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[bookmark: _Toc517082226]* * * First change * * * *
[bookmark: _Toc532885979]6.3.1.2.2	Type 1
This clause defines interactions between the CP and UP function during the following procedures:
-	Tracking Area Update procedure with Serving GW change (TS 23.401 [2] clause 5.3.3.1)
-	Routing Area Update with MME interaction and with SGW change (TS 23.401 [2] clause 5.3.3.6)
-	X2-based handover with Serving GW relocation (TS 23.401 [2] clause 5.5.1.1.3)
-	MME triggered Serving GW relocation (TS 23.401 [2] clause 5.10.4)
Editor's Note: "Tracking Area Update procedure with Serving GW change and data forwarding" (TS 23.401 [2] clause 5.3.3.1A) is FFS.
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 an Sx session
-	The PGW-C modifies the PGW-U to update with the F-TEIDu(s) of the new SGW-U
-	The old SGW-C releases the existing Sx session from the old SGW-U



Figure 6.3.1.2.2-1: Interaction between CP and UP function during procedures with SGW change (Type 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.
2.	The new SGW-C shall select new SGW-U as specified in clause 5.12. If the network is configured to perform F-TEIDu allocation in the CP function then SGW-C allocates an F-TEIDu for each and every bearer. Then the new SGW-C sends Sx Session Establishment Request to the selected SGW-U for creating an Sx session for the UE. Additionally, an F-TEIDu for each and every bearer shall be included if the SGW-C has allocated the same.
3.	If the network is configured to perform F-TEIDu allocation in the UP function, the SGW-U allocates an F-TEIDu for each and every bearer received. The new SGW-U sends Sx Session Establishment Response to the new SGW-C confirming the successful creation of the Sx session. It shall include the F-TEIDu for each and every bearer if it has allocated the same.
4.	The relevant steps of the procedure as specified in the figure above are executed.
5.	The PGW-C sends an Sx Session Modification Request to the PGW-U. The PGW-C shall include the F-TEIDu(s) of the new SGW-U. Additionally, based on the interaction with the PCRF, the PGW-C may also update other Sx parameters for the PDN connection.
6.	The PGW-U sends Sx Session Modification Response to the PGW-C confirming the success of the Sx session modification.
7.	The relevant steps of the procedure as specified in the figure above are executed.
8.	The old SGW-C sends Sx Session Release Termination Request to the old SGW-U to release the Sx session.
9.	The old SGW-U sends Sx Session Release Termination Response to the old SGW-C confirming the release of the Sx session.
10.	The relevant steps of the procedure as specified in the figure above are executed.
[bookmark: _Toc532885980]* * * Second change * * * *
6.3.1.2.3	Type 2
This clause defines interactions between the CP and UP function during the following procedures:
-	S1-based handover, normal (TS 23.401 [2] clause 5.5.1.2.2)
-	E-UTRAN to UTRAN Iu mode Inter RAT handover (TS 23.401 [2] clause 5.5.2.1)
-	UTRAN Iu mode to E-UTRAN Inter RAT handover (TS 23.401 [2] clause 5.5.2.2)
-	E-UTRAN to GERAN A/Gb mode Inter RAT handover (TS 23.401 [2] clause 5.5.2.3)
-	GERAN A/Gb mode to E-UTRAN Inter RAT handover (TS 23.401 [2] clause 5.5.2.4)
Editor's Note: Most of the above procedures involve establishment and release of indirect data forwarding tunnel at the source and the target SGW. It is FFS if this needs to be supported in the CP and UP split architecture.
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 an Sx session.
-	The SGW-C modifies the Sx session at SGW-U to update the F-TEIDu(s) of the eNB.
-	The PGW-C modifies the PGW-U to update with the F-TEIDu(s) of the new SGW-U.
-	The old SGW-C releases the existing Sx session from the old SGW-U.



Figure 6.3.1.2.3-1: Interaction between CP and UP function during procedures with SGW change (Type 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.
