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[bookmark: _Toc517082226]* * * First change * * * *
[bookmark: _Toc45008127][bookmark: _Toc45008727][bookmark: _Toc11122478][bookmark: _Toc11122479][bookmark: _Toc532885979]6.3.1.6	Procedures with release of PDN connection
This clause defines interactions between the CP and UP function during the following procedures:
-	UE-initiated Detach procedure for E-UTRAN (TS 23.401 [2] clause 5.3.8.2.1).
-	UE-initiated Detach procedure for GERAN/UTRAN with ISR activated (TS 23.401 [2] clause 5.3.8.2.2).
-	MME-initiated Detach procedure (TS 23.401 [2] clause 5.3.8.3).
-	SGSN-initiated Detach procedure with ISR activated (TS 23.401 [2] clause 5.3.8.3A).
-	HSS-initiated Detach procedure (TS 23.401 [2] clause 5.3.8.4).
-	UE or MME requested PDN disconnection (TS 23.401 [2] clause 5.10.3).
During the above procedures following is the nature of interactions between the CP and UP function:
-	The SGW-C terminates the Sx session at the SGW-U.
-	The PGW-C terminates the Sx session at the PGW-U.


Figure 6.3.1.6-1: Interaction between CP and UP function during release of PDN connection
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.
2.	The SGW-C sends an Sx Session Modification Request to the SGW-U. SGW-C shall indicate SGW-U to stop counting uplink packets for the affected bearers. SGW-C shall also indicate the SGW-U to discard downlink packets received from PGW-U for the affected bearers, and discard uplink packets received from eNodeB for the affected bearers.
3.	The SGW-U sends an Sx Session Modification Response to the SGW-C.
4.	The relevant steps of the procedure as specified in the figure above are executed.
5.	The PGW-C sends an Sx Session Termination Request to the PGW-U.
6.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the successful termination of the Sx session. Additionally, if the usage reporting is configured by the PGW-C (as specified in clause 5.3.2) the PGW-U shall provide the usage report(s) for the PDN connection (as specified in clause 5.3.3) to the PGW-C.
7.	The relevant steps of the procedure as specified in the figure above are executed.
8.	The SGW-C sends an Sx Session Termination Request to the SGW-U.
9.	The SGW-U sends an Sx Session Termination Response to the SGW-C confirming the successful termination of the Sx session. Additionally, if the usage reporting is configured by the SGW-C (as specified in clause 5.3.2) the SGW-U shall provide the usage report(s) for the PDN connection (as specified in clause 5.3.3) to the SGW-C.


* * * Second change * * * *

[bookmark: _Toc45008128][bookmark: _Toc45008728]6.3.1.7	Procedures with modification of bearer
This clause defines interactions between the CP and UP function during the following procedures:
-	Dedicated bearer activation (TS 23.401 [2] clause 5.4.1).
-	PDN GW initiated bearer modification with bearer QoS update (TS 23.401 [2] clause 5.4.2.1).
-	PDN GW initiated bearer modification without bearer QoS update (TS 23.401 [2] clause 5.4.3).
-	PDN GW initiated bearer deactivation (TS 23.401 [2] clause 5.4.4.1).
-	HSS Initiated Subscribed QoS Modification (TS 23.401 [2] clause 5.4.2.2).
-	MME Initiated Dedicated Bearer Deactivation (TS 23.401 [2] clause 5.4.4.2).
During the above procedures following is the nature of interactions between the CP and UP function:
-	The PGW-C modifies the Sx session at the PGW-U.
-	The SGW-C modifies the Sx session at the SGW-U.


