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1. Introduction
This is the P-CR about mapping of location management, handover and service request for the TR29.875 Interworking Proxy for GTP and PMIP functions.
2. Reason for Change
The mapping in GTP and PMIP procedures for TAU/RAU or intra-3GPP Handover, and Service Request is required. This contribution explains how the GTP and PMIP procedure for TAU/RAU or intra-3GPP Handover, and Service Request described in 3GPP TS23.401 and 3GPP TS23.402 is mapped.
The paper depicts the information flows for PMIP-based vPLMN/GTP-based hPLMN and vice-versa. The assumed scenario is that full PCC is deployed.

According to TS23.402, same procedure is used over S8 for TAU/RAU or intra-3GPP Handover. Therefore, it is proposed to merge them into one section called TAU and Handover Procedures. Similar procedure is used over S8 for Service Request procedure. Hence, another section is included in this P-CR called UE-triggered Service Request.
3. Proposal

It is proposed to agree the following changes to 3GPP TR29.875.
* * * First Change * * * *
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6
Mapping of procedures between GTP and PMIP
6.1
Mapping of procedures between GTP and PMIP with PCC support 6
6.1.x
Location Management and Handover Procedures
6.1.x.1

General
The IWP needs to successfully complete any parallel PMIP and PCC signalling exchange before continuing with the next step on the GTP side.

6.1.x.2

3GPP access scenario
6.1.x.2.0
General
This section applies to location management procedures including TAU/RAU, intra-3GPP handover and other procedures where Modify Bearer messages may be sent between S-GW and P-GW.

This section applies to the following procedures:
-
Tracking Area Update procedure

-
Gn/Gp SGSN to MME Tracking Area Update
-
Routeing Area Update with MME interaction

-
Gn/Gp SGSN to S4 SGSN Routing Area Update

-
Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update to S4 SGSNs
-
Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure
-
Iu mode RA Update Procedure
-
Inter RAT handover

-
E-UTRAN to UTRAN Iu mode Inter RAT handover

-
E-UTRAN to GERAN A/Gb mode Inter RAT handover
-
Intra RAT handover

-
X2 based handover

-
S1 based handover

-
Serving RNS Relocation Procedure
-
Combined Hard Handover and SRNS Relocation Procedure
-
Combined Cell / URA Update and SRNS Relocation Procedure
-
Enhanced Serving RNS Relocation
-
Intersystem Change

-
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
-
Paging Response with no established user plane on S4
6.1.x.2.1
Location Management and Handover Procedures with Serving GW Relocation 
6.1.x.2.1.1
PMIP-based S8 vPLMN and GTP-based S8 hPLMN scenario

The mapping of procedures for this scenario is shown in figure 6.1.x.2.1.1-1:
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Figure 6.1.x.2.1.1-1: Mapping of Location Management and Handover Procedures with Serving GW Relocation for PMIP-based S8 vPLMN and GTP-based S8 hPLMN scenario
NOTE1:     The details of procedures for the S-GW with entities except IWP and vPCRF and the details of procedures for the P-GW with entities except IWP and hPCRF are described in 3GPP TS 23.401[3], TS 23.402 [2] and TS 23.203[4], and are not shown in this clause.

NOTE2:     The details of PCC related procedures are described in 3GPP TS 23.203[4], 3GPP TS 29.212[5] and 3GPP TS 29.215[6].

NOTE3:     The IWP needs to manage the ongoing sessions e.g. bindings of messages of S8 and S9 with TEID in GTP side, with IMSI, APN and IP address for the particular user in PMIP side.

The optional interaction steps between the gateways and the PCRF in the procedures in Figure 6.1.x.2.1.1-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.

1.
The new S-GW which is located on vPLMN initiates Gateway Control Session Establishment Procedures as specified in TS 23.203 [4], in order to communicate with hPCRF through vPCRF with S9 appropriate procedure. As part of the procedure the Serving GW informs the PCRF of the new RAT type. The PCRF sends information to the Serving GW enabling bearer binding and other behavior. 

