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Enhanced Up A/Gn alternative:
Network Requested PDP Context Activation

(NRPCA)

1 Introduction

This contribution is intended to describe in the enhanced Up A/Gn alternative the mechanisms to process PDP context activations requested by the network. It is completely compatible with the mechanisms specified in 3GPP TS 23.060, and requires no modification of the core network nodes.

It proposes text for the TR. 

2 Proposed text
2.1 Recall

NRPCA requires subscribers having static IP addresses. The GGSN must be configured with the mapping between a subscriber IP address and its IMSI/APN pair.

When a GGSN receives a frame an the IP network for such an IP address, it has to report this event to the SGSN of the subscriber thanks to the PDU Notification request/response exchange defined in 3GPP TS 29.060. The main task for the GGSN is to find out which SGSN the subscriber is attached to. Two possibilities:

1) A PDP context already exists on the GGSN for this IMSI. 

The PDU notification is sent to the control address of the existing PDP context.

2) No PDP context exists on the GGSN for this IMSI. 

The GGSN invokes the user location services. Two optional interfaces exist for this purpose:

a. A MAP interface over SS7 between the GGSN and an HLR (3GPP TS 29.002)
b. A Gn interface over IP between the GGSN and a SGSN (location service of 3GPP TS 29.060)

It can be noticed that the MAP interface over SS7 (a) is not a natural interface for a GGSN, and this is the reason why this service has been ported on the Gn interface (b) which is a native GGSN interface.

2.2 Enhanced Up A/Gn alternative

2.2.1 Interfaces

We propose in the case of the enhanced Up A/Gn alternative that:

1) The GGSN uses the 3GPP TS 29.060 location service toward the E-GANC to request for the subscriber location.

2) The E-GANC uses its Wx’ interface toward the AAA server to retrieve the E-GANC the subscriber is registered to.

3) In case the E-GANC discovers from the AAA that the subscriber is not registered on any E-GANC, the E-GANC uses the 3GPP TS 29.060 location service toward a SGSN to retrieve the SGSN the subscriber is attached to.
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Standard 3GPP network interfaces for NRPCA
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E-GAN network interfaces for NRPCA

The 3GPP interfaces are used unchanged:

· Gn location service is defined 3GPP TS 29.060

· MAP is defined in 3GPP TS 29.002

· SGSN and GGSN behaviours are those defined for NRPCA in 3GPP TS 23.060.

The Wx’ an Wx’’ interfaces are those already described in previous contributions:

· GANE-07006 Enhanced GAN architecture overview

· GANE-07015 Use of the HSS and AAA server for packet services for the A/Gn alternative

· GANE-07016 E-GAN Registration with PS Domain for the A/Gn alternative

· GANE-07017 AAA Registration procedures for the A/Gn alternative 

2.2.2 Configuration

The GGSN has to be configured with the IP addresses of the nodes that can provide it with the Gn location service. In a standard 3GPP network these are SGSN IP addresses. In the enhanced Up A/Gn alternative these are E-GANC IP addresses instead.

The E-GANC, which provides the Gn location service to the GGSN, has to be configured with the IP addresses of the SGSN that can provide it with the Gn location service. These are the IP addresses that were previously configured on the GGSN in standard 3GPP network.

2.2.3 Flow charts

2.2.3.1 The subscriber is E-GAN registered

Initial conditions:

· an IP frame is received by the GGSN for an IP address for which NRPCA is configured,

· no PDP context is already activated for this IMSI on the GGSN,

· this IMSI is registered on E-GAN side.
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1. The GGSN has received an IP frame for a handset configured for NRPCA. It retrieves the corresponding IMSI as well as the addresses of the E-GANC providing location services, and sends the “Gn:Send Routeing Information for GPRS Request” to one of these E-GANC.

2. The E-GANC does not retrieve locally information about the requested IMSI since it is not registered to it. It sends the “Wx’:location information request” to any configured AAA server.

3. The AAA1 server does not retrieve locally information about the requested IMSI since it is not registered to it. It sends the “Wx’’: location information request” to the HSS.

4. The HSS retrieves that the requested IMSI has been registered so far to AAA2. It returns the “Wx’’: location information response” to AAA1 giving it the address of AAA2 server.

5. The AAA1 server sends the “Wx’: location information request” to the AAA2 server.

6. Since the subscriber is registered to AAA2, AAA2 sends back the “Wx’: location information response” to AAA1 giving it the E-GANC address to which the IMSI is registered.

7. The AAA1 server forwards back the “Wx’:location information response” to the E-GANC.

8. The E-GANC sends back to the GGSN the “Gn:Send Routeing Information for GPRS Response” giving the E-GANC address on which the subscriber is registered.

Note 1: In case the requested E-GANC is the one that the IMSI is registered to, it responds directly to the request 1) by the response 8) and steps 2 to 7 are by passed as shown hereafter.
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Note 2: In case AAA1 is the last AAA server on which the subscriber has been E-GAN registered (instead of AAA2), AAA1 responds directly to the request 2) by the response 7) and steps 3 to 6 are by passed as shown hereafter.
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The PDU notification can then be delivered by the GGSN to the E-GANC the subscriber is registered to.
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1. The GGSN send the “Gn:PDU notification request” to the E-GANC address that it has retrieved thanks to the location request. 