Figure 6.3.1.7-1: Interaction between CP and UP function during modification of bearer
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.
2.	The PGW-C sends an Sx Session Modification Request to the PGW-U. For "Dedicated bearer activation", PGW-C indicates PGW-U to allocate F-TEID for the new dedicated bearer. For "PGW/MME initiated bearer deactivation procedure", PGW-C shall indicate PGW-U to stop counting and stop forwarding downlink packets for the affected bearer(s).
3.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the successful modification of the Sx session.
4.	The relevant steps of the procedure as specified in the figure above are executed.
5.	The SGW-C may sends an Sx Session Modification Request to the SGW-U. For "Dedicated bearer activation", SGW-C indicates SGW-U to allocate F-TEID for the new dedicated bearer. For "PGW/MME initiated bearer deactivation procedure", SGW-C shall indicate SGW-U to stop counting and stop forwarding packets for the affected bearer(s).
6.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the successful modification of the Sx session.
7.	The relevant steps of the procedure as specified in the figure above are executed.
8.	The SGW-C sends an Sx Session Modification Request to the SGW-U. For dedicated bearer activation procedure, the SGW-C shall include the F-TEIDu of the activated bearer received from the eNodeB. For PDN GW/HSS initiated bearer modification with bearer QoS update procedure, SGW-C provides updated QoS parameters to SGW-U. For PDN GW/MME initiated bearer deactivation procedure, SGW-C shall indicate SGW-U to remove the PDR(s) for the affected bearer(s).
	If the default bearer belonging to a PDN connection is deactivated, the SGW-C sends an Sx Session Termination Request to the SGW-U.
9.	The SGW-U sends an Sx Session Modification Response or an Sx Session Termination Response to the SGW-C confirming the successful modification or termination of the Sx session.
10.	The relevant steps of the procedure as specified in the figure above are executed.
11.	The PGW-C sends an Sx Session Modification Request to the PGW-U. For dedicated bearer activation procedure, the PGW-C shall include the F-TEIDu of the activated bearer received from the SGW. For PDN GW/HSS initiated bearer modification with bearer QoS update procedure, PGW-C provides updates according to the changed QoS parameters and TFT (if applicable) to PGW-U. For "PDN GW initiated bearer modification without bearer QoS update" procedure, PGW-C provides updates according to the changed APN-AMBR and/or TFT to PGW-U. For PDN GW/MME initiated bearer deactivation procedure, PGW-C shall indicate PGW-U to remove the PDR(s) for the affected bearer(s).
	If the default bearer belonging to a PDN connection is deactivated, the PGW-C sends an Sx Session Termination Request to the PGW-U.
12.	The PGW-U sends an Sx Session Modification Response or an Sx Session Termination Response to the PGW-C confirming the successful modification or termination of the Sx session.
13.	The relevant steps of the procedure as specified in the figure above are executed.


* * * Third change * * * *
[bookmark: _Toc45008146][bookmark: _Toc45008746][bookmark: _Toc11122497][bookmark: _Toc11122498]6.3.4.1.1	Procedures with SGSN terminating S4 interface
This clause defines interactions between the CP and UP function during the following procedures related to the deactivation of a PDN connection:
Group 1:
-	Combined GPRS / IMSI Attach procedure:
-	Including steps specific for S4 SGSN: Combined GPRS / IMSI Attach procedure, Delete Bearer by the new SGSN, using S4, and Combined GPRS / IMSI Attach procedure, Delete Bearer by the old SGSN, using S4.
-	MS-Initiated Combined GPRS / IMSI Detach Procedure.
-	SGSN-Initiated GPRS Detach Procedure.
-	HLR-Initiated GPRS Detach Procedure:
-	Including steps specific for S4 SGSN: SGSN interaction during Detach Procedure when using S4.
-	MS Initiated Bearer Deactivation Procedure for A/Gb mode (with Teardown Ind).
-	MS Initiated Bearer Deactivation Procedure for Iu mode (with Teardown Ind).
-	SGSN-initiated Bearer Deactivation Procedure (with Teardown Ind):
-	Including steps specific for S4 SGSN: MS-and SGSN Initiated PDN connection Deactivation Procedure using S4.
Group 2:
-	GGSN-initiated PDP Context Deactivation Procedure (with Teardown Ind):
-	Including steps specific for S4 SGSN: PDN GW-initiated Bearer Deactivation Procedure using S4, part 1 and part 2.
During the above procedures, following is the nature of interactions between the CP and UP function:
-	The SGW-C releases the existing Sx session from SGW-U.
-	The PGW-C releases the existing Sx session from PGW-U.
-	The SGW-C modifies the existing Sx session for SGW-U.
-	The PGW-C modifies the existing Sx session for PGW-U.