NOTE4: It is FFS whether further PCC related consideration is needed during step1. 

2.
The new S-GW which is located on vPLMN intends to send Proxy Binding Update to the P-GW which is located on hPLMN. That results the new S-GW sending the message to the IWP. The IWP address itself is already sent to the new S-GW before the step1 by MME.

3.
If the RAT type has changed or the User Location Information IE is received, the IWP informs the P-GW about the change by sending Modify Bearer Request to the P-GW which is located on hPLMN.
NOTE5: IWP should complete the step1 and step2 to precede this step.
4.
If dynamic PCC is deployed, and RAT type information needs to be conveyed from the PDN GW to the PCRF, then the PDN GW shall send RAT type information to the PCRF by means of an IP CAN Session Modification procedure as defined in TS 23.203 [4].
5.
The P-GW sends Modify Bearer Response to the IWP.

6.
The IWP sends Proxy Binding Ack to the new S-GW.

7.
The old S-GW initiates the Gateway Control Session Termination Procedure with the PCRF as specified in TS 23.203 [4]. The old S-GW ceases to perform Bearer Binding and associated policy controlled functions.
NOTE6:     Step 7 occurs when the old S-GW receives a Delete Session Request message from the MME as specified in TS 23.401[3], TS 23.402[2].

6.1.x.2.1.2
GTP-based S8 vPLMN and PMIP-based S8 hPLMN scenario

The mapping of procedures for this scenario is shown in figure 6.1.x.2.1.2-1:
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Figure 6.1.x.2.1.2-1: Mapping of Location Management and Handover Procedures with Serving GW Relocation for GTP-based S8 vPLMN and PMIP-based S8 hPLMN scenario
NOTE1:     The details of procedures before step1 and after step6 for vPLMN and hPLMN are described in 3GPP TS 23.401[3], TS 23.402 [2] and TS 23.203[4]. 

NOTE2:     The details of PCC related procedures are described in 3GPP TS 23.203[4], 3GPP TS 29.212[5] and 3GPP TS 29.215[6].
NOTE3:     The IWP needs to manage the ongoing sessions e.g. bindings of messages of S8 and S9 with TEID in GTP side, with IMSI, APN and IP address for the particular user in PMIP side.
The optional interaction steps between the gateways and the PCRF in the procedures in Figure 6.1.x.2.1.2-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.
1.
The S-GW which is located on vPLMN intends to send Modify Bearer Request to P-GW which is located on hPLMN via GTP-based S8 interface based on the condition described in 3GPP TS 23.401[3]. The IWP address itself is already sent to S-GW before the step1 by MME in 3GPP access case. That results the S-GW sending the message to IWP. This step may inform the change of for example for S-GW relocation or the RAT type that e.g. can be used for charging.
2.
After receiving Modify Bearer Request, the IWP initiates S9 appropriate procedure acting as triggered by Gateway Control Session Establishment which is initiated by S-GW to align with the procedures described in 3GPP TS23.402 [2] between hPCRF via S9 interface.

3.
The PCRF sends an updated policy to the P-GW by initiating the Policy and Charging Rules Provision Procedure as specified in TS 23.203 [4] if the PCC rules have changed based on the RAT type reported in step 2. Further, the hPCRF notifies the PDN GW of the change in RAT and the UE Location Information IE (if this has been received from the MME preceding step 1). 
4.
The IWP sends Modify Bearer Response to the S-GW with the results of step5.

6.1.x.2.2
Location Management and Handover Procedures without Serving GW Relocation
6.1.x.2.2.1
PMIP-based S8 vPLMN and GTP-based S8 hPLMN scenario

The mapping of procedures for this scenario without S-GW relocation is shown in figure 6.1.x.2.2.1-1:
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Figure 6.1.x.2.2.1-1: Mapping of Location Management and Handover Procedures without Serving GW Relocation for PMIP-based S8 vPLMN and GTP-based S8 hPLMN scenario
NOTE1: The details of procedures for the S-GW with entities except IWP and vPCRF and the details of procedures for the P-GW with entities except IWP and hPCRF are described in 3GPP TS23.401[3], TS23.402 [2] and TS23.203[4], and are not shown in this clause.

