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Abstract of the contribution:

This contribution defines dedicated bearer procedures to support UEs attached to a non-3GPP access.

Introduction

UEs operating in a non-3GPP access may need to activate, modify or deactivate dedicated bearers.  These bearers may be the same as those activated previously while the UE is LTE attached.  It may also be the case that the dedicated bearer is established first from the non-3GPP access.  All changes to dedicated bearers will continue to apply to the bearers should the UE leave the non-3GPP access, for example, if the UE hands off to a 3GPP access.

This contribution defines off-path signalling for Dedicated Bearer Activation, Modification without QoS, Modification with QoS and Deactivation procedures.

This document assumes that a PCC framework must be supported by the hPLMN and possibly the vPLMN to provision policies to non-3GPP accesses.  Support for PCC within the 3GPP accesses themselves remains optional however.  The implications of the lack of deployment of PCC within the 3GPP access is considered in this document.

Discussion

The policy distribution distribution occurs over the S9 interface to the vPCRF in the non-3GPP access.  The means by which this policy is enforced is specific to the non-3GPP access. This solution is described in [S2-07xxxx-2929-solution] and [S2-073133].

This document assumes that prior to the establishment, modification or deactivation of Dedicated Bearers an IP CAN session already exists between the non-3GPP Access GW and a "visited PCRF" associated with the non-3GPP access system.  This IP CAN session will be established either through a non-3GPP Attach Procedure or as the result of a handoff from 3GPP to non-3GPP access.

It is important to note, but outside of the scope of this specification, that any Access GW relocation that occurs within the non-3GPP core network must maintain the correspondence of the current Access GW and an active IP CAN session associated with the subscriber session.  Procedures have been described for this purpose for E-UTRAN access CN node relocation cases in 23.401.  The procedures concerning CN node relocation with IETF based S5/S8 [S2-073134] and policy signalling for Inter-RAT handover using IETF based S5/S8 [S2-073137] maintain an active IP CAN session with the Serving GW despite network relocation.  These procedures may serve as an illustrative example for non-3GPP SDOs that need to define similar procedures to support access to 3GPP from the non-3GPP system.

It is possible that an EPC deployment does not include the PCC infrastructure.  In this case, it is assumed that a 'stub PCRF' may be deployed with each PDN and Serving gateway, as described in [S2-073313].  It is assumed that it is required to support PCC to the non-3GPP access in order to support off-path policy signalling.
Dedicated Bearer Activation

Once this procedure completes, a Dedicated Bearer will exist from the PDN GW to the UE in the non-3GPP access.  QoS enforcement will be done in the non-3GPP Access GW, while additional enforcement may occur in the PDN GW (for example, for charging or gating).

Dedicated Bearer Modification without QoS

Once this procedure completes, an active Dedicated Bearer from the PDN GW to the UE in the non-3GPP access will be modified.  This modification concerns policy other than QoS enforcement, for example charging or filtering policies may be provisioned.

Dedicated Bearer Modification with QoS

Once this procedure completes, an active Dedicated Bearer from the PDN GW to the UE in the non-3GPP access will be modified.  User plane traffic will be subjected to this new policy. This modification concerns QoS enforcement, and perhaps other policy as well, for example charging or filtering policies may be provisioned.

Dedicated Bearer Deactivation

Once this procedure completes, an active Dedicated Bearer from the PDN GW to the UE in the non-3GPP access will be released.  All resources associated with the Dedicated Bearer will be freed.

Proposal

Add the following text to 23.402, Clause 5.5.x, and additional subclauses.

Start of first modification to 23.402, Section 5.5.x

5.5.x. Dedicated Bearer Procedures for Non-3GPP Access
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Figure 5.5.x-1: Non-3GPP Dedicated Bearer Signalling Procedure

The procedure given in figure 5.5.x-1 applies to all dedicated bearer operations, though the actions associated with each step will differ.  This is because in all cases the procedures are initiated by the PCRF in the home network (the hPCRF).

5.5.x.1 Dedicated Bearer Activation

Once this procedure completes, a Dedicated Bearer will exist from the PDN GW to the UE in the non-3GPP access.  QoS enforcement will be done in the non-3GPP Access GW, while additional enforcement may occur in the PDN GW (for example, for charging or gating).

The Dedicated Bearer Activation Procedure is depicted in Figure 5.5.x-1.

1. If dynamic provisioning of policy to the PDN GW is supported, the PCRF in the home PLMN (the hPCRF) sends a Policy and Charging Rules Provision to the PDN GW.  Otherwise, these rules are provisioned using configuration supplied to the PDN GW in advance and independent of this procedure.  These rules correspond to any additional handling for charging, etc. that must be performed in the PDN GW to support the newly activated Dedicated Bearer.

2. If dynamic provisioning of policy to the PDN GW is supported, the PDN GW responds to the PCRF with the result of the rules provisioning received in step 1.  The Ack message indicates whether the PDN GW will be able to enforce the rules provisioned.

3. The hPCRF sends a Policy and Charging Rules Provision message to the vPCRF of the non-3GPP access.  The vPCRF then forwards this message, effectively provisioning these rules, to the appropriate Access GW in the non-3GPP access.  This non-3GPP Access GW must have a previously established IP CAN Session established with the vPCRF.  The message must clearly identify the session, (e.g. through the NAI).  The rules include all necessary configuration to enforce the newly activated Dedicated Bearer.

4. The Non-3GPP Access GW will enforce the rules provisioned to it, and establish all necessary resources and configuration in the non-3GPP access system.  The details of this step are out of the scope of this specification.

5. The Non-3GPP Access GW will respond to the vPCRF with an Ack message indicating its ability to enforce the rules provisioned to it in step 3.  The vPCRF forwards this message to the hPCRF.

5.5.x.2 Dedicated Bearer Modification without QoS

Once this procedure completes, an active Dedicated Bearer from the PDN GW to the UE in the non-3GPP access will be modified.  This modification concerns policy other than QoS enforcement, for example charging or filtering policies may be provisioned.

The Dedicated Bearer Modification without QoS Procedure is depicted in Figure 5.5.x-1.

1. If dynamic provisioning of policy to the PDN GW is supported, the PCRF in the home PLMN (the hPCRF) sends a Policy and Charging Rules Provision to the PDN GW.  These rules correspond to any modified handling for charging, etc. that must be performed in the PDN GW to support the newly modified Dedicated Bearer.

2. If dynamic provisioning of policy to the PDN GW is supported, the PDN GW responds to the PCRF with the result of the rules provisioning received in step 1.  The Ack message indicates whether the PDN GW will be able to enforce the rules provisioned.

3. The hPCRF sends a Policy and Charging Rules Provision message to the vPCRF of the non-3GPP access.  The vPCRF then forwards this message, effectively provisioning these rules, to the appropriate Access GW in the non-3GPP access.  This non-3GPP Access GW must have a previously established IP CAN Session established with the vPCRF.  The message must clearly identify the session, (e.g. through the NAI). The rules include all necessary configuration to enforce the newly modified Dedicated Bearer.  The rules, though not concerned with QoS enforcement, may apply to accounting or other handling of the Dedicated Bearer.

4. The Non-3GPP Access GW will enforce the rules provisioned to it, and modify all necessary resources and configuration in the non-3GPP access system.  The details of this step are out of the scope of this specification.

5. The Non-3GPP Access GW will respond to the vPCRF with an Ack message indicating its ability to enforce the rules provisioned to it in step 3.  The vPCRF forwards this message to the hPCRF.

5.5.x.3 Dedicated Bearer Modifcation with QoS

Once this procedure completes, an active Dedicated Bearer from the PDN GW to the UE in the non-3GPP access will be modified.  User plane traffic will be subjected to this new policy. This modification concerns QoS enforcement, and perhaps other policy as well, for example charging or filtering policies may be provisioned.

The Dedicated Bearer Modification without QoS Procedure is depicted in Figure 5.5.x-1.

1. If dynamic provisioning of policy to the PDN GW is supported, the PCRF in the home PLMN (the hPCRF) sends a Policy and Charging Rules Provision to the PDN GW. Otherwise, these rules are provisioned using configuration supplied to the PDN GW in advance and independent of this procedure. These rules correspond to any modified handling for charging, etc. that must be performed in the PDN GW to support the newly modified Dedicated Bearer.

2. If dynamic provisioning of policy to the PDN GW is supported, the PDN GW responds to the PCRF with the result of the rules provisioning received in step 1.  The Ack message indicates whether the PDN GW will be able to enforce the rules provisioned.

3. The hPCRF sends a Policy and Charging Rules Provision message to the vPCRF of the non-3GPP access.  The vPCRF then forwards this message, effectively provisioning these rules, to the appropriate Access GW in the non-3GPP access.  This non-3GPP Access GW must have a previously established IP CAN Session established with the vPCRF.  The message must clearly identify the session, (e.g. through the NAI). The rules include all necessary configuration to enforce the newly modified QoS aspects of the Dedicated Bearer. 

4. The Non-3GPP Access GW will enforce the rules provisioned to it, and modify all necessary resources and configuration in the non-3GPP access system.  The details of this step are out of the scope of this specification.

5. The Non-3GPP Access GW will respond to the vPCRF with an Ack message indicating its ability to enforce the rules provisioned to it in step 3.  The vPCRF forwards this message to the hPCRF.

5.5.x.4 Dedicated Bearer Deactivation

Once this procedure completes, an active Dedicated Bearer from the PDN GW to the UE in the non-3GPP access will be released.  All resources associated with the Dedicated Bearer will be freed.

The Dedicated Bearer Deactivation Procedure is depicted in Figure 5.5.x-1.

1. If dynamic provisioning of policy to the PDN GW is supported, the PCRF in the home PLMN (the hPCRF) sends a Policy and Charging Rules Provision to the PDN GW. Otherwise, these rules are provisioned using configuration supplied to the PDN GW in advance and independent of this procedure. These rules correspond to any additional handling for charging, etc. that must be performed in the PDN GW to support the deactivation of the Dedicated Bearer.

2. If dynamic provisioning of policy to the PDN GW is supported, the PDN GW responds to the PCRF with the result of the rules provisioning received in step 1.  The Ack message indicates whether the PDN GW will be able to enforce the rules provisioned.

3. The hPCRF sends a Policy and Charging Rules Provision message to the vPCRF of the non-3GPP access.  The vPCRF then forwards this message, effectively provisioning these rules, to the appropriate Access GW in the non-3GPP access.  This non-3GPP Access GW must have a previously established IP CAN Session established with the vPCRF.  The message must clearly identify the session, (e.g. through the NAI).  The rules must include all necessary information required to deactivate an active Dedicated Bearer associated with the subscriber session.

4. The Non-3GPP Access GW will enforce the rules provisioned to it, and release all dedicated resources and configuration in the non-3GPP access system associated with the Dedicated Bearer.  The details of this step are out of the scope of this specification.

5. The Non-3GPP Access GW will respond to the vPCRF with an Ack message indicating its ability to enforce the rules provisioned to it in step 3.  The vPCRF forwards this message to the hPCRF.

End of first modification to 23.402, Section 5.5.x
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