2.	The new SGW-C shall select new SGW-U as specified in clause 5.12. 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 new SGW-C sends an Sx Session Establishment Request to the selected SGW-U for creating an Sx session for the UE. 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.
3.	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. The new SGW-U sends an Sx Session Establishment Response to the new SGW-C confirming the successful creation of the Sx session. It shall include the F-TEIDu for each and every bearer if it has allocated the same.
4.	The relevant steps of the procedure as specified in the figure above are executed.
5.	The SGW-C sends an Sx Session Modification Request to the SGW-U. It shall include the F-TEIDu of the eNB.
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 PGW-C sends an Sx Session Modification Request to the PGW-U. The PGW-C shall include the F-TEIDu of the new SGW-U. Additionally, based on the interaction with the PCRF, the PGW-C may also update other Sx parameters for the PDN connection.
9.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the success of the Sx session modification.
10.	The relevant steps of the procedure as specified in the figure above are executed.
11.	The old SGW-C sends an Sx Session Release Termination Request to the old SGW-U to release the Sx session.
12.	The old SGW-U sends an Sx Session Release Termination Response to the old SGW-C confirming the release of the Sx session.
13.	The relevant steps of the procedure as specified in the figure above are executed.
* * * Third change * * * *
[bookmark: _Toc532885985]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 may indicate PGW-U to allocate F-TEID for the dedicated bearer. For "PGW/MME initiated bearer deactivation procedure", PGW-C shall indicate PGW-U to stop counting and stop fowarding 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 sends an Sx Session Modification Request to the SGW-U. For "Dedicated bearer activation", SGW-C may indicate SGW-U to allocate F-TEID for the dedicated bearer. For "PGW/MME initiated bearer deactivation procedure", SGW-C shall indicate SGW-U to stop counting and stop fowarding 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 updateds 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 updateds 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.
* * * End of changes * * * *
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HSS Initiated Subscribed QoS Modification		Figure 5.4.2.2-1	steps 1-6			or
PDN GW initiated bearer deactivation		Figure 5.4.4.1-1	steps 3-8 			or
MME initiated Dedicated Bearer Deactivation	Figure 5.4.4.2-1	steps 6-8
8. Sx Session Modification (or Termination) Request
9. Sx Session Modification (or Termination) Response
11. Sx Session Modification (or Termination) Request
12. Sx Session Modification (or Termination) Response
13.  Dedicated bearer activation		Figure 5.4.1-1	steps 12			or
PDN GW initiated bearer modification with
bearer QoS update				Figure 5.4.2.1-1	steps 12			or
HSS Initiated Subscribed QoS Modification		Figure 5.4.2.2-1	steps 8			or
PDN GW initiated bearer modification without
bearer QoS update				Figure 5.4.3-1	steps 10			or
PDN GW initiated bearer deactivation		Figure 5.4.4.1-1	steps 10
10.  Dedicated bearer activation		Figure 5.4.1-1	steps 11			or
PDN GW initiated bearer modification with
bearer QoS update				Figure 5.4.2.1-1	steps 11			or
HSS Initiated Subscribed QoS Modification		Figure 5.4.2.2-1	steps 7			or
PDN GW initiated bearer modification without
bearer QoS update				Figure 5.4.3-1	steps 1-9			or
PDN GW initiated bearer deactivation		Figure 5.4.4.1-1	steps 9 			or
MME initiated Dedicated Bearer Deactivation	Figure 5.4.4.2-1	steps 9
4. Dedicated bearer activation			Figure 5.4.1-1	steps 2		or
PDN GW initiated bearer deactivation		Figure 5.4.4.1-1	steps 2		or
MME initiated Dedicated Bearer Deactivation	Figure 5.4.4.2-1	steps 5
1. Dedicated bearer activation			Figure 5.4.1-1	steps 1		or
PDN GW initiated bearer deactivation		Figure 5.4.4.1-1	steps 1		or
MME initiated Dedicated Bearer Deactivation	Figure 5.4.4.2-1	steps 0-4



