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Abstract of the contribution: This contribution proposes the Application of User Plane Session Management 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 User Plane Session Management could be applied. It is also helpful for the development of Sx parameters, because parameters transmitted between CP and UP are determined by the need of the CP/UP functions and overall EPC / PCC procedures. 
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 user plane session management procedures could be applied, the trigger of the procedures and the potential parameters exchanged on Sx interface during the procedures.
* * * Start of changes * * * *

6.1.X Solution X: Application of User Plane Session Management Procedures to the Existing Procedures
User plane 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. It includes procedures for session establishment, modification and termination.
During the session establishment procedures, SGW and PGW selects appropriate user plane functions, assign F-TEID for S1/S5 GTP-U; PGW allocates IP address for UE, acquires bearer/APN QoS policies and performs PCC/ADC authorization and charging setup; TDF performs ADC authorization and charging setup.  
During the session modification procedures, SGW and PGW update F-TEID for S1/S5 GTP-U; PGW and TDF update IP-CAN session QoS and charging parameters.
During the session termination procedures, SGW and PGW remove session/bearer information; PGW and TDF remove dynamic PCC/ADC rules, IP-CAN session QoS and charging parameters.
Note: How the above mentioned functions are performed with the separated control plane and user plane functions of SGW, PGW and TDF are determined by the conclusion of function split solution of key issue 1.
The following tables list how the user plane session management procedures are applicable to existing procedures, which include messages that trigger the behaviours of SGW/PGW/TDF regarding to the user plane session management procedures and the parameters exchanged over Sx interface for each behaviour. 
Table 6.1.X-1: User Plane Session Management Procedures in EPC related procedures (refer to TS 23.401)
	Existing Procedures
	Sx Session Establishment
	Sx Session Modification
	Sx Session Termination

	Attach (5.3.2)
	Step 12: 
SGW-U selection (TAI, ECGI); SGW S1-U/S5-U F-TEID assignment (S1-U F-TEID, PGW address, default bearer ID); default bearer QoS setup (QOS parameters, APN-AMBR, default bearer ID)
Step 13:

PGW-U selection (APN, UE Usage Type); S5-U F-TEID assignment (S5-U F-TEID, default bear ID); default bearer QoS setup (QOS parameters, APN-AMBR, default bearer ID); UE IP assignment (UE IP); Charging ID Generation (Charging ID, default bear ID)
	Step 15:

SGW updates Charging ID (Charging ID, default bearer ID)
Step 23
SGW updates S1-U F-TEID (eNB-U F-TEID, default bearer ID)
	SGW-Step 7/10:

SGW/PGW release bearer info (default bearer ID)

	Tracking Area Update procedure with Serving GW change (5.3.3.1)
	Step 8:
New SGW-U selection (TAI, ECGI); S1-U/S5-U F-TEID assignment (S1-U F-TEID, PGW address, bearer ID); bearer QoS setup (QOS parameters, bearer ID)

	Step 9:
PGW updates S5-U F-TEID ( new SGW-U F-TEID, bearer ID)
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
Step 10:
New SGW updates Charging ID (Charging ID, PDN Charging Pause Enabled Indication, bearer ID)
	Step 18:
Old SGW release bearer info (bearer ID)

	Tracking Area Update procedure with Serving GW change and data forwarding (5.3.3.1A)
	Step 7:
New SGW-U selection (TAI, ECGI); S1-U/S5-U F-TEID assignment (S1-U F-TEID, PGW address, bearer ID); bearer QoS setup (QOS parameters, bearer ID)

	Step 8:

PGW updates S5-U F-TEID ( new SGW-U F-TEID, bearer ID)
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
New SGW updates Charging ID (Charging ID, bearer ID)

Step 15:

Old SGW updates S1 F-TEID (new eNB F-TEID, bearer ID)
	Step 20:

Old SGW release bearer info (bearer ID)

	E-UTRAN Tracking Area Update without S‑GW Change (5.3.3.2)
	
	Step 9:

SGW updates S1-U F-TEID (new eNB-U F-TEID, bearer ID)
Step 10:
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
	

