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FIRST CHANGE
[bookmark: _Toc11122427]
5.4	GTP-U IP address and TEIDu allocation
[bookmark: _Toc11122428]5.4.1	General
Allocation and release of F-TEIDu is performed by SGW and PGW when a bearer needs to be established or released. If functional split into SGW-C/PGW-C and SGW-U/PGW-U is supported, F-TEIDu allocation and release can either beis done in the CP function or in the UP function, as described in clauses 5.4.2 and 5.4.3 below.
The support of F-TEIDu allocation by the UCP function is mandatory, and the support of F-TEIDu allocation by the UP function is optional. The UP function shall support F-TEIDu allocation by the CP function. The CP function optionally supports F-TEIDu allocation by the UP function.
Whether F-TEIDu allocation/release is performed by CP function or UP function is determined by network configuration of the CP functions. When both F-TEIDu allocation in CP function and F-TEIDu allocation in UP function coexist in the same network, the same F-TEIDu allocation option shall be used by all the CP functions controlling a particular UP function.
[bookmark: _Toc11122429]5.4.2	F-TEIDu allocation / release in the CP functionVoid
If the network is configured to perform allocation/release of F-TEIDu in the SGW-C, the SGW-C shall manage the SGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. The SGW-C shall allocate F-TEIDu(s) for the applicable SGW-U reference points when a bearer is activated and release the F-TEIDu(s) when a bearer is deactivated. In case of bearer activation, the SGW-C shall provide the allocated F-TEIDu(s) to SGW-U. The SGW-C shall also provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] in order to complete the bearer establishment. In case of bearer deactivation, the SGW-C shall notify the SGW-U about the release of the F-TEIDu(s).
If network is configured to perform allocation/release of F-TEIDu in the PGW-C, the PGW-C shall manage the PGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. The PGW-C shall allocate F-TEIDu(s) for the applicable PGW-U reference points when a bearer is activated and release the F-TEIDu(s) when a bearer is deactivated. In case of bearer activation, the PGW-C shall provide the allocated F-TEIDu(s) to PGW-U. The PGW-C shall also provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] and TS 23.402 [4] in order to complete the bearer establishment. In case of bearer deactivation, the PGW-C shall notify the PGW-U about the release of the F-TEIDu(s).
[bookmark: _Toc11122430]5.4.3	F-TEIDu allocation / release in the UP function
If the network is configured to perform allocation/release of F-TEIDu in the SGW-U, tThe SGW-U shall manage the SGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. In case of bearer activation, the SGW-C shall request SGW-U to allocate F-TEIDu(s) for the applicable SGW-U reference points and provide them to the SGW-C. The SGW-C shall provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] in order to complete the bearer establishment. In case of bearer deactivation, the SGW-C shall request SGW-U to release F-TEIDu(s) for the bearer.
If the network is configured to perform allocation/release of F-TEIDu in the PGW-U, tThe PGW-U shall manage the PGW F-TEIDu space, including ensuring that the allocated F-TEIDu(s) are unique as described in TS 29.060 [6]. In case of bearer activation, the PGW-C shall request PGW-U to allocate F-TEIDu(s) for the applicable PGW-U reference points and provide them to the PGW-C. The PGW-C shall provide the F-TEIDu(s) to other network entities as described in TS 23.401 [2] and TS 23.402 [4] in order to complete the bearer establishment. In case of bearer deactivation, the PGW-C shall request PGW-U to release F-TEIDu(s) for the bearer.


NEXT CHANGE (2)


NEXT CHANGE (3)

6.3.1.1	Procedures with PDN connection establishment
This clause defines interactions between the CP and UP function during the following procedures:
-	E-UTRAN initial attach (TS 23.401 [2] clause 5.3.2.1)
-	UE requested PDN connectivity (TS 23.401 [2] clause 5.10.2)
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 new PGW-C selects a new PGW-U and creates an Sx session.
-	The old SGW-C releases the existing Sx session from the old SGW-U.
-	The old PGW-C releases the existing Sx session from the old PGW-U.
-	The SGW-C modifies the SGW-U to update with the F-TEIDu of the eNodeB and the PGW-U.

Figure 6.3.1.1-1: Interaction between CP and UP function during PDN connection establishment
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.
[bookmark: _Hlk34635958]	For all the steps below upon receiving a Sx Session Termination Request, the SGW-U or PGW-U releseases all associated resources including the F-TEIDu allocated for the Sx session.
2a.	The SGW-C may send an Sx Session Termination Request to the SGW-U to release the Sx session.
2b.	The SGW-U sends an Sx Session Termination Response to the SGW-C confirming the release of the Sx session.
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.
4.	The relevant steps of the procedure as specified in the figure above are executed.
5a.	The SGW-C may send 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.
6a.	The PGW-C may send an Sx Session Termination Request to the PGW-U to release the Sx session.
6b.	The PGW-U sends an Sx Session Termination Response to the PGW-C confirming the release of the Sx session.
7.	The relevant steps of the procedure as specified in the figure above are executed.
8a.	The 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 the default bearer. Then tThe SGW-C sends an Sx Session Establishment Request to the selected SGW-U for creating an Sx session for the UE. The F-TEIDu for the default bearer shall be included if the SGW-C has allocated the same.
8b.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe SGW-U allocates F-TEIDu for the default bearer. The SGW-U sends an Sx Session Establishment Response to the SGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu for the bearer if it has allocated the same.
9.	The relevant steps of the procedure as specified in the figure above are executed.
10a.	The PGW-C shall select new PGW-U as specified in clause 5.12. If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for the default bearer. Then tThe PGW-C sends an Sx Session Establishment Request to the selected PGW-U for creating an Sx session for the UE. The PGW-C shall include the F-TEIDu of the default bearer received from the SGW. The F-TEIDu for the default bearer shall be included if the PGW-C has allocated the same.
10b.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe PGW-U allocates F-TEIDu for the bearer. The PGW-U sends an Sx Session Establishment Response to the PGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu for the bearer if it has allocated the same.
11.	The relevant steps of the procedure as specified in the figure above are executed.
12a.	The SGW-C sends Session Modification Request to the SGW-U. The SGW-C shall include the F-TEIDu of the default bearer received from the PGW.
12b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the success of the Sx session modification.
13.	The relevant steps of the procedure as specified in the figure above are executed.
14a.	The SGW-C sends an Sx Session Modification Request to the SGW-U. The SGW-C shall include the F-TEIDu of the default bearer received from the eNodeB.
14b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the success of the Sx session modification.
15.	The relevant steps of the procedure as specified in the figure above are executed.
16a.	If the Handover Indication is included in step 15, 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.
16b.	The PGW-U sends "Sx session modification response" message to the PGW-C.
17.	The relevant steps of the procedure as specified in the figure above are executed.



NEXT CHANGE (4)

[bookmark: _Toc11122473]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 tThe 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, tThe SGW-U allocates an F-TEIDu for each and every bearer received in the Sx Session Establishment Request. The new SGW-U sends Sx Session Establishment Response to the new SGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu it has allocated 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 Termination Request to the old SGW-U to release the Sx session.
9.	The old SGW-U sends Sx Session 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: _Toc11122474]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 tThe 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, tThe 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 includes the F-TEIDu it has allocated 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 Termination Request to the old SGW-U to release the Sx session.
12.	The old SGW-U sends an Sx Session 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.


NEXT CHANGE (5)

[bookmark: _Toc11122479]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 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 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 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.



NEXT CHANGE (6)

[bookmark: _Toc11122486]6.3.3.1	Procedures with GTP based S2b establishment
This clause defines interactions between the CP and UP function during the following procedures:
-	GTP based S2b for roaming, non-roaming and LBO ( TS 23.402 [4] clause 7.2.4).
-	Emergency services over GTP based S2b ( TS 23.402 [4] clause 7.2.5).
-	UE-initiated connectivity to additional PDN from Un-trusted Non-3GPP IP Access with GTP ( TS 23.402 [4] clause 7.6.3).
During the above procedures following is the nature of interactions between the CP and UP function:
-	The new PGW-C selects a new PGW-U and creates an Sx session.


Figure 6.3.3.1-1: Interaction between CP and UP function with GTP based S2b establishment
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 shall select new PGW-U as specified in clause 5.12. If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for the default bearer. Then Tthe PGW-C sends an Sx Session Establishment Request to the selected PGW-U for creating an Sx session for the UE. The F-TEIDu for the default bearer shall be included if the PGW-C has allocated the same.
3.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe PGW-U allocates F-TEIDu for the default bearer. The PGW-U sends an Sx Session Establishment Response to the PGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu if it has allocated for the default bearer if it has allocated the same.
4.	The relevant steps of the procedure as specified in the figure above are executed.
[bookmark: _Toc11122487]6.3.3.2	Procedures with GTP based S2a establishment
This clause defines interactions between the CP and UP function during the following procedures:
-	UE-Initiated Connectivity to PDN in WLAN on GTP S2a (TS 23.402 [4] clause 16.8.1)
-	WLAN on GTP S2a for roaming, LBO and non-roaming scenarios (TS 23.402 [4] clause 16.2.1)
During the above procedures following is the nature of interactions between the CP and UP function:
-	The new PGW-C selects a new PGW-U and creates an Sx session.


[bookmark: _Hlk34637274]Figure 6.3.3.2-1: Interaction between CP and UP function with GTP based S2a establishment
1-2.	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.
3.	The PGW-C shall select new PGW-U as specified in clause 5.12. If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for the default bearer. Then tThe PGW-C sends an Sx Session Establishment Request to the selected PGW-U for creating Sx session for the UE. The F-TEIDu for the default bearer shall be included if the PGW-C has allocated the same.
4.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe PGW-U allocates F-TEIDu for the default bearer. The PGW-U sends an Sx Session Establishment Response to the PGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu it has allocated for the default bearer if it has allocated the same.
5-7.	The HSS/AAA is also made aware of the PGW-C identity at this time. The relevant steps of the procedure as specified in the figure above are then executed.
	The following steps are relevant only for "WLAN on GTP S2a for roaming, LBO and non-roaming scenarios" where TWAG using the layer 3 attach request (i.e. a DHCPv4 message) is sent by the UE as the attach trigger. These steps are executed only if steps 3-7 shown in figure 16.2.1-1 are omitted where TWAP sends the layer 2 attach trigger to the TWAG.
8.	The PGW-C shall select new PGW-U as specified in clause 5.12. If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for the default bearer. Then tThe PGW-C sends an Sx Session Establishment Request to the selected PGW-U for creating Sx session for the UE. The F-TEIDu for the default bearer shall be included if the PGW-C has allocated the same.
9.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe PGW-U allocates F-TEIDu for the bearer. The PGW-U sends an Sx Session Establishment Response to the PGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu it has allocated for the default bearer if it has allocated the same.
10-11.	The relevant steps of the procedure as specified in the figure above are executed.


NEXT CHANGE (7)

[bookmark: _Toc11122490]6.3.3.5	Procedures with dedicated bearer activation by PGW
This clause defines interactions between the CP and UP function during the following procedures:
-	Dedicated S2b Bearer Activation Procedure with GTP on S2b (TS 23.402 [4] clause 7.10)
-	Dedicated S2a Bearer Activation Procedure with GTP on S2a (TS 23.402 [4] clause 16.5)
During the above procedures following is the nature of interactions between the CP and UP function:
-	The PGW-C modifies the existing Sx session for activating new dedicated bearer.


Figure 6.3.3.5-1: Interaction between CP and UP function with dedicated bearer activation by PGW
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 initiates dedicated bearer activation procedure based on the PCC decision provision (QoS policy) message received from the PCRF. It uses received QoS policy to assign the EPS Bearer QoS, i.e., it assigns the values to the bearer level QoS parameters QCI, ARP, GBR and MBR. The PGW-C sends an Sx Session Modification Request to the existing PGW-U for activating new dedicated bearer for the UE. If the TEIDs allocation is done in the CP function then PGW-C shall allocate TEIDs for the new bearer(s) and sends them to the PGW-U.
3.	If the F-TEIDu allocation is done in the UP function, tThe PGW-U shall allocate TEIDs for the new bearer(s). The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the successful modification of the Sx session. It shall include the TEIDs it has allocated for the new bearer(s) if it has allocated the same.
4.	The relevant steps of the procedure as specified in the figure above are executed.
[bookmark: _Toc11122491]6.3.3.6	Procedures with bearer deactivation by PGW
This clause defines interactions between the CP and UP function during the following procedures:
-	PDN GW Initiated Bearer Deactivation with GTP on S2b (TS 23.402 [4] clause 7.9.2)
-	PDN GW Initiated Bearer Deactivation with GTP on S2a (TS 23.402 [4] clause 16.4.1)
During the above procedures following is the nature of interactions between the CP and UP function:
-	The PGW-C modifies the existing Sx session for deactivating the dedicated bearer.


Figure 6.3.3.6-1: Interaction between CP and UP function with bearer deactivation by PGW-C
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 initiates bearer deactivation procedure based on IP-CAN modifications encountered by the PCRF when the dynamic PCC is deployed. The PGW-C sends an Sx Session Modification Request to the existing PGW-U for deactivating the dedicated bearer for the UE. If the TEIDs allocation was done in the CP function then PGW-C shall de-allocate these TEIDs.
3.	If the TEIDs allocation was done in the UP function then The PGW-U shall de-allocates these TEIDs for the dedicated bearer and once it receives Sx Session Modification Request from the PGW-C. 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.


NEXT  CHANGE
[bookmark: _Toc11122493]6.3.3.8	Procedures with handover from non-3GPP access
This clause defines interactions between the CP and UP function during the following procedures:
-	Handover from Trusted Non-3GPP IP Access to E-UTRAN with GTP on S2a or S2b and GTP on S5/S8 interfaces (TS 23.402 [4] clause 8.2.1.1 and clause 16.11).
-	Handover from Trusted Non-3GPP IP Access to UTRAN/GERAN with GTP on S2a and GTP based S5/S8 (TS 23.402 [4] clause 8.2.1.3 and clause 16.11).
-	Handover from Untrusted Non-3GPP IP Access to E-UTRAN with GTP on S2b and GTP on S5/S8 interfaces (TS 23.402 [4] clause 8.6.1.1).
-	Handover from Untrusted Non-3GPP IP Access to UTRAN/GERAN with GTP on S2b and GTP on S5/S8 interfaces (TS 23.402 [4] clause 8.6.1.2).
During the above procedures following is the nature of interactions between the CP and UP function:
-	The SGW-C selects a SGW-U and creates an Sx session.
-	The SGW-C modifies the existing Sx session for modification of the bearer.
-	The PGW-C selects a PGW-U and creates an Sx session.
-	The PGW-C modifies the existing Sx session for modification of the bearer.


Figure 6.3.3.8-1: Interaction between CP and UP function with handover from non-3GPP access
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 shall select SGW-U as specified in clause 5.12 when the request with a Handover Indication information. 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 tThe SGW-C sends Sx Session Establishment Request to the selected SGW-U for creating Sx session for the UE. The 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, tThe SGW-U allocates F-TEIDu for all received bearers. The SGW-U sends Sx Session Establishment Response to the SGW-C confirming the successful creation of the Sx session. It shall includes the F-TEIDu it has allocated 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. Since Handover Indication is included, the PGW-C may execute a PCEF-Initiated IP‑CAN Session Modification Procedure with the PCRF.
5.	If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for each and every bearer. Then tThe PGW-C sends an Sx Session Modification Request to the PGW-U for modifying the Sx session for the UE. The F-TEIDu for each and every bearer shall be included if the PGW-C has allocated the same.
6.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe PGW-U allocates F-TEIDu for all received bearers. The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the successful modification of the Sx session. It shall includes the F-TEIDu it has allocated for each and every bearer if it has allocated the same.
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 after Radio and Access bearers are established at the SGW-C.
9.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the successful modification 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 prompt the PGW-U to tunnel packets from non 3GPP IP access to 3GPP access system and immediately start routing packets to the SGW-U for the default and any dedicated EPS bearers established.
12.	The PGW-U sends an Sx Session Modification Response to the PGW-C.
13.	The relevant steps of the procedure as specified in the figure above are executed.

NEXT CHANGE (10)

[bookmark: _Toc11122494]6.3.3.9	Procedures with handover from 3GPP access
This clause defines interactions between the CP and UP function during the following procedures:
-	Handover from 3GPP Access to Untrusted Non-3GPP IP Access with GTP on S2b (TS 23.402 [4] clause 8.6.2.1)
-	Handover in single-connection mode from 3GPP access to Trusted WLAN on GTP S2a for roaming and non-roaming scenarios (TS 23.402 [4] clause 16.10.1.1)
During the above procedures following is the nature of interactions between the CP and UP function:
-	The new PGW-C selects a new PGW-U and creates an Sx session.


Figure 6.3.3.9-1: Interaction between CP and UP function with handover from 3GPP access
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.	If the network is configured to perform F-TEIDu allocation in the CP function then PGW-C allocates F-TEIDu for each and every bearer. Then tThe PGW-C sends an Sx Session Establishment Request to the selected PGW-U for modifying the Sx session for the UE. The F-TEIDu for each and every bearer shall be included if the PGW-C has allocated the same.
3.	If the network is configured to perform F-TEIDu allocation in the UP function, tThe PGW-U allocates F-TEIDu for all received bearers. The PGW-U sends an Sx Session Establishment Response to the PGW-C confirming the successful modification of the Sx session. It shall includes the F-TEIDu it has allocated 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.

NEXT CHANGE (10)

[bookmark: _Toc11122500]6.3.4.2.1	Procedures with SGSN terminating S4 interface
This clause defines interactions between the CP and UP function during the following procedures related to the modification of a PDN connection.
Group 1 Procedures for Location Management, Handover, Service Request and Inter-System Change:
-	Inter SGSN Routeing Area Update Procedure:
-	Including steps specific for S4 SGSN: Inter SGSN Routeing Area Update and Combined Inter SGSN RA / LA Update using S4.
-	Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure:
-	Including steps specific for S4 SGSN: Inter SGSN Routeing Area Update and Combined Inter SGSN RA / LA Update using S4.
-	Iu mode RA Update Procedure:
-	Including steps specific for S4 SGSN: Routeing Area Update Procedure using S4.
-	SRNS Relocation Procedure.
-	Combined Hard Handover and SRNS Relocation Procedure.
-	Combined Cell / URA Update and SRNS Relocation Procedure:
-	Including steps specific for S4 SGSN: Serving RNS Relocation Procedure, Combined Hard Handover and SRNS Relocation Procedure, and Combined Cell / URA Update and SRNS Relocation Procedure Using S4.
-	Enhanced Serving RNS Relocation:
-	Including steps specific for S4 SGSN: Enhanced Serving RNS Relocation Procedure using S4.
-	MS Initiated Service Request Procedure.
-	Network Initiated Service Request Procedure:
-	Including steps specific for S4 SGSN: UE Initiated Service Request Procedure Using S4.
-	Iu mode to A/Gb mode Intra SGSN Change:
-	Including steps specific for S4 SGSN: Iu mode to A/Gb mode Intra SGSN Change using S4.
-	A/Gb mode to Iu mode Intra SGSN Change:
-	Including steps specific for S4 SGSN: A/Gb mode to Iu mode Intra-SGSN Change using S4.
-	Iu mode to A/Gb mode Inter-SGSN Change:
-	Including steps specific for S4 SGSN: Iu mode to A/Gb mode Inter-SGSN Change using S4.
-	A/Gb mode to Iu mode Inter SGSN Change:
-	Including steps specific for S4 SGSN: A/Gb mode to Iu mode Inter-SGSN Change using S4.
-	GPRS Paging Procedure (A/Gb mode):
-	S4 specific handling in Paging response for GPRS Downlink Transfer with no established user plane on S4.
Group 2 UE/SGSN initiated PDN connection modification:
-	Secondary PDP Context Activation Procedure for A/Gb mode.
-	Secondary PDP Context Activation Procedure for Iu mode:
-	Including steps specific for S4 SGSN: Secondary PDP Context Activation Procedure, PDP Creation part, using S4.
-	MS-Initiated PDP Context Modification Procedure, A/Gb mode.
-	MS-Initiated PDP Context Modification Procedure, Iu mode.
-	SGSN-Initiated PDP Context Modification Procedure, A/Gb mode.
-	SGSN-Initiated PDP Context Modification Procedure, Iu mode:
-	Including steps specific for S4 SGSN: Request part of SGSN-Initiated EPS Bearer Modification Procedure using S4, and Update part of SGSN-Initiated EPS Bearer Modification Procedure using S4.
-	MS Initiated PDP Context Deactivation Procedure for A/Gb mode (without Teardown Ind).
-	MS Initiated PDP Context Deactivation Procedure for Iu mode (without Teardown Ind).
-	SGSN-initiated PDP Context Deactivation Procedure (without Teardown Ind):
-	Steps specific for S4 SGSN: MS-and SGSN Initiated Bearer Deactivation Procedure.
Group 3 PGW initiated PDN connection modification:
-	Network Requested Secondary PDP Context Activation Procedure using S4.
-	GGSN-Initiated PDP Context Modification Procedure:
-	Including steps specific for S4 SGSN: PGW-Initiated Bearer Modification Procedure, A/Gb mode.
-	GGSN-Initiated PDP Context Modification Procedure:
-	Including steps specific for S4 SGSN: PGW-Initiated Bearer Modification Procedure, Iu mode.
-	GGSN-initiated PDP Context Deactivation Procedure (without Teardown Ind):
-	Including steps specific for S4 SGSN: PGW-initiated Bearer Deactivation Procedure
During the above procedures, following is the nature of interactions between the CP and UP function:
-	The SGW-C informs the SGW-U to modify the Sx session.
-	The PGW-C informs the PGW-U to modify the Sx session.


Figure 6.3.4.2.1-1: Interaction between CP and UP function with PDN connection modification, 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 may send an Sx Session Modification Request to the SGW-U to update the Sx session.
2b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the update 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 Modification Request to the PGW-U to update the Sx session.
3b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
4.	The relevant steps of the procedure as specified in the figure above are executed.
NOTE 1:	Step 2a/2b happens when SGW-C receives request message from S4 SGSN, and step 3a/3b happens when PGW-C receives request message from SGW-C.


Figure 6.3.4.2.1-2: Interaction between CP and UP function with PDN connection modification, 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 may send an Sx Session Modification Request to the PGW-U to update the Sx session. For "Secondary PDP Context Activation Procedure", PGW-C may request PGW-U to allocate F-TEID for the dedicated bearer. For "MS- or SGSN- Initiated PDP Context Deactivation Procedure", PGW-C shall request PGW-U to stop counting and stop forwarding packets for the affected bearers.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
3. The relevant steps of the procedure as specified in the figure above are executed.
4a.	The SGW-C may send an Sx Session Modification Request to the SGW-U to update the Sx session. For "Secondary PDP Context Activation Procedure", SGW-C may requests SGW-U to allocate F-TEID for the dedicate bearer. For "MS- or SGSN Initiated PDP Context Deactivation Procedure", SGW-C shall request SGW-U to stop counting and stop forwarding packets for the affected bearers.
4b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the update the Sx session.
5.	The relevant steps of the procedure as specified in the figure above are executed.
6a.	The SGW-C may send an Sx Session Modification Request to the SGW-U to update the Sx session. For "Secondary PDP Context Activation Procedure", the SGW-C shall include the F-TEIDu of the activated bearer received from the S4 SGSN or RNC. For "MS- or SGSN- initiated PDP Context Modification" with bearer QoS update procedure, SGW-C provides updated QoS parameters to SGW-U. For "MS- or SGSN Initiated PDP Context Deactivation Procedure", SGW-C shall request SGW-U to remove the PDR for the affected bearers.
6b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the update the Sx session.
7.	The relevant steps of the procedure as specified in the figure above are executed.
8a.	The PGW-C may send an Sx Session Modification Request to the PGW-U to update the Sx session. For "Secondary PDP Context Activation Procedure", the PGW-C shall include the F-TEIDu of the activated bearer received from the SGW. For "MS- or SGSN- Initiated PDP Context Deactivation Procedure, the PGW-C shall request PGW-U to remove the PDR for the affected bearers.
8b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
NOTE 2:	Step 2a/2b happens before PGW-C sends request message to SGW-C, and step 8a/8b happens when PGW-C receives response message from SGW-C.
NOTE 3:	Step 4a/4b happens when SGW-C receives request message from PGW-C, and step 6a/6b happens when SGW-C receives response message from S4 SGSN.


Figure 6.3.4.2.1-3: Interaction between CP and UP function with PDN connection modification, Group 3
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 Modification Request to the PGW-U to update the Sx session. For "Network Requested Secondary PDP Context Activation Procedure", PGW-C may request PGW-U to allocate F-TEID for the dedicated bearer. For "GGSN Initiated PDP Context Deactivation Procedure", PGW-C shall request PGW-U to stop counting and stop forwarding packets for the affected bearers.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
3a.	The SGW-C may send an Sx Session Modification Request to the SGW-U to update the Sx session. For "Network Requested Secondary PDP Context Activation Procedure", SGW-C may requests SGW-U to allocate F-TEID for the dedicated bearer. For "GGSN Initiated PDP Context Deactivation Procedure", SGW-C shall request SGW-U to stop counting and stop forwarding packets for the affected bearers.
3b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the update 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 to update the Sx session. For "Network Requested Secondary PDP Context Activation Procedure", the SGW-C shall include the F-TEIDu of the activated bearer received from the S4 SGSN or RNC. For "GGSN initiated PDP Context Modification" with bearer QoS update, SGW-C provides updated QoS parameters to SGW-U. For "GGSN Initiated PDP Context Deactivation Procedure", SGW-C shall request SGW-U to remove the PDR for the affected bearers.
5b.	The SGW-U sends an Sx Session Modification Response to the SGW-C confirming the update the Sx session.
6.	The relevant steps of the procedure as specified in the figure above are executed.
7a.	The PGW-C may send an Sx Session Modification Request to the PGW-U to update the Sx session. For "Network Requested Secondary PDP Context Activation Procedure", the PGW-C shall include the F-TEIDu of the activated bearer received from the SGW. For "GGSN initiated PDP Context Modification" with bearer QoS update, PGW-C provides updated QoS parameters to PGW-U. For "GGSN Initiated PDP Context Deactivation Procedure, the PGW-C shall request PGW-U to remove the PDR for the affected bearers.
7b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
NOTE 4:	Step 2a/2b happens before PGW-C sends request message to SGW-C, and step 7a/7b happens when PGW-C receives response message from SGW-C.
NOTE 5:	Step 3a/3b happens when SGW-C receives request message from PGW-C, and step 5a/5b happens when SGW-C receives response message from S4 SGSN.

NEXT CHANGE (11)

[bookmark: _Toc11122501]6.3.4.2.2	Procedures with SGSN terminating Gn/Gp interface
This clause defines interactions between the CP and UP function during the following procedures related to the modification of a PDN connection.
Group 1 Procedures for Location Management, Handover, Service Request and Inter-System Change:
-	Inter SGSN Routeing Area Update Procedure.
-	Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure.
-	Iu mode RA Update Procedure.
-	SRNS Relocation Procedure.
-	Combined Hard Handover and SRNS Relocation Procedure.
-	Combined Cell / URA Update and SRNS Relocation Procedure.
-	Enhanced Serving RNS Relocation.
-	MS Initiated Service Request Procedure.
-	Network Initiated Service Request Procedure.
-	Iu mode to A/Gb mode Intra SGSN Change.
-	A/Gb mode to Iu mode Intra SGSN Change.
-	Iu mode to A/Gb mode Inter-SGSN Change.
-	A/Gb mode to Iu mode Inter SGSN Change.
-	GPRS Paging Procedure (A/Gb mode).
Group 2 UE/SGSN initiated PDN connection modification:
-	Secondary PDP Context Activation Procedure for A/Gb mode.
-	Secondary PDP Context Activation Procedure for Iu mode.
-	SGSN-Initiated PDP Context Modification Procedure, A/Gb mode.
-	SGSN-Initiated PDP Context Modification Procedure, Iu mode.
-	MS-Initiated PDP Context Modification Procedure, A/Gb mode.
-	MS-Initiated PDP Context Modification Procedure, Iu mode.
-	MS Initiated PDP Context Deactivation Procedure for A/Gb mode (without Teardown Ind).
-	MS Initiated PDP Context Deactivation Procedure for Iu mode (without Teardown Ind).
-	SGSN-initiated PDP Context Deactivation Procedure (without Teardown Ind).
Group 3 PGW initiated PDN connection modification:
-	Network Requested Secondary PDP Context Activation Procedure using Gn
-	GGSN-Initiated PDP Context Modification Procedure for A/Gb mode
-	GGSN-Initiated PDP Context Modification Procedure for Iu mode
-	GGSN-initiated PDP Context Deactivation Procedure
During the above procedures, following is the nature of interactions between the CP and UP function:
-	The PGW-C informs the PGW-U to modify the Sx session.


Figure 6.3.4.2.2-1: Interaction between CP and UP function with PDN connection modification, 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 Modification Request to the PGW-U to update the Sx session.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
3.	The relevant steps of the procedure as specified in the figure above are executed.
NOTE 1:	Step 2a/2b happens when PGW-C receives request message from GnSGSN.


Figure 6.3.4.2.2-2: Interaction between CP and UP function with PDN connection modification, 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 may send an Sx Session Modification Request to the PGW-U to update the Sx session. For "Secondary PDP Context Activation Procedure", PGW-C may requests PGW-U to allocate F-TEID for the dedicated bearer. For "MS- and SGSN- Initiated PDP Context Deactivation Procedure", the PGW-C shall request PGW-U to remove the PDR for the affected bearers.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update 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 Modification Request to the PGW-U to update the Sx session.
4b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
5.	The relevant steps of the procedure as specified in the figure above are executed.
NOTE 2:	Step 2a/2b and step 4a/4b happen when PGW-C receives request message from GnSGSN.


Figure 6.3.4.2.2-3: Interaction between CP and UP function with PDN connection modification, Group 3
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 Modification Request to the PGW-U to update the Sx session. For "GGSN Initiated PDP Context Deactivation Procedure", PGW-C shall request PGW-U to stop counting and stop forwarding packets for the affected bearers.
2b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update 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 Modification Request to the PGW-U to update the Sx session. For "Network Requested Secondary PDP Context Activation Procedure", the PGW-C shall include the F-TEIDu of the activated bearer received from the GnSGSN. For "GGSN Initiated PDP Context Deactivation Procedure, the PGW-C shall request PGW-U to remove the PDR for the affected bearers.
4b.	The PGW-U sends an Sx Session Modification Response to the PGW-C confirming the update the Sx session.
5.	The relevant steps of the procedure as specified in the figure above are executed.
NOTE 3:	Step 2a/2b happens when PGW-C sends request message to GnSGSN, and step 4a/4b happens when PGW-C receives response message from GnSGSN for GGSN initiated PDP Context Modification/Deactivation Procedure, or request message for Network Requested Secondary PDP Context Activation.
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