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1. Background

During the specification of 3GPP2 VCC standards, an issue was identified when VCC AS is not updated with the UE’s availability status properly. For example, when a UE registered on HRPD/IMS moves to the 1X access network, the VCC AS is not aware that the UE has moved to 1X. As a result, during call delivery, the VCC first tries to deliver the call over HRPD/IMS and when there is no response; call delivery is attempted over the 1X network. This causes wastage in paging resources (due to paging on both HRPD and 1X networks) and adds significant delay to call delivery. As long as the UE continues to remain on 1X network, all calls to the UE may be delayed and in those cases, over-the-air resources are wasted.

To address the call delivery delay issue, a solution was adopted in 3GPP2 VCC for the UE to indicate is current attachment status to the VCC AS: When a UE was last IMS registered via a HRPD/WLAN air-interface and the UE detects the loss of the HRPD/WLAN air-interface, and the UE was not able to de-register in IMS prior to losing coverage, and 1xBS air-interface is available, the UE registers (if necessary) with the 1x network and sends a SMS addressed to the E.164 number associated with the VCC AS PSI.  When the HRPD/WLAN becomes available again, the UE performs an IMS re-registration and the VCC AS is updated via 3rd party registration so that future calls are delivered over IMS through HRPD/WLAN. The solution is shown in the figure below.
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Figure 1 -UE Initiated Notification after 1x CS Registration

One problem for this status notification procedure is that the SMS notification and IMS 3rd party registration may arrive at the VCC AS out of order. In order to make sure the VCC AS is clear about the sequencing between the SMS notification and the 3rd party registration, the following mechanism is used to order the SMS notification and the IMS 3rd party registration:

1. Every SMS notification generated by the UE includes a timestamp value;

2. Every IMS registration generated by the UE includes a Timestamp header with a value obtained from the same source in the UE as the timestamp value in the SMS notification message. When the S-CSCF sends 3rd party registration to the VCC AS, the same timestamp value is copied from the REGISTER request received from the UE.

3. The VCC AS is able to distinguish the freshness of the SMS notification message and the 3rd party registration based on the timestamp value included.

The following procedures are required at the S-CSCF to make this ordering mechanism possible:

If the "timestamp" header is sent by the UE in a REGISTER message, the S-CSCF shall transparently pass that along in the third-party REGISTER message to the VCC AS (as it would to all other AS in user's profile for the REGISTER message).  

This procedure is essential to make the 3GPP2 VCC works properly. 

2. Recommendation

In order to accommodate the above mentioned requirement for 3GPP2 VCC in common IMS, a companion CR (CIMS-080050) is proposed to add the proper procedures for S-CSCF in 24.229. CT1 is requested to discuss and adopt the proposed changes. 
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