and data forwarding (5.3.3.1A)
	Step 7:



SGW session setup
(Note 1)
	Step 12:

S1-U F-TEID update (new SGW)
Step 15:

S1-U F-TEID update (Old SGW)
	Step 18:

session info release (Old SGW)
	

	
	Step 8:

S5-U F-TEID Update
	
	

	E-UTRAN Tracking Area Update without S‑GW Change (5.3.3.2)
	
	Step 9:
S1-U F-TEID update

	
	
	
	
	
	

	Routing Area Update with MME interaction and without S‑GW change (5.3.3.3)
	
	Step 7
SGSN F-TEID update
	
	
	
	
	
	

	Routing Area Update with MME interaction and with S‑GW change (5.3.3.6)
	Step 7:

SGW session setup

(Note 2)



	
	Step 16:

session info release (Old SGW)
	

	
	Step 8:

S5-U F-TEID Update
	
	

	UE triggered Service Request (5.3.4.1)
	
	Step 8:
S1-U F-TEID update
	
	
	
	
	
	

	S1 Release (5.3.5)
	
	
	Step 2:

session info release
	
	
	
	
	

	UE-initiated Detach procedure for E-UTRAN (5.3.8.2.1)
	
	
	Step 7:

session info release
	
	
	
	Step 6:

session info release
	

	UE-initiated Detach procedure for GERAN/UTRAN with ISR activated (5.3.8.2.2)
	
	
	Step 7:

session info release
	
	
	
	Step 6:

session info release
	

	MME-initiated Detach procedure (5.3.8.3)
	
	
	Step 7:

session info release
	
	
	
	Step 6:

session info release
	

	SGSN-initiated Detach procedure with ISR activated (5.3.8.3A)
	
	
	Step 7:

session info release
	
	
	
	Step 6:

session info release
	

	HSS-initiated Detach procedure (5.3.8.4)
	
	
	Step 5:

session info release
	
	
	
	Step 4:

session info release
	

	Dedicated bearer activation (5.4.1)
	Step 2:



SGW session setup

(Note 3)
	
	
	

	Step 1:

QoS setup


	
	
	


	PDN GW initiated bearer modification with bearer QoS update (5.4.2.1)
	
	Step 2:

QoS update 
	
	
	
	Step 1:

QoS update
	
	

	HSS Initiated Subscribed QoS Modification (5.4.2.2)
	
	Step 2b:

QoS update 
	
	
	
	Step 3:

QoS update
	
	

	PDN GW initiated bearer modification without bearer QoS update (5.4.3)
	
	Step 2: 

TFT update
	
	
	
	Step 1: 

TFT update
	
	

	PDN GW initiated bearer deactivation (5.4.4.1)
	
	Step 8b:

bearer info release
(Note 4)
	Step 8b:

session info release
(Note 5)
	
	
	Step 9:

bearer info release
(Note 4)
	Step 9:

session info release
(Note 5)
	

	MME Initiated Dedicated Bearer Deactivation (5.4.4.2)
	
	Step 8:

bearer info release
	

	
	
	Step 9:

bearer info release
	

	

	E-UTRAN initiated E-RAB modification (5.4.7)
	
	Step 2:
S1-U F-TEID update
	
	
	
	
	
	

	X2-based handover without Serving GW relocation (5.5.1.1.2)
	
	Step 2:
S1-U F-TEID update
	
	
	
	
	
	

	X2-based handover with Serving GW relocation (5.5.1.1.3)
	Step 2:



SGW session setup
(Note 1)
	
	Step 7a:


session info release (Source SGW)
	

	
	Step 8:

S5-U F-TEID Update
	
	

	S1-based handover, normal (5.5.1.2.2)
	Step 4:

SGW session setup (target)
(Note 1)


Step 6:

S1-U F-TEID assignment (target SGW, for indirect forwarding tunnel)
	Step 15:
S1-U F-TEID update 


	Step 19c:

session info release (Source SGW)

Step 21a:

session info release (target SGW, for indirect forwarding tunnel)


	

	
	Step 16:

S5-U F-TEID Update
	
	

	S1-based handover, Reject (5.5.1.2.3)
	Step 4:



SGW session setup (target)
(Note 1)
	
	Step 7:

session info release (target SGW)


	

	
	
	
	

	UE requested PDN connectivity (5.10.2)
	Step 2:



SGW session setup (target)

(Note 1)
	Step 5:

QoS update
Step 13:
S1-U F-TEID update
	
	

	Step 3:



PGW session setup
(Note 6)
	
	
	


	UE or MME requested PDN disconnection (5.10.3)
	
	
	Step 4:

session info release

	
	
	
	Step 3:

session info release
	

	MME triggered Serving GW relocation (5.10.4)
	Step 2:



SGW session setup (new SGW)

(Note 1)
	
	
	

	
	Step 16:

S5-U F-TEID Update
	Step 6a:

session info release (old SGW)
	


Note 1: SGW session setup for this procedure includes the procedures of S1-U F-TEID assignment, QoS setup, usage reporting setup and others.
Note 2: SGW session setup for this procedure includes the procedures of S4-U F-TEID assignment, QoS setup, usage reporting setup and others.
Note 3: SGW session setup for this procedure includes the procedures of S5-U F-TEID assignment, QoS setup, usage reporting setup and others.
Note 4: If default bearer belonging to a PDN connection is not deactivated, Sx session is updated of the release of dedicated bearers.

Note 5: If the default bearer belonging to a PDN connection is deactivated, the PDN GW deactivates all bearers belonging to the PDN connection, the Sx session is also released.
Note 6: PGW session setup for this procedure includes the procedures of S5-U F-TEID assignment, UE IP assignment, QoS setup, usage reporting setup and others. 
Table 6.1.X-2: User Plane Session Management Procedures in PCC related procedures (refer to TS 23.203) 

	
	PGW
	TDF

	
	Session Establishment
	Session Modification
	Session Termination
	
	Session Establishment
	Session Modification
	Session Termination
	

	IP‑CAN Session Establishment (7.2)
	Step 14:

PCC rule authorization
Step 16
usage reporting setup
	
	
	

	Step 3:

ADC rule authorization
Step 10
usage reporting setup
	
	
	


	UE initiated IP‑CAN Session termination (7.3.1)
	
	
	Step 5

PCC rules removal
usage reporting stop
	

	
	
	Step 9
ADC rules removal
usage reporting stop
	


	GW (PCEF) initiated IP‑CAN Session termination (7.3.2)
	
	
	Step 10
PCC rules removal
usage reporting stop
	

	
	
	Step 11
ADC rules removal
usage reporting stop
	


	IP‑CAN Session Modification; GW (PCEF) initiated (7.4.1)
	
	Step 11
PCC rules update
Step 19
Usage reporting update
	
	



	
	Step 10
usage reporting update
Step 11
ADC rules update

	
	


	IP‑CAN Session Modification; PCRF initiated (7.4.2)
	
	Step 12
PCC rules update
Step 15
usage reporting update
	
	

	
	Step 5
ADC rules update
Step 7
usage reporting update
	
	





Editor Note: Sx procedure definition is the work on progress, the above 2 table only list the preliminary features in each procedure, other aspects, e.g. bearer mapping, forwarding of control related user plane packets (e.g. RS/RA, DHCPv6, RADIUS etc), FMSS, lawful intercept etc., are FFS, and they will be revisited during normative work.
Editor Note: How the Session management procedures are applicable for non-3GPP access related procedures are FFS.
Editor Note: How the Session management procedures are applicable for CIoT related procedures are FFS.
* * * End of Changes * * * 
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