	Routing Area Update with MME interaction and without S‑GW change (5.3.3.3)
	
	Step 7:

SGW updates SGSN F-TEID (SGSN F-TEID, bearer ID)
Step 8:

PGW updates Charging Info (Charging Info, bearer ID)
	

	Routing Area Update with MME interaction and with S‑GW change (5.3.3.6)
	Step 7:
New SGW-U selection (RAI, ECGI); SGSN-U/S5-U F-TEID assignment (SGSN-U F-TEID, PGW address, bearer ID); bearer QoS setup (QOS parameters, bearer ID)

	Step 8:

PGW updates S5-U F-TEID ( new SGW-U F-TEID, bearer ID)
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
Step 10:

New SGW updates Charging ID (Charging ID, bearer ID)
	Step 16:

Old SGW release bearer info (bearer ID)

	UE triggered Service Request (5.3.4.1)
	
	Step 8: 
SGW S1-U F-TEID update (eNB-U F-TEID, bearer ID)
Step 9:
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
	

	S1 Release (5.3.5)
	
	
	Step 2: 
SGW release bearer info (bearer ID)

	PGW Pause of Charging
(5.3.6A)
	
	Step 3:

PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
	

	UE-initiated Detach procedure for E-UTRAN (5.3.8.2.1)
	
	
	Step 5:
SGW release bearer info (bearer ID)
Step 6:
PGW release bearer info (bearer ID)

	UE-initiated Detach procedure for GERAN/UTRAN with ISR activated (5.3.8.2.2)
	
	
	Step 5:
SGW release bearer info (bearer ID)

Step 6:
PGW release bearer info (bearer ID)

	MME-initiated Detach procedure (5.3.8.3)
	
	
	Step 5:
SGW release bearer info (bearer ID)

Step 6:
PGW release bearer info (bearer ID)

	SGSN-initiated Detach procedure with ISR activated (5.3.8.3A)
	
	
	Step 5:
SGW release bearer info (bearer ID)

Step 6:
PGW release bearer info (bearer ID)

	HSS-initiated Detach procedure (5.3.8.4)
	
	
	Step 3:
SGW release bearer info (bearer ID)

Step 4:
PGW release bearer info (bearer ID)

	Dedicated bearer activation (5.4.1)
	Step 1: 
PGW new bearer QoS setup (QOS parameters, APN-AMBR, bearer ID); Charging ID Generation (Charging ID, bearer ID)

Step 2:

SGW S5-U F-TEID assignment (PGW-U F-TEID, bearer ID); new bearer QoS setup (QOS parameters, bearer ID)
	
	

	PDN GW initiated bearer modification with bearer QoS update (5.4.2.1)
	
	Step 1: 
PGW bearer QoS update (QOS parameters, bearer ID); 

Step 2:

SGW bearer QoS update (QOS parameters, bearer ID)
	

	HSS Initiated Subscribed QoS Modification (5.4.2.2)
	
	Step 2b: 
SGW bearer QoS update (QOS parameters, APN-AMBR, bearer ID); 

Step 3:

PGW bearer QoS update (QOS parameters, APN-AMBR, bearer ID)
	

	PDN GW initiated bearer modification without bearer QoS update (5.4.3)
	
	Step 1:
PGW-C generates TFT and updates PGW-U (TFT, bearer ID)

Step 2: 

SGW-C updates SGW-U (TFT, bearer ID)
	

	Bearer deactivation (5.4.4)
	
	
	Step 1:
PGW release bearer info (bearer ID)

Step 2:
SGW release bearer info (bearer ID)

	UE requested bearer resource modification (5.4.5)
	Step 2:
SGW Bearer Resource Command (bearer ID, TAD, PTI, QoS parameters)

Step 3:

PGW Bearer Resource Command (bearer ID, TAD, PTI, QoS parameters)
	Step 2:

SGW Bearer Resource Command (bearer ID, TAD, PTI, QoS parameters)

Step 3:

