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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 Inter-RAT Handover procedures for 3GPP access.

Introduction

The documentation approach described in [S2-07xxxx] is applied to the following procedures 

5.5.2.1.3 Execution phase (of E-UTRAN to UTRAN Iu mode Inter RAT handover based on PS handover)

5.5.2.2.3 Execution phase (of UTRAN Iu mode to E-UTRAN Inter RAT handover based on PS handover)

5.5.2.3.3 Execution phase (of E-UTRAN to GERAN A/Gb mode Inter RAT handover based on PS handover)

5.5.2.4.3 Execution phase (of GERAN A/Gb mode to E-UTRAN Inter RAT handover based on PS handover)

In each of these procedures, the change of RAT is signalled to the PDN GW from the Serving GW in an Update Bearer Request message.  In the case of IETF S5/S8, this message will not occur, since signalling will be done off-path.  The only change introduced by the proposal in this contribution is a signalling mechanism to carry the change of RAT information to the PDN GW indirectly, by means of the PCRF.

Discussion

This proposal assumes that IETF based S5/S8 will imply that the bearer binding will be in the Serving GW not the PDN GW, as discussed in [S2-07xxxx].  For this reason, it is not clear that it is essential that the PDN GW obtain change of RAT information at all.  However, though QoS parameter binding occurs in the Serving GW, this does not preclude that the PDN GW performs some policy based control or charging function and these may be influenced by the change of RAT.

Further, this information was available to the GGSN in prior releases and we do not want to see a reduction of functionality in release 8, we ensure that even though there is no on-path signalling possible between the Serving GW and the PDN GW, the change of RAT information is provided to the PDN GW by other means.

The mechanism proposed is for the Serving GW to send a "Request Policy and Charging Rules" message to the PCRF.  The Serving GW will receive a "Policy and Charging Rules Provision" response from the PCRF.  The PCRF then sends a PCRF initiated session modification to the PDN GW in the form of a "Policy and Charging Rules Provision" message.  The PDN GW responds with an "Ack" message to the PCRF.

Proposal

(1). Modifications to 5.5.2.1.3 Execution phase (of E-UTRAN to UTRAN Iu mode Inter RAT handover based on PS handover)

Begin first change: Modify 23.401, Section 5.5.2.1.3
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Figure 5.5.2.1-2: E-UTRAN to UTRAN Iu mode Inter RAT HO, execution phase

The procedure steps in the region marked (A) differ in the case that IETF based S5 and S8 is employed.  This variant is defined in TS 23.402.
1.
The source MME completes the preparation phase towards source eNodeB by sending the message Relocation Command (Target to Source Transparent Container, Bearers Subject to Data Forwarding List). "Bearers Subject to Data forwarding list" may be included in the message and it shall be a list of ‘Address(es) and TEID(s) for user traffic data forwarding’ received from target side in the preparation phase (Step 6)..


The source eNodeB initiates data forwarding for bearers specified in the "Bearers Subject to Data Forwarding List". The data forwarding may go directly to target RNC or alternatively go via the Serving GW if so decided by source MME and or/ target SGSN in the preparation phase.

End first change: Modify 23.401, Section 5.5.2.1.3
(2). Modifications to 5.5.2.2.3 Execution phase (of UTRAN Iu mode to E-UTRAN Inter RAT handover based on PS handover)

Begin second change: Modify 23.401, Section 5.5.2.2.3
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Figure 5.5.2.2-2: UTRAN Iu mode to E-UTRAN Inter RAT HO, execution phase

The procedure steps in the region marked (A) differ in the case that IETF based S5 and S8 is employed.  This variant is defined in TS 23.402.

1.
The source SGSN completes the preparation phase towards source RNC by sending the message Relocation Command (Target to Source Transparent Container, RABs to be Released List, RABs Subject to Data Forwarding List). "RABs to be Released list" will be the list of all NSAPIs (RAB Ids) for which a Bearer was not established in Target eNode. "RABs Subject to Data forwarding list" may be included in the message and it shall be a list of ‘Address(es) and TEID(s) for user traffic data forwarding’ received from target side in the preparation phase (Step 6)).
End second change: Modify 23.401, Section 5.5.2.2.3
(3). Modifications to 5.5.2.3.3 Execution phase (of E-UTRAN to GERAN A/Gb mode Inter RAT handover based on PS handover)

