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This contribution adds a section to the Push TR that describes the use of SMS for Push data when SMS is offered over the PS Domain. The text added to TR 23.976 shown in this contribution originates from TR 23.875 section 7.4 SMS Push Service, with modifications to fit within the scope and terminology used in TR 23.976.

5
Push Architecture Overview

The Push Service Architecture overview is shown in figure 1. This includes the push application servers Push Function (or Push Proxy) and Push Initiator as well as the bearer services available as the delivery network and the Push Recipient or UE. The definition of functions in the Push Function (Push Proxy) and Push Initiator are outside the scope of this TR. Figure 1 also shows the Push Function performing bearer selection, the definition of how this is performed and the criteria for bearer selection are part of the definition of the Push Function and are outside the scope of this TR. Figure 1 depicts the Push Function being located within the PLMN, this is a logical representation of the Push Service Architecture and does not imply the physical co-location of a Push Function within the PLMN infrastructure.

The description of the delivery network (bearers) used to support push services and how those bearers are established, maintained and withdrawn is the main focus of this section.
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Figure 1: Push Service Architecture Overview.
5.1 
Push Bearers in the PS Domain

This section describes the use of various mechanisms in the PS Domain to establish and/or maintain a bearer service connection to the UE over which Push services may be delivered.

5.1.x
NRPCA with Static IP Address Assignment 

The nature of push data is in many cases non-deterministic in terms of when it will arrive and when the recipient will want the information. Therefore the NRPCA feature is well suited to the needs of a Push Service. Provided the UE is attached to the network, the NRPCA feature can initiate a PDP Context to the UE for push data.

The feature in 23.060 section 9.2.2.2 Network Requested PDP Context Activation can be used to support push services.



5.1.x Push using SMS

The figure below shows the basic steps involved in an SMS Push service.
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 Figure x: SMS Push Message Scenario

The SMS Service Center (SM-SC) receives the initial push message from the Push Function. The message is delivered to the User/UE through the SMS Delivery Network using the Gd reference point.

SM-SC implementations today often support an IP network connection for push message access from an Application Server.  This existing interface can be used to allow a Push Function in an IP network to push a message or a notification to a mobile user.
5.1.x.x
Push Notification with User Connect Scenario
When the SMS environment is not adequate, the Push Function can push a notification to the User and let the User establish a direct connection to the Push Function or Push Initiator. The conditions for this Notification with User Connect Scenario are:

· data to be pushed does not fit within SMS message limits or

· the Push Function or Push Initiator needs a directly addressable IP connection to the User.
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Figure x: SMS Push Notification with User Connect Scenario

In this scenario, the notification pushed to the user must include the information necessary for the user to initiate retrieval. The information in the notification, for example, may be directed to an application such as an email agent for automatic retrieval of an email message, or a URL which the user can invoke through a browser. When the user receives the notification, he can choose to ignore it or he can initiate a connection (e.g. PDP context) to retrieve the data.

5.1.x.x
Push Broadcast Scenario
The existing standards allow delivery of broadcast messages using SMS formats. This requires support for Cell Broadcast in the Service Center.  

Addresses supplied in this case would identify a broadcast area instead of a specific user. This delivery method could be used with either a push pessage or a push notification.
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Figure x: Push Broadcast Scenario

5.1.x.x
Addressing
The Push Function will use the existing addressing scheme to the SM-SC. For an IP network interface, the SM-SC will be addressable in a standard network format (e.g. Domain Name, IP address).  The SMS message will be contained in the data portion of the IP packet and will use the SMS addressing mechanism, i.e. MSISDN or E.164.

5.1.x.x  
Delivery Reliability

SMS is a store and forward service and   includes message delivery reliability mechanisms.  If a user is not accessible or has some condition that prohibits message delivery, the Delivery Network will provide an Alert to the SM-SC when the condition has cleared.  This allows the SM-SC to attempt delivery again as soon as the user is able to receive the message. 

The following figure shows an example sequence with a Push message being delivered while a User’s mobile is powered off. 
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Figure x: SMS Reliable Delivery Sequence

As shown in this figure, the SM-SC receives an alert notification when the user becomes accessible. The SM-SC is then able to attempt a second delivery of the message, which now succeeds.

The Alert SM-SC message is provided by the HLR/HSS per the existing SMS service definition.

The reliable delivery feature of SMS would also apply to the “Push notification with user connect” message scenario.  

It is also possible for the SM-SC to relay Alert notices to the Push Function. In this case, the Push Function would be responsible for maintaining a copy of the message and re-transmitting when the User becomes available.


Editors Note: the following bullets provide guidance for further work

· Push using Long Lived PDP Context

· This section describes the use of an existing PDP Context for Push services.

· Push with Dynamic IP Address Assignment

· This section describes a mechanism to establish a PDP Context that can be used to carry Push services to a UE when the PS Domain implements Dynamic IP address assignment.

5.2
Push Bearers in the CS Domain

This section describes the use of various mechanisms in the CS Domain to establish and/or maintain a bearer service connection to the UE over which Push services may be delivered.

Editors Note: the following bullets provide guidance for further work

· Push over Circuit-Switched Data Bearer

· This section describes the use of a circuit-switched data bearer to deliver Push services. The Circuit-Switch Data connection is established based on the mechanisms described in 3GPP TR 23.910 Circuit-Switched Data Bearer Services and 3GPP TS 29.007 General Requirements on interworking between the PLMN and the ISDN or PSTN, section 9.2 Data Calls.

· Push using SMS in CS Domain

· The section describes how Push services can be delivered to a UE using the services defined for Short Message Service in the CS Domain.

5.3
Push in the IP Multimedia Subsystem

Editors Note: the following bullets provide guidance for further work

· Push using SIP

· The solution described in this section defines a method using the SIP protocol in IMS to carry Push services to a UE.

5.4
Push using MBMS

5.5
Push using WLAN
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