NOTE2: The details of PCC related procedures are described in 3GPP TS23.203[4], 3GPP TS29.212[5] and 3GPP TS29.215[6].

NOTE3: The IWP needs to manage the ongoing sessions e.g. bindings of messages of S8 and S9 with TEID in GTP side, with IMSI, APN and IP address for the particular user in PMIP side.

The optional interaction steps between the gateways and the PCRF in the procedures in Figure 6.1.x.2.2.1-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.
1.
The S-GW which is located on vPLMN initiate the Gateway Control and QoS Policy Rules Request Procedure as specified in TS 23.203 [4], in order to inform the hPCRF through vPCRF with S9 appropriate procedure about the change of RAT type and UE Location Information IE (if this has been received from the MME preceding step 1). 

NOTE4: It is FFS whether further PCC related consideration is needed during step1. 

2.
If the RAT type has changed or the User Location Information IE is received, the IWP informs the P-GW about the change by sending Modify Bearer Request to the P-GW which is located on hPLMN.
3.
If dynamic PCC is deployed, and RAT type information needs to be conveyed from the P-GW to the PCRF, the P-GW shall send this information by initiating IP-CAN Session Modification Procedure as defined in TS 23.203 [4].

4.
The P-GW sends Modify Bearer Response to the IWP. 

6.1.x.2.2.2
GTP-based S8 vPLMN and PMIP-based S8 hPLMN scenario

The mapping of procedures for this scenario without S-GW relocation is shown in figure 6.1.x.2.2.2-1:
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Figure 6.1.x.2.2.2-1: Mapping of Location Management and Handover Procedures without Serving GW Relocation for GTP-based S8 vPLMN and PMIP-based S8 hPLMN scenario
NOTE1: The details of procedures for the S-GW with entities except IWP and vPCRF and the details of procedures for the P-GW with entities except IWP and vPCRF are described in 3GPP TS23.401[3], TS23.402 [2] and TS23.203[4], and are not shown in this clause.

NOTE2: The details of PCC related procedures are described in 3GPP TS23.203[4], 3GPP TS29.212[5] and 3GPP TS29.215[6].

NOTE3: The IWP needs to manage the ongoing sessions e.g. bindings of messages of S8 and S9 with TEID in GTP side, with IMSI, APN and IP address for the particular user in PMIP side.

The optional interaction steps between the gateways and the PCRF in the procedures in Figure 6.1.x.2.2.2-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.
1.
If the RAT type has changed or the S-GW has received the User Location Information IE from the MME, the S-GW informs the PDN GW(s) about the change of this information that e.g. can be used for charging, by sending Modify Bearer Request to P-GW which is located on hPLMN via GTP-based S8 interface. The IWP address itself is already sent to S-GW before the step1 by MME in 3GPP access case. That results the S-GW sending the message to IWP.

2.
After receiving Modify Bearer Request, the IWP initiates S9 appropriate procedure acting as triggered by Gateway Control and QoS Rules Request Procedure which is initiated by S-GW to align with the procedures described in 3GPP TS23.402 [2] between hPCRF via S9 interface. 
3. 
The PCRF updates the PCC rules at the P-GW by initiating the PCC Rules Provision Procedure as specified in TS 23.203 [4] if the PCC rules have changed based on the RAT type reported in step 2. Further, the hPCRF notifies the P-GW of the change in RAT and the UE Location Information IE (if this has been received from the MME preceding step 1. Step 3 may be initiated before step 2 completes.
4.
The IWP sends Modify Bearer Response to the S-GW.

