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Introduction

This contribution reviews the Push Stage 1 Requirements as defined in 22.174 highlighting where these requirements are currently met by existing 3GPP specifications and where there is more work needed.

The analysis looks at the requirements where they may be implemented as part of the Push Function and where they may be implemented as part of the bearer service. The Push requirements are reviewed against the WAP Push Proxy Gateway (WAP-250-PushArchOverview-20010703-a, WAP-249-PPGService-20010713-a and WAP WAP-247-PAP-20010429-a) to assess its suitability as a Push Function. The Push requirements applicable to bearer services are reviewed against the existing 3G bearers to assess the degree to which the requirements are satisfied.

The conclusion of this analysis shows the WAP Push Proxy Gateway meets the majority of requirements for a Push Function, but is not specific in areas of Subscription Profile and Quality of Service for data format. If 3GPP wishes to use the WAP PPG as the solution for a Push Function it is recommended that 3GPP liaise with OMA to ensure the requirements defined for Push Stage 1 are addressed by the PPG.

The conclusion with regard to 3G bearers, SMS, Long-Lived PDP Context, C-S Data, and IMS, shows that all bearers have limitations which do not allow them to meet the requirements of 22.174. In particular all fail in the category of efficient use of network and/or terminal resources. The ability to push data to a UE where the message is immediately delivered, where message delivery costs are low, and where the costs of UEs are low will enable many push applications such as for telematics, and telemetry. The Push Stage 2 work will develop a push network capability using existing bearers, but augmenting the technology where needed to meet Push requirements. This work would identify the characteristics of certain types of push data applications and what bearers would be suitable to support those applications. Other specific issues to resolve are how to push data to a UE that is GPRS attached but does not have an assigned IP address, and how to reduce the network overhead costs of a long-lived PDP context to support very wide scale (100 million PDP Contexts) deployment.

Given the work needed to realize the requirements listed in 22.174 as functioning components of 3G networks it is apparent that a project to undertake this work needs to begin. This project would encompass the development of a Stage 2 Push Architecture Technical Specification as outlined in the proposed WID for Stage 2 Push Architecture.

Analysis of Push Stage 1 Requirements for Stage 2 work

1 Push Requirements from 22.174
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This section reviews the requirements from 22.174 and identifies the most likely location for implementation of those requirements in the Push Service architecture shown in Figure 1.

Figure 1: Push Service Overview with operation over 3G Release 6.

Figure 1 illustrates the relationship of the Push Function (PF) to bearers offered in the 3G network.

1.1 Requirements applicable to the Push Function and Bearer Service
These requirements may be implemented as functions in the Push Function and/or as a bearer service. In some cases the requirement needs to be supported in both the Push Function and bearer service in order to provide the desired service to the end user.

· Priority

· Delivery time

· Delivery Report (ack / nak) for delivery or non-delivery of messages.

· Quality of Service per data format

· Efficient use of network and terminal resources

· Charging

1.2 Requirements specific to a Push Function

Requirements for delivery of pushed data from Push Initiator to Push Recipient include;

· Priority, delivery time, and delivery report, all as specified by the Push Initiator.

· Bearer Service Selection based on

· Push Function selection

· Push Recipient subscription profile

· Push Initiator request

· Operates independently over CS, PS domain, and IMS

The Push Function must also support the following services;

· Subscription Profile 

· Access Rules

· Security mechanisms, especially those for preventing Push SPAM
1.3 Requirements specific to Bearer Services supporting Push

· Addressing Push Recipients via IP addresses (static and dynamic), no IP address assigned, MSISDN, and SIP-URI.

· Timely delivery of push data. Deliver push data “without unnecessary delay”. 

· Provide acknowledged and unacknowledged delivery (delivery report to Push Initiator)
2 Push Function requirements addressed by WAP Push Proxy Gateway
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Figure 2 shows the WAP Push Architecture where the WAP Push Proxy Gateway takes on a similar role as the Push Function in 22.174.

Figure 2: The WAP Push Framework

The services supported by the Push Proxy Gateway (PPG) are listed in the WAP Architecture Overview specification as;

· PI identification and authentication; access control

· Parsing of and error detection in push content and control information

· Client discovery services (including client capabilities)

· Address resolution of push recipient

· Binary encoding and compilation of certain content types, or general compression, to improve efficiency

· OTA

· Protocol conversion
The PPG may also queue pushed data if the WAP Client (Push Recipient) is not available to receive the message. 

The Push Access Protocol supports the following operations;

· Push Submission (PI to PPG) – includes control information pertaining to the pushed data, such as Delivery Time, QoS parameters (Priority and Bearer Selection), Delivery Notification (confirmed or unconfirmed)

· Result Notification (PPG to PI) – result of previously submitted push data delivery.