Begin third change: Modify 23.401, Section 5.5.2.3.3
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Figure 5.5.2.3-1: E-UTRAN to GERAN A/Gb mode Inter RAT HO, execution phase
The procedure steps in the region marked (A) differ in the case that IETF based S5 and S8 is employed.  This variant is defined in TS 23.402.
1.
The Source MME completes the preparation phase towards Source eNodeB by sending the message Relocation Command (Target to Source Transparent Container (PS Handover Command with RN part and EPC part), Bearers Subject to Data Forwarding List). "Bearers Subject to Data forwarding list" may be included in the message and it shall be a list of ‘Address(es) and TEID(s) for user traffic data forwarding’ received from target side in the preparation phase (Step 6). 

Source eNodeB initiate data forwarding for the bearers specified in the "Bearers Subject to Data Forwarding List". The data forwarding may go directly i.e. to target SGSN or alternatively go via the Serving GW if so decided by source MME and/or target SGSN in the preparation phase.
End third change: Modify 23.401, Section 5.5.2.3.3
(4). Modifications to 5.5.2.4.3 Execution phase (of GERAN A/Gb mode to E-UTRAN Inter RAT handover based on PS handover)

Begin fourth change: Modify 23.401, Section 5.5.2.4.3
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Figure 5.5.2.4-2: GERAN A/Gb mode to E-UTRAN Inter RAT HO, execution phase
The procedure steps in the region marked (A) differ in the case that IETF based S5 and S8 is employed.  This variant is defined in TS 23.402.

1.
The Source SGSN completes the preparation phase towards Source BSS by sending the message PS HO Required Acknowledge (TLLI, List of Set Up PFCs, Target to Source Transparent Container). This message includes all PFIs that could be established on the Target side. 

End fourth change: Modify 23.401, Section 5.5.2.4.3
(5). General Modification to 23.402 to support RAT change notification to the PDN GW

Begin fifth change: Modify 23.402, Section 5.5.x

5.5.x. Inter-RAT Handover Bearer Update using IETF based S5 and S8

When an Inter-RAT handoff occurs, the enhanced packet core shall signal this event to the PDN GW.  In the case of an IETF based S5 and S8, an Update Bearer Request is not sent from the Serving GW to the PDN GW.  Instead, the PCRF in the HPLMN is informed of the change and any change in the policy that results is signalled to the PDN GW.  
The only difference between the S5 and S8 cases is the use of the PCRF in the visited network as an intermediary to forward messages by the Serving GW in the VPLMN to the PCRF in the HPLMN.
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Figure 5.5.x-1: Inter-RAT Handover Bearer Update using IETF based S5

1. Upon a change in RAT, if dynamic policy is deployed, the Serving GW informs the PCRF by means of a Request Policy and Charging Rules message.  This message indicates that the Inter-RAT handoff occurred and the new RAT type.

2. If dynamic policy is deployed, the PCRF responds to the Serving GW with any change of policy implied by the change in RAT type.

3. If dynamic policy is deployed, the PCRF initiates a change in Policy and Charging rules provisioned to the PDN GW as a result in the change in RAT type.
Editor's Note: It remains FFS how uplink signalling of  change of RAT is performed in case the dynamic PCC infrastructure is not deployed.
4. If dynamic policy is deployed, the PDN GW acknowledges the change in policy.
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Figure 5.5.x-2: Inter-RAT Handover Bearer Update using IETF based S8
1. Upon a change in RAT, if dynamic policy is deployed, the Serving GW informs the vPCRF (the PCRF in the visited network) by means of a Request Policy and Charging Rules message.  This message indicates that the Inter-RAT handoff occurred and the new RAT type.  The vPCRF sends a Request Policy and Charging Rules message to the hPCRF (the PCRF in the home network).
2. If dynamic policy is deployed, the hPCRF responds to the vPCRF with any change of policy implied by the change in RAT type.  The vPCRF forwards the Policy and Charging Rules Provision message to the Serving GW.
3. If dynamic policy is deployed, the PCRF initiates a change in Policy and Charging rules provisioned to the PDN GW as a result in the change in RAT type.
Editor's Note: It remains FFS how uplink signalling of  change of RAT is performed in case the dynamic PCC infrastructure is not deployed.

4. If dynamic policy is deployed, the PDN GW acknowledges the change in policy.

End fifth change: Modify 23.402, Section 5.5.x
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