* * * Next Change * * * *

6.1.x
UE-triggered Service Request 
6.1.x.1
3GPP access scenario
This section applies to the following procedures:
-
UE triggered Service Request;

-
Network triggered Service Request.
6.1.x.1.1
PMIP-based S8 vPLMN and GTP-based S8 hPLMN scenario

The mapping of procedures for this scenario is shown in figure 6.1.x.1.1-1:
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Figure 6.1.x.1.1-1: Mapping of UE-triggered Service Request for PMIP-based S8 vPLMN and GTP-based S8 hPLMN scenario
NOTE: The details of procedures for the S-GW with entities except IWP and vPCRF and the details of procedures for the P-GW with entities except IWP and vPCRF are described in 3GPP TS23.401[3], TS23.402 [2] and TS23.203[4], and are not shown in this clause.

NOTE: The details of PCC related procedures are described in 3GPP TS23.203[4], 3GPP TS29.212[5] and 3GPP TS29.215[6].

NOTE: The IWP needs to manage the ongoing sessions e.g. bindings of messages of S8 and S9 with TEID in GTP side, with IMSI, APN and IP address for the particular user in PMIP side.

The optional interaction steps between the gateways and the PCRF in the procedures in Figure 6.1.x.1.1-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.
1.
The S-GW which is located on vPLMN initiate the Gateway Control and QoS Policy Rules Request Procedure as specified in TS 23.203 [4], in order to inform the hPCRF through vPCRF with S9 appropriate procedure about the change of RAT type and UE Location Information IE (if this has been received from the MME preceding step 1). 
NOTE: It is FFS whether further PCC related consideration is needed during step1. 

2.
If the RAT type has changed or the User Location Information IE is received, the IWP informs the P-GW about the change by sending Modify Bearer Request to the P-GW which is located on hPLMN.
3.
If dynamic PCC is deployed, and RAT type information or UE location information needs to be conveyed from the P-GW to the PCRF, the P-GW shall send this information by initiating IP-CAN Session Establishment Procedure as defined in TS 23.203 [4].
4.
The P-GW sends Modify Bearer Response to the IWP. 
6.1.x.1.2
GTP-based S8 vPLMN and PMIP-based S8 hPLMN scenario

The mapping of procedures for this scenario without S-GW relocation is shown in figure 6.1.x.1.2-1:
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Figure 6.1.x.1.2-1: Mapping of UE-triggered Service Request for GTP-based S8 vPLMN and PMIP-based S8 hPLMN scenario
NOTE: The details of procedures for the S-GW with entities except IWP and vPCRF and the details of procedures for the P-GW with entities except IWP and vPCRF are described in 3GPP TS23.401[3], TS23.402 [2] and TS23.203[4], and are not shown in this clause.

NOTE: The details of PCC related procedures are described in 3GPP TS23.203[4], 3GPP TS29.212[5] and 3GPP TS29.215[6].

NOTE: The IWP needs to manage the ongoing sessions e.g. bindings of messages of S8 and S9 with TEID in GTP side, with IMSI, APN and IP address for the particular user in PMIP side.

The optional interaction steps between the gateways and the PCRF in the procedures in Figure 6.1.x.1.2-1 only occur if dynamic policy provisioning is deployed. Otherwise policy may be statically configured with the gateway.
1.
If the RAT type has changed or the S-GW has received the User Location Information IE from the MME, the S-GW informs the PDN GW(s) about the change of this information that e.g. can be used for charging, by sending Modify Bearer Request to P-GW which is located on hPLMN via GTP-based S8 interface. The IWP address itself is already sent to S-GW before the step1 by MME in 3GPP access case. That results the S-GW sending the message to IWP.

2.
After receiving Modify Bearer Request, the IWP initiates S9 appropriate procedure acting as triggered by Gateway Control and QoS Rules Request Procedure which is initiated by S-GW to align with the procedures described in 3GPP TS23.402 [2] between hPCRF via S9 interface. 

3. 
The PCRF updates the PCC rules at the PDN GW by initiating the PCC Rules Provision Procedure as specified in TS 23.203 [4] if the PCC rules have changed based on the RAT type reported by the Serving GW in step 2. Further, the hPCRF notifies the PDN GW of the change in RAT and the UE Location Information IE (if this has been received from the MME preceding step 2. Step 3 may be initiated before step 2 completes.
4.
The IWP sends Modify Bearer Response to the S-GW.

* * * End Change * * * *
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