PGW Bearer Resource Command (bearer ID, TAD, PTI, QoS parameters)
	Step 2:

SGW Bearer Resource Command (bearer ID, TAD, PTI, QoS parameters)

Step 3:

PGW Bearer Resource Command (bearer ID, TAD, PTI, QoS parameters)

	E-UTRAN initiated E-RAB modification (5.4.7)
	
	Step 2
SGW updates S1-U F-TEID (secondary eNB-U F-TEID, bearer ID)
	

	X2-based handover without Serving GW relocation (5.5.1.1.2)
	
	Step 2:

SGW updates S1-U F-TEID (target eNB-U F-TEID, bearer ID)
Step 3b:

PGW updates Charging Info (Charging Info, bearer ID)
	

	X2-based handover with Serving GW relocation (5.5.1.1.3)
	Step 2:
Target SGW-U selection (TAI, ECGI); S1-U/S5-U F-TEID assignment (S1-U F-TEID, PGW address, bearer ID); bearer QoS setup (QOS parameters, bearer ID)

	Step 3a:

PGW updates S5-U F-TEID ( target SGW-U F-TEID, bearer ID)
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
Step 3b:

Target SGW updates Charging ID (Charging ID, PDN Charging Pause Enabled Indication, bearer ID)
	Step 7a:

Source SGW release bearer info (bearer ID)

	S1-based handover, normal (5.5.1.2.2)
	Step 4:
Target SGW-U selection (TAI, ECGI); Target SGW S1-U/S5-U F-TEID assignment for (target SGW F-TEID, source eNB F-TEID,  PGW address, bearer ID); bearer QoS setup (QOS parameters, bearer ID)
Step 6:

Target SGW S1-U indirect forwarding tunnel F-TEID assignment (target eNB F-TEID, target SGW F-TEID, bearer ID)
	Step 15:

SGW updates S1-U F-TEID (target eNB-U F-TEID, bearer ID)
Step 16:

PGW updates S5-U F-TEID ( target SGW-U F-TEID, bearer ID)
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
Step 17:

Target SGW updates Charging ID (Charging ID, PDN Charging Pause Enabled Indication, bearer ID)
	Step 19c:

Source SGW release bearer info (bearer ID)

Step 21a:

Target SGW release indirect tunnel info (source eNB F-TEID, target SGW F-TEID, bearer ID)

	S1-based handover, Reject (5.5.1.2.3)
	Step 4:
Target SGW-U selection (TAI, ECGI); Target SGW S1-U/S5-U F-TEID assignment for (target SGW F-TEID, source eNB F-TEID,  PGW address, bearer ID); bearer QoS setup (QOS parameters, bearer ID)
	
	Step 7: 
Target SGW release bearer info (bearer ID)

	UE requested PDN connectivity (5.10.2)
	Step 2: 
SGW-U selection (TAI, ECGI); SGW S1-U/S5-U F-TEID assignment (S1-U F-TEID, PGW address, bearer ID); bearer QoS setup (QOS parameters, APN-AMBR, bearer ID)
Step 3:

PGW-U selection (APN, UE Usage Type); S5-U F-TEID assignment (S5-U F-TEID, bear ID); bearer QoS setup (QOS parameters, APN-AMBR, bearer ID); UE IP assignment (UE IP Address, bearer ID); Charging ID Generation (Charging ID, bearer ID)
	Step 5:

SGW updates Charging ID (Charging ID, bearer ID)

SGW updates bearer QoS (QOS parameters, APN-AMBR, bearer ID)
Step 13:
SGW updates S1-U F-TEID (eNB-U F-TEID, bearer ID)
	

	UE or MME requested PDN disconnection (5.10.3)
	
	
	Step 2:
SGW release bearer info (bearer ID)

Step 3:
PGW release bearer info (bearer ID)

	MME triggered Serving GW relocation (5.10.4)
	Step 2:
New SGW-U selection (TAI, ECGI); S1-U/S5-U F-TEID assignment (S1-U F-TEID, PGW address, bearer ID); bearer QoS setup (QOS parameters, APN-AMBR, bearer ID)

	Step 3:

PGW updates S5-U F-TEID ( new SGW-U F-TEID, bearer ID)
PGW updates Charging Pause Stop (PDN Charging Pause Stop Indication, bearer ID)
PGW updates Charging Info (Charging Info, bearer ID)
Step 3b:

New SGW updates Charging ID (Charging ID, PDN Charging Pause Enabled Indication, bearer ID)
	Step 6a:

Old SGW release bearer info (bearer ID)


Note 1: Charging Info refers to IEs that could be used for charging, e.g. RAT Type IE, User Location Information IE, UE Time Zone IE, User CSG information IE, Serving Network IE, etc.

Note 2: EPS Bearer QoS parameters refer to QCI, GBR, MBR or ARP.
Table 6.1.X-2: User Plane Session Management Procedures in PCC related procedures (refer to TS 23.203)
	
	Sx Session Establishment
	Sx Session Modification
	Sx Session Termination

	IP‑CAN Session Establishment (7.2)
	Step 8:

TDF ADC authorization (IP-CAN session ID, APN, default charging method, ADC rule ID, ADC rules, Event Triggers, PDN charging identifier, Charging Characteristic); 
Step 10:

TDF online charging setup (charging key, credit info, credit re-authorization trigger, ADC rule ID) 

Step 14:
PGW PCC authorization (IP-CAN session ID, APN, default charging method, enhanced with ADC indicator, PCC rule ID, PCC rules, Event Triggers, PDN charging identifier, Charging Characteristic)
Step 16:
PGW Online Charging Setup (IP-CAN session ID, charging key, credit info, credit re-authorization trigger, PCC rule ID)
	
	

	UE initiated IP‑CAN Session termination (7.3.1)
	
	
	Step 5:
PGW removes PCC rules (IP-CAN session ID, remaining credit)

Step 9:

TDF removes ADC rules (IP-CAN session ID, remaining credit)

	GW (PCEF) initiated IP‑CAN Session termination (7.3.2)
	
	
	Step 10:
PGW removes PCC rules (IP-CAN session ID, remaining credit)

Step 11:

TDF removes ADC rules (IP-CAN session ID, remaining credit)

	IP‑CAN Session Modification; GW (PCEF) initiated (7.4.1)
	
	Step 4:

PGW IP-CAN session modification Detection (Event Report, affected PCC Rules, IP-CAN session ID)
Step 11: 
TDF ADC Rules update (ADC rules activation/deactivation/modification, new ADC Rules, IP-CAN session ID)

Step 13:

TDF update credit for online charging (IP-CAN session ID, charging key, credit info, credit re-authorization trigger, ADC rule ID)

Step 17:
PGW PCC Rules update (PCC rules activation/deactivation/modification, new PCC Rules, IP-CAN session ID)

Step 19:

PGW update credit for online charging (IP-CAN session ID, charging key, credit info, credit re-authorization trigger, PCC rule ID)
	

	IP‑CAN Session Modification; PCRF initiated (7.4.2)
	
	Step 1b:

TDF IP-CAN session modification Detection (Event Report, affected ADC Rules, IP-CAN session ID)
Step 5: 
TDF ADC Rules update (ADC rules activation/deactivation/modification, new ADC Rules, IP-CAN session ID)

Step 7:

TDF update credit for online charging (IP-CAN session ID, charging key, credit info, credit re-authorization trigger, ADC rule ID)

Step 12:
PGW PCC Rules update (PCC rules activation/deactivation/modification, new PCC Rules, IP-CAN session ID)

Step 15:

PGW update credit for online charging (IP-CAN session ID, charging key, credit info, credit re-authorization trigger, PCC rule ID)
	


Note 1: The PDN identifier, IP address(es) and UE identity enables identification of the IP‑CAN session.

Note 2: Refer to Table 6.3 of TS23.203 for detail information of PCC rules.
Note 3: Refer to Table 6.4a of TS23.203 for detail information of ADC rules.
Note 4: Refer to Table 6.2 of TS23.203 for detail information of Event triggers
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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