2. The E-GANC stores the information of the request and sends back the “Gn:PDU notification response”.

3. The E-GANC request the MS to activate a PDP context by sending it a “GA-SM:PDP context activation request”. This is the same message as the “SM:PDP context activation request” defined in 3GPP TS 24.008 but it is sent to the MS over the Wifi RAT.

4. The MS proceeds as requested to a PDP context activation.

5. The E-GANC sends a “Gn:create PDP context request” using information it has stored from the previous PDU notification.

6. and 7. end the PDP context activation normally on E-GAN side.

2.2.3.2 The subscriber is GPRS attached

Initial conditions:

· an IP frame is received by the GGSN for an IP address for which NRPCA is configured,

· no PDP context is already activated for this IMSI on the GGSN,

· this IMSI is not registered on E-GAN side but is GPRS attached.
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1. The GGSN has received an IP frame for a handset configured for NRPCA. It retrieves the corresponding IMSI as well as the addresses of E-GANC providing location services, and sends the “Gn:Send Routeing Information for GPRS Request” to one of these E-GANC.

2. The E-GANC does not retrieve locally information about the requested IMSI since it is not registered to it. It sends the “Wx’:location information request” to any configured AAA server.

3. The AAA1 server does not retrieve locally information about the requested IMSI since it is not registered to it. It sends the “Wx’’: location information request” to the HSS.

4. The HSS retrieves that the requested IMSI has been registered so far to AAA2. It returns the “Wx’’: location information response” to AAA1 giving it the address of AAA2 server.

5. The AAA1 server sends the “Wx’: location information request” to the AAA2 server.

6. Since the subscriber is not registered any more, AAA2 send the “Wx’: location information response” to AAA1 telling it the subscriber is not registered.

7. The AAA1 server forwards back the “Wx’:location information response” to the E-GANC.

8. The E-GANC learns from the response that the IMSI is not registered on E-GAN side. It so tries to locate the IMSI on GPRS side. The E-GANC forwards the “Gn:Send Routeing Information for GPRS Request” received in 1) to a SGSN providing this service.

9. The SGSN interfaces the HSS and retrieves the address of a SGSN to which this IMSI is attached. It sends back the “Gn:Send Routeing Information for GPRS Response” to the E-GANC.

10. The E-GANC stores the IMSI along with its associated SGSN address, and sends back its own address to the GGSN in the “Gn:Send Routeing Information for GPRS Response”.

Note: In case AAA1 is the last AAA server on which the IMSI has been E-GAN registered (instead of AAA2), AAA1 responds directly to the request 2) by the response 7) and steps 3 to 6 are by passed as shown hereafter.
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The PDU notification can then be delivered by the GGSN to the E-GANC that as found the SGSN the subscriber is attached to.
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1. The GGSN send the “Gn:PDU notification request” to the E-GANC address that has processed  the previous location request (its address was set in the location response)

2. The E-GANC retrieves the IP address of the SGSN the subscriber is attached to (it has previously stored it). It forwards the “Gn:PDU notification request” to this SGSN, and substitutes the GGSN IP address and TEID with its own IP address and TEID.

3. The SGSN receives the “Gn:PDU notification request” and acknowledges it.

4. The E-GANC forwards the “Gn:PDU notification response”.

5. The SGSN upwards a “SM:PDP context activation request” to the MS. 

6. The MS initiates a PDP context activation procedure as defined in 3GPP TS 23.060. 

7. The SGSN sends a PDP create request to the E-GANC which IP address and TEID has been provided in the previous “Gn:PDU notification request”. 

8. The E-GANC initiates a “Gn:create PDP context request” procedure towards the GGSN IP address and TEID received in the PDU notification of step 1.

9. 10. and 11.  terminate the PDP context activation normally.

2.2.3.3 A PDP context exists 

When an IP frame is received by the GGSN for an IP address for which NRPCA is configured, in the case a PDP context exists for the corresponding IMSI on the GGSN, the GGSN sends the PDU notification to the control IP address of the remote GSN of the PDP context.  In the case of an E-GAN network, the remote GSN is:

· Either a SGSN in the case of a non E-GAN handset. This case is not studied here since this is the standard 3GPP case.

· Or an E-GANC in the case of an E-GAN handset. This is the case that is described hereafter.

The PDU notification is so sent by the GGSN to the E-GANC that anchors the PDP context. The E-GANC knows on which RAT the subscriber stands. The subscriber may be either on SGSN side or on E-GAN side.

· SGSN side 

In this case the procedure of paragraph “The subscriber is GPRS attached” is applied. The only difference is that the E-GANC retrieves the IP address of the SGSN from the existing PDP context and not from a previous location service exchange.

· E-GAN side

In this case the procedure of paragraph “The subscriber is registered on an E-GANC” is applied.  

3 Conclusions

It is proposed to include the text above in the Technical Report for GAN Enhancements in a new sub-section “Network PDP Context Activation” of section 5.1.2.4 .
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