Figure 6.3.4.1.1-1: Interaction between CP and UP function with PDN connection deactivation Group 1
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 sends an Sx Session Modification Request to the SGW-U to modify the Sx session. SGW-C shall request SGW-U to stop counting uplink packets for the affected bearers. SGW-C shall also request the SGW-U to discard downlink packets received from PGW-U for the affected bearers, and discard uplink packets received from eNodeB for the affected bearers.
2b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the modification of the Sx session.
2c.	The relevant steps of the procedure as specified in the figure above are executed.
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.
3c.	The relevant steps of the procedure as specified in the figure above are executed.
3d.	The SGW-C may send an Sx Session Termination Request to the SGW-U to release the Sx session.
3e.	The SGW-U sends an Sx Session Termination Response to the SGW-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 Modification Request to the SGW-U in detach and Bearer Deactivation procedures. SGW-C shall indicate SGW-U to stop counting uplink packets for the affected bearers. SGW-C shall also indicate the SGW-U to discard downlink packets received from PGW-U for the affected bearers, and discard uplink packets received from eNodeB for the affected bearers.
5b.	The SGW-U sends an Sx Session Modification Response to the SGW-C.
6.	The relevant steps of the procedure as specified in the figure above are executed.
7a.	The PGW-C may send an Sx Session Termination Request to the PGW-U to release the Sx session.
7b.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.
8.	The relevant steps of the procedure as specified in the figure above are executed.
9a.	The SGW-C may send an Sx Session Termination Request to the SGW-U to release the Sx session.
9b.	The SGW-U sends an Sx Session Termination Response to the SGW-C confirming the release of the Sx session.
10.	The relevant steps of the procedure as specified in the figure above are executed.



Figure 6.3.4.1.1-2: Interaction between CP and UP function with PDN connection deactivation Group 2
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 PGW-C sends an Sx Session Modification Request to the PGW-U when it initiates bearer deactivation procedure. PGW-C shall indicate PGW-U to stop counting downlink packets for the affected bearers. PGW-C shall also indicate the PGW-U to discard downlink packets received for the affected bearers.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C.
3a.	void.The SGW-C sends an Sx Session Modification Request to the SGW-U. SGW-C shall indicate SGW-U to stop counting for the affected bearers. SGW-C shall also indicate the SGW-U to discard packets received for the affected bearers.
3b.	void.The SGW-U sends an Sx Session Modification Response to the SGW-C.
4.	The relevant steps of the procedure as specified in the figure above are executed.
5a.	The SGW-C sends 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.
6.	The relevant steps of the procedure as specified in the figure above are executed.
7a.	The PGW-C sends an Sx Session Termination Request to the PGW-U to release the Sx session.
7b.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.
8.	The relevant steps of the procedure as specified in the figure above are executed.



* * * Fourth change * * * *
[bookmark: _Toc45008147][bookmark: _Toc45008747]6.3.4.1.2	Procedures with SGSN terminating Gn/Gp interface
This clause defines interactions between the CP and UP function during the following procedures related to the deactivation of a PDN connection:
Group 1:
-	Combined GPRS / IMSI Attach procedure.
-	MS-Initiated Combined GPRS / IMSI Detach Procedure.
-	SGSN-Initiated GPRS Detach Procedure.
-	HLR-Initiated GPRS Detach Procedure.
 -	MS Initiated PDP Context Deactivation Procedure for A/Gb mode (with Teardown Ind).
-	MS Initiated PDP Context Deactivation Procedure for Iu mode (with Teardown Ind).
-	SGSN-initiated PDP Context Deactivation Procedure (with Teardown Ind).
Group 2:
-	GGSN-initiated PDP Context Deactivation Procedure (with Teardown Ind).
During the above procedures, following is the nature of interactions between the CP and UP function:
-	The PGW-C releases the existing Sx session from PGW-U.


Figure 6.3.4.1.2-1: Interaction between CP and UP function with PDN connection deactivation Group 1
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 PGW-C may send an Sx Session Termination Request to the PGW-U to release the Sx session.
2b.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.
3.	The relevant steps of the procedure as specified in the figure above are executed.
4a.	The PGW-C may send an Sx Session Termination Request to the PGW-U to release the Sx session.
4b.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.
5.	The relevant steps of the procedure as specified in the figure above are executed.



[bookmark: _Hlk47007747]Figure 6.3.4.1.2-2: Interaction between CP and UP function with PDN connection deactivation Group 2
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 PGW-C sends an Sx Session Modification Request to the PGW-U when it initiates bearer deactivation procedure. PGW-C shall indicate PGW-U to stop counting downlink packets for the affected bearers. PGW-C shall also indicate the PGW-U to discard downlink packets received for the affected bearers.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C.
3.	The relevant steps of the procedure as specified in the figure above are executed.
4a.	The PGW-C sends an Sx Session Termination Request to the PGW-U to release the Sx session.
4b.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.
5.	The relevant steps of the procedure as specified in the figure above are executed.

* * * End of changes * * * *
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