· Push Cancellation (PI to PPG) – cancellation of a previously submitted push data element

· Push Replacement (PI to PPG) – replace a previously submitted pushed message with an alternate message

· Status Query (PI to PPG) – status request on a previously submitted pushed message

· Client Capabilities Query (PI to PPG) – a query of the capabilities of a specific WAP Client, uses WAP User Agent Profiles.
2.1 Push Stage 1 Requirements matched to WAP PPG
Comparing the above services in PPG with the requirements for a Push Function listed in section 1.2, the WAP PPG satisfies the requirements for; priority, delivery time,  delivery reports,  and bearer selection. The PPG also supports a security mechanism and access rules.

There is no definition of a Push Subscription Profile service in PPG. This appears to be outside the scope of definition of a PPG. The QoS mechanism in a PPG is based on selection of a specific bearer service along with Priority and Delivery parameters. This may not be sufficient to meet the requirements of 22.174 for “minimal QoS per data format”. 

3 Push Bearer requirements addressed by 3G Bearers

The main requirements on bearers which cannot be met entirely by implementing services in the Push Function are:

· addressing

· immediate push data delivery

· acknowledgements

· QoS delivery per data format

· Efficient use of network and terminal resources
The following subsections discuss each of the bearers strengths and weaknesses in the context of meeting the requirements for Push Services.

3.1 SMS (CS and PS Domain)

SMS is a store & forward mechanism that can make multiple attempts to deliver a message, but also may queue the message and the queuing time may be excessively long.

SMS Pros;  

· supports addressing of the UE using the MSISDN.

· Operates over CS and PS Domains

· Allows for acknowledged delivery

· Message priority possible ?

· QoS per data format ?

· Widely supported over existing wireless networks

· Economical terminal cost for low data volumn devices
SMS Cons;

· message latency (does not meet the “unnecessary delay” requirement)

· high network infrastructure cost (SMSCs)
3.2 PDP Context (active/long-lived)

A pre-established PDP Context allows immediate delivery of push data to a UE. The PDP Context can also be used to carry an acknowledgement back to the PI. This mechamism meets the requirements for immediate delivery, and acknowledgement of delivery/non-delivery. Message priority could be implemented using varying PDP Context QoS, but this requires multiple PDP Contexts be established to the same UE and the Push Function selecting the appropriate context.

PDP Context Pros;

· Supports addressing of UE using static and dynamic IP addresses

· Immediate delivery of push data, acknowledged or unacknowledged.
PDP Context Cons;

· timed (deferred) delivery not inherent in the bearer service, must be implemented in the PF.

· Potential high network infrastructure overhead for mass scale Push Service based on live PDP Context – therefore does not meet the efficient use of resources requirement

· PS domain only

· Priority not supported
3.3 Circuit-Switched Data

An active C-S Data call is similar to an active PDP-Context,  but is more expensive to establish and maintain than a long-lived PDP context. Given the high cost of a long-lived C-S Data call this is not a viable option for Push data. Therefore the mechanism using C-S Data as a bearer for push data becomes one where the C-S Data call is established when a push data PDU is transmitted to the UE, and disconnected soon after the UE receives the data. This cycle of connect/transmit/disconnect does not seem a suitable long-term solution for Push Services given the cost of the circuit call.

Circuit-Switched Data Pros;

· Addresses UE using MSISDN

· Fast call setup
Circuit-Switched Data Cons;

· Only operates in CS Domain.

· Long-lived connection is expensive (voice call)

· Interwork Unit added to infrastructure may not scale for wide deployment of Push services

· Continous call setup and disconnect for each push data PDU is not efficient use of network resources
3.4 IMS

Use of SIP for notifying a UE of incoming push data or carrying push data in a Message method are both good mechanisms for supporting Push Service. SIP is similar to long-lived PDP Context by using the Signalling PDP Context in IMS.

IMS/SIP Pros;

· Addresses the UE using SIP URIs 

· Use of Signalling PDP Context for push data delivery or establishment of a PDP Context to carry push data allows for delivery of push data with QoS based on data format.

· Same pros as long-lived PDP Contexts
SIP Cons;

· SIP not widely deployed

· High terminal cost – therefore does not meet the efficient use of terminal resources

· Same cons as long-lived PDP Contexts
3.5 Push Stage 1 Requirements matched to 3G Bearers

This table below summarizes the requirements in 22.174 that are applicable to bearer services and how those requirements are met by each of the bearers, SMS, C-S Data, PDP Context and IMS.

	Requirements/

Bearers
	SMS

(CS & PS Domain)
	Circuit-Switched Data
	PDP Context (Long-Lived)
	IMS/SIP

	Addressing UE
	(
	(
	(
	(

	Acknowledgements
	(
	(
	(
	(

	Immediate data delivery
	(
delays due to queing in SMSC
	(
	(
	(

	QoS delivery per data format
	?

MMS may help to meet this requirement
	?

HSCSD may meet QoS for multimedia
	(
	(

	Efficient use of network and terminal resources
	(
high network infrastructