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Abstract of the contribution:

Changes are proposed to TS 23.401 and TS 23.402 to include off-path signalling for IETF variants of Dedicated Bearer Establishment procedures for E-UTRAN access.

Introduction

The documentation approach described in [S2-07xxxx] is applied to four procedures:  Dedicated bearer activation, Dedicated bearer modification with bearer QoS update, Dedicated bearer modification without bearer QoS update and Dedicated bearer deactivation.

In each case, the IP CAN session associated with the UE is modified for the PCEF in the Serving GW.  If there is a session established by the PDN GW, this session is modified as well, as needed.  

The only difference between IETF based S5 and S8 is the use of a vPCRF in the VPLMN as an intermediary for messages between the Serving GW and the hPCRF in the HPLMN.

It is important to note that individual IP CAN Sessions are not established or terminated for each Dedicated Bearer associated with the UE.  This is only done on attach and detach.  These sessions are modified with the characteristics necessary to distinguish, handle and enforce the dedicated bearers as modifications to the rules associated with the single IP CAN session embracing the entire 'subscriber session' in the EPC.
Proposal

The following changes to TS 23.401 and TS 23.402 are proposed.

===start of first change: to TS 23.401, section 5.4.1===

5.4.1
Dedicated bearer activation

The dedicated bearer activation procedure for a GTP based S5/S8 is depicted in figure 5.4.1-1. In this procedure, the UE is assumed to be in active mode.
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Figure 5.4.1-1: Dedicated Bearer Activation Procedure, UE in Active Mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and IETF based S5/S8. For an IETF based S5/S8, procedure step (A) and (B) are defined in 23.402.  Steps 1, 9 and 10 concern GTP based S5/S8.
1.
Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If the PCC architecture is not present, the PDN GW may apply a local QoS policy.
2.
The PDN GW uses this QoS policy to assign the bearer QoS, i.e., it assigns the values to the bearer level QoS parameters (excluding AMBR); see clause 4.6.2. The PDN GW sends a Create Dedicated Bearer Request message (Bearer QoS, UL TFT, S5/S8 TEID) to the Serving GW.
Editor's note:
The identifier(s) used for bearer identification and linking with the default bearer is FFS.

3.
The Serving GW sends the Create Dedicated Bearer Request (Bearer QoS, UL TFT, S1-TEID) message to the MME. 

4.
The MME builds a Session Management Configuration IE including the UL TFT. The MME then signals the Bearer Setup Request (Bearer QoS, Session Management Configuration, S1-TEID) message to the eNodeB. 
5.
The eNodeB maps the bearer QoS to the Radio Bearer QoS. It then signals a Radio Bearer Setup Request (Radio Bearer QoS, Session Management Configuration) message to the UE. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer. 

6.
NOTE:
The details of the Radio Bearer QoS are specified by RAN2.
7.
The UE NAS layer builds a Session Management Response IE. The UE then acknowledges the radio bearer activation to the eNodeB with a Radio Bearer Setup Response (Session Management Response) message. 

8.
The eNodeB acknowledges the bearer activation to the MME with a Bearer Setup Response (S1-TEID, Session Management Response) message. The eNodeB indicates whether the requested Bearer QoS could be allocated or not. 

9.
The MME acknowledges the bearer activation to the Serving GW by sending a Create Dedicated Bearer Response (S1-TEID) message. 

10.
The Serving GW acknowledges the bearer activation to the PDN GW by sending a Create Dedicated Bearer Response (S5/S8-TEID) message.

11.
If the dedicated bearer activation procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message. 

NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

===end of first change: to TS 23.401, section 5.4.1===

===start of second change: to TS 23.402, section 5.5.x.1===

5.5.x.1 IETF-Based Dedicated Bearer Activation for E-UTRAN Accesses
When a dedicated bearer is activated, the IP CAN Session associated with the UE is modified to include all necessary configuration to support and enforce the policy associated with the dedicated bearer.
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Figure 5.5.x.1-1: Dedicated Bearer Activation Procedure, UE in Active Mode, IETF based S5
The procedure described in Figure 5.5.x.1-1 shows only the differences which arise when IETF based S5 and S8 are employed instead of GTP based S5 and S8.  The GTP variant of this procedure is given in TS 23.401.
A.1.
If dynamic policy provisioning is deployed, the PCRF sends a PCC decision provision (Charging, Gating, and other non-QoS policy) message to the PDN GW. If the PCC architecture is not present, the PDN GW may apply a local policy.
A.2.
If the dedicated bearer activation procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (Charging, Gating and other non-QoS policy) could be enforced or not by sending a Provision Ack message. 

