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Network Initiated Secondary PDP Context activation procedure

1.0 Introduction

The secondary PDP context activation procedure currently defined in 3GPP [1] is always initiated by the MS. For mobile terminated voice calls, it is important that the calls be set up from the network without involving the terminal or user until speech path has been established. This means that the network need to initiate the secondary PDP context activation in order to establish the appropriate radio access bearer services before ringing the called user/terminal. The mobile-initiated secondary PDP context activation as currently defined in the 3GPP specifications [1] falls short of meeting this objective. This contribution therefore proposes that the network-initiated secondary PDP context be added as an option in the 3GPP specification. 

Some other reasons why the network-initiated secondary PDP context should be added as an option are:

1) Having the option of a network-initiated secondary PDP context will promote true access independence among the mobiles. Changing to another MT with, say, different radio access protocol mechanisms, will not prevent the user from obtaining the QoS which it deserves, as the peer-to-peer signaling between the TE and the network will still exist.

2) Being dependent only on "mobile-initiated" secondary PDP context activation procedure will necessitate that the MT understands and interacts with all kinds of upper layer (session, application etc) signaling which the mobile user may want to use. For example, the mobile user may want to use some transparent services (e.g., net meeting) which use different signaling protocols than used by the terminal in non-transparent mode of operation.

3) In some cases, the network-initiated secondary PDP context may be more efficient in terms of over-the-air messaging.

2.0 Network Initiated Secondary PDP Context Activation

The network-initiated secondary PDP context activation procedure allows the GGSN to initiate the activation of a secondary PDP context. The Secondary PDP Context Activation procedure may only be started when a PDP context is already established for the same PDP address.  The secondary PDP context activation procedure is illustrated in Figure 1. 
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Figure 1. Network Initiated Secondary PDP Context

1.1 RSVP Usage to trigger network-initiated Secondary PDP Context

1. The GGSN receives the stimulus from the external network that the activation of a secondary PDP context is required for a new IP flow (e.g., this can happen when GGSN receives a new PDU with a different DS byte in the IP header than that of the earlier ones). From the (default) PDP context information, the GGSN locates the SGSN currently serving the MS. The GGSN may store subsequent PDU's for the new flow.

2. The GGSN sends a PDU Notification Request message to the SGSN. The QoS requirement information is embedded in that message. 

3. The SGSN sends a PDU Notification Response message to the GGSN to acknowledge that it shall request the MS to activate the secondary PDP context.

4. The SGSN sends a Request Secondary PDP Context Activate message (QoS parameters, TFT etc) to the MS.

5. The MS may modify the QoS parameters, TFT etc specified in the Request Secondary PDP Context Activate message from the SGSN. The secondary PDP context is activated with the Secondary PDP Context activation procedure as described in reference 1.

Figure 2 shows how the network initiated secondary PDP context activation procedure can be used for a mobile terminated PSTN call. Note that the messages shown between the 3GPP network entities are generic and do not infer use of any specific protocol.
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Figure 2. Call flow for a mobile-terminated call from the PSTN

(1) The MS performs a GPRS attach, primary PDP context activation and CSCF discovery.

(2) MGCF receives an IAM message from the PSTN. It sends a Session Set-up Request message, e.g., H.225 SETUP message (with FastStart element) to the CSCF. It also sends the ACM and CPG messages back to the PSTN.

(3) The CSCF initiates the radio access resource allocation by sending a Resv_Req message to the GGSN (this is shown as a new generic message). Note: if the CSCF allows the Session Set-up Request message to propagate to the MS, the mobile will ring before the radio access resources are allocated for the voice bearer path.

(4) The Radio access QoS allocation phase begins now with the GGSN triggering the network initiated secondary PDP context activation procedure to set-up a bearer suitable for voice path (see Figure1).

(5) After the radio access resource reservation phase, the GGSN sends a Resv_Status message to the CSCF indicating success or failure (this is a new generic message). 

(6) If Resv_Status message indicates success, the CSCF sends the Session Set-up Request message to the MS. 

(7) On receiving Session Set-up Request message, the MS sends a Status message, e.g., H.225 Alerting, to the MGCF indicating that the called party’s phone is ringing. 

 (8) When the called party answers, the MS sends a Response message, e.g., H.225 Connect with FastStart parameters, to the MGCF. The MGCF sends an ANM message to the PSTN.

3.0 Recommendation
Adopt the network-initiated secondary PDP context activation as an option in the 3GPP specification. 

4.0 References

[1]  "Enhanced QoS Support in GPRS", CR submitted to SMG#30.
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