A.3.
If dynamic policy provisioning is deployed, the Serving GW uses this QoS policy to assign the bearer QoS, i.e., it assigns the values to the bearer level QoS parameters (excluding AMBR); see clause 4.6.2. The Serving GW sends a Create Dedicated Bearer Request message (Bearer QoS, UL TFT, S5/S8 TEID) to the MME.
Steps between A.3 and B.1 are described in TS 23.401, Section 5.4.1.

B.1.
If the dedicated bearer activation procedure was triggered by a PCC Decision Provision message from the PCRF, the Serving GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message.
The procedure steps described above apply to both IETF based S5 and S8, but there is one variation between the two.  In Figure 5.5.x.1-2, dedicated bearer activation over IETF based S8 is depicted.
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Figure 5.5.x.1-2: Dedicated Bearer Activation Procedure, UE in Active Mode, IETF based S8
Unlike IETF based S5, the vPCRF acts as an intermediary, provisioning the PCC decision made by the hPCRF. The vPCRF receives the Provision Ack  from the Serving GW and forwards it to the hPCRF.
===end of second change: to TS 23.402, section 5.5.1.x===

===start of third change: to TS 23.401, section 5.4.2===
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Figure 5.4.2-1: Dedicated Bearer Modification Procedure with Bearer QoS Update, UE in active mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and IETF based S5/S8. Steps 1 and 2 (A), and 9 and 10 (B) have an IETF variant that is described in 23.402.  The GTP variant of S5 and S8 are described here.
1.
 Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If a PCC architecture is not present, the PDN GW may apply a local QoS policy.

2.
The PDN GW uses this QoS policy to determine that a service data flow shall be aggregated to or removed from an active dedicated bearer. The PDN GW generates the UL TFT and updates the Bearer QoS to match the aggregated set of service date flows. The PDN GW then sends the Update Dedicated Bearer Request (Bearer QoS, UL TFT) message to the Serving GW.

NOTE:
The identifier(s) used for bearer identification and linking with the default bearer is FFS.
3.
The Serving GW sends the Update Dedicated Bearer Request (Bearer QoS, UL TFT) message to the MME. 

4.
The MME builds a Session Management Configuration IE including the UL TFT. The MME then sends the Bearer Modify Request (Bearer QoS, Session Management Configuration) message to the eNodeB. 

5.
The eNodeB maps the modified Bearer QoS to the Radio Bearer QoS. It then signals a Radio Bearer Modify Request (Radio Bearer QoS, Session Management Configuration) message to the UE. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer.

NOTE:
The details of the Radio Bearer QoS are specified by RAN2.

6.
The UE NAS layer builds a Session Management Response IE. The UE then acknowledges the radio bearer modification to the eNodeB with a Radio Bearer Modify Response (Session Management Response).message.

7.
The eNodeB acknowledges the bearer modification to the MME with a Bearer Modify Response (Session Management Response) message. With this message, the eNodeB indicates whether the requested Bearer QoS could be allocated or not.

8.
The MME acknowledges the bearer modification to the Serving GW by sending an Update Dedicated Bearer Response message. 

9.
The Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Dedicated Bearer Response message.

10.
If the dedicated Bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message.
NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

===end of third change: to TS 23.401, section 5.4.2===

===start of fourth change: to TS 23.402, section 5.5.x.2===

5.5.x.2 IETF-Based Dedicated Bearer Modification with QoS Update for E-UTRAN Accesses
When a dedicated bearer is modified, the IP CAN Session associated with the UE is modified to include all necessary configuration to support and enforce the policy associated with the dedicated bearer.
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Figure 5.5.x.2-1: Dedicated Bearer Modification with QoS Update Procedure
UE in Active Mode, IETF based S5

The procedure described in Figure 5.5.x.2-1 shows only the differences which arise when IETF based S5 and S8 are employed instead of GTP based S5 and S8.  The GTP variant of this procedure is given in TS 23.401.
A.1
 If dynamic policy provisioning is deployed, the PCRF sends a PCC decision provision (Charging, Gating or any other non-QoS policy) message to the PDN GW.  If the PCC architecture is not present, the PDN GW may apply a local policy.

A.2
If dedicated bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW inciates to the PCRF whether the requested decision in step A.1 could be enforced or not by sending a Provision Ack message.

A.3
If dynamic policy provisioning is deployed, the PCRF sends a PCC decision provision (QoS, and any other other policy) to the Serving GW.  The Serving GW now has the new Bearer QoS and UL TFT corresponding to a S1 GTP dedicated bearer.
Steps between A.3 and B.1 are described in TS 23.401, section 5.4.2.

B.1
If the dedicated bearer modification message was triggered by a PCC decision provision message from the PCRF, the Serving GW indicates to the PCRF whether the requested PCC decision (QoS Policy and optionally more) could be enforced or not in a Provision Ack message.
The procedure above applies to both IETF based S5 and S8 except for one variation between the two.  In figure 5.5.x.2-2, the procedure for IETF based S8 is depicted.
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Figure 5.5.x.2-2: Dedicated Bearer Modification with QoS Update Procedure,
UE in Active Mode, IETF based S8

Unlike IETF based S5, the vPCRF acts as an intermediary, provisioning the PCC decision made by the hPCRF. The vPCRF receives the Provision Ack  from the Serving GW and forwards it to the hPCRF.
===end of fourth change: to TS 23.402, section 5.5.x.2===

===start of fifth change: to TS 23.401, section 5.4.3===
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Figure 5.4.3-1: Dedicated Bearer Modification Procedure without Bearer QoS Update, UE in active mode

NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and IETF based S5/S8. Steps 1 and 2 (A), and 9 and 10 (B) have an IETF variant that is described in 23.402.  The GTP variant of S5 and S8 are described here.
1.
Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If a PCC architecture is not present, the PDN GW may apply a local QoS policy.

2.
The PDN GW uses this QoS policy to determine that a service data flow shall be aggregated to or removed from an active dedicated bearer. The PDN GW generates the UL TFT and determines that no update of the Bearer QoS is needed. The PDN GW then sends the Update Dedicated Bearer Request (UL TFT) message to the Serving GW.

Editor's note:
The identifier(s) used for bearer identification and linking with the default bearer is FFS.

3.
The Serving GW sends the Update Dedicated Bearer Request (UL TFT) message to the MME. 

4.
The MME builds a Session Management Configuration IE including the UL TFT. The MME then sends a Downlink NAS Transport (Session Management Configuration) message to the eNodeB.
5.
The eNodeB sends the Direct Transfer (Session Management Configuration) message to the UE. The UE uses the uplink packet filter (UL TFT) to determine the mapping of service data flows to the radio bearer.

6.
The UE NAS layer builds a Session Management Response. The UE then sends a Direct Transfer (Session Management Response) message to the eNodeB. 

7.
The eNodeB sends an Uplink NAS Transport (Session Management Response) message to the eNodeB.

8.
The MME acknowledges the bearer modification to the Serving GW by sending an Update Dedicated Bearer Response message. 

9.
The Serving GW acknowledges the bearer modification to the PDN GW by sending an Update Dedicated Bearer Response message.


10.
If the dedicated bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF whether the requested PCC decision (QoS policy) could be enforced or not by sending a Provision Ack message.
NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

===start of fifth change: to TS 23.401, section 5.4.3===

===start of sixth change: to TS 23.402, section 5.5.x.3===

5.5.x.3 IETF-Based Dedicated Bearer Modification without QoS Update for E-UTRAN Accesses

When a dedicated bearer is modified, the IP CAN Session associated with the UE is modified to include all necessary configuration to support and enforce the policy associated with the dedicated bearer.
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Figure 5.5.x.3-1: Dedicated Bearer Modification without QoS Update Procedure
UE in Active Mode, IETF based S5

The procedure described in Figure 5.5.x.3-1 shows only the differences which arise when IETF based S5 and S8 are employed instead of GTP based S5 and S8.  The GTP variant of this procedure is given in TS 23.401.
A.1
If dynamic policy provisioning is deployed, the PCRF sends a PCC decision provision (Charging, Gating or any other non-QoS policy) message to the PDN GW.  If the PCC architecture is not present, the PDN GW may apply a local policy.

A.2
If dedicated bearer modification procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW inciates to the PCRF whether the requested decision in step A.1 could be enforced or not by sending a Provision Ack message.

A.3
If dynamic policy provisioning is deployed, the PCRF sends a PCC decision provision (any non-QoS policy) to the Serving GW.  The Serving GW now has the new Bearer parameters and UL TFT corresponding to a S1 GTP dedicated bearer.

Steps between A.3 and B.1 are described in TS 23.401, section 5.4.3.

B.1
If the dedicated bearer modification message was triggered by a PCC decision provision message from the PCRF, the Serving GW indicates to the PCRF whether the requested PCC decision (any non-QoS Policy) could be enforced or not in a Provision Ack message.

The procedure above applies to both IETF based S5 and S8 except for one variation between the two.  In figure 5.5.x.3-2, the procedure for IETF based S8 is depicted.
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Figure 5.5.x.3-2: Dedicated Bearer Modification without QoS Update,Procedure,
UE in Active Mode, IETF based S8
Unlike IETF based S5, the vPCRF acts as an intermediary, provisioning the PCC decision made by the hPCRF. The vPCRF receives the Provision Ack  from the Serving GW and forwards it to the hPCRF.
===end of sixth change: to TS 23.402, section 5.5.x.3===

===start of seventh change: to TS 23.401, section 5.4.4.1===
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Figure 5.4.4-1: PDN GW Initiated Dedicated Bearer Deactivation, UE in active mode
NOTE:
Steps 3-8 are common for architecture variants with GTP based S5/S8 and IETF based S5/S8 Steps 1 and 2 (A), and 9 and 10 (B) have an IETF variant that is described in 23.402.  The GTP variant of S5 and S8 are described here.
1.
Optionally, the PCRF sends a PCC decision provision (QoS policy) message to the PDN GW. If a PCC architecture is not present, the PDN GW may apply a local QoS policy. 
2.
The PDN GW is triggered by the QoS policy to initiate dedicated bearer deactivation procedure. The PDN GW sends a Delete Dedicated Bearer Request message to the Serving GW. 

3.
The Serving GW sends the Delete Dedicated Bearer Request message to the MME. 

4.
The MME signals the Deactivate Bearer Request message to the eNodeB. 
5.
The eNodeB signals a Radio Bearer Release Request message to the UE. 
6.
The UE removes the UL TFTs corresponding to the released radio bearer. The UE then acknowledges the radio bearer release to the eNodeB with a Radio Bearer Release Response message. 

7.
The eNodeB acknowledges the bearer deactivation to the MME with a Deactivate Bearer Response message. 

8.
The MME acknowledges the bearer deactivation to the Serving GW by sending a Delete Dedicated Bearer Response message. 

9.
The Serving GW acknowledges the bearer deactivation to the PDN GW by sending a Delete Dedicated Bearer Response message.

10.
If the dedicated bearer deactivation procedure was triggered by a PCC Decision Provision message from the PCRF, the PDN GW indicates to the PCRF that the requested PCC decision was enforced by sending a Provision Ack message.

NOTE:
The exact signalling of step 1 and 10 (e.g. in case of local break-out) is outside the scope of this specification. This signalling and its interaction with the dedicated bearer activation procedure are to be specified in 3GPP TS 23.203 [6]. Steps 1 and 10 are included here only for completeness.

===end of seventh change: to TS 23.401, section 5.4.4.1===

===start of eighth change: to TS 23.402, section 5.5.x.4===

5.5.x.4 IETF-Based Dedicated Bearer Deactivation for E-UTRAN Accesses

When a dedicated bearer is deactivated, the IP CAN Session associated with the UE is modified to remove all associated configuration meant to support and enforce the policy associated with the dedicated bearer.
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Figure 5.5.x.2-1: Dedicated Bearer Deactivation Procedure
UE in Active Mode, IETF based S5

The procedure described in Figure 5.5.x.2-1 shows only the differences which arise when IETF based S5 and S8 are employed instead of GTP based S5 and S8.  The GTP variant of this procedure is given in TS 23.401.
A.1
If dynamic policy provisioning is deployed, the PCRF is used to control dedicated bearer deactivation, and the PDN GW has been configured with policy and charging rules, the hPCRF (home PLMN PCRF) sends a PCC Decision Provision message to the PDN GW.  This message indicates that the rules associated with a particular dedicated bearer must be removed.

A.2
If the PCRF informs the PDN GW that rules associated with a dedicated bearer are to be removed, the PDN GW will perform this action and return the result to the PCRF in a Provision Ack message.

A.3.
If dynamic policy provisioning is deployed, the the PCRF is used to control dedicated bearer deactivation, the hPCRF sends a PCC Decision Provision message to the Serving GW.  This message indicates that the rules associated with a particular dedicated bearer must be removed.

The steps between A.3 and B.1 are identical for the GTP and IETF variants of S5 and S8.  These steps are defined in TS 23.401, section 5.4.4.1.

B.1
If the PCRF sent a message to the Serving GW in step A.3, the Serving GW performs the required action and responds to the PCRF with the results in a Provsion Ack message.
The IETF S5 and S8 Dedicated Bearer Deactivation procedures are the same except for one detail.  The S8 procedure is described below in figure 5.5.x.4-2.
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Figure 5.5.x.4-2: Dedicated Bearer Deactivation Procedure, UE in Active Mode, IETF based S8
Unlike IETF based S5, the vPCRF acts as an intermediary, provisioning the PCC decision made by the hPCRF. The vPCRF receives the Provision Ack  from the Serving GW and forwards it to the hPCRF.
===end of eighth change: to TS 23.402, section 5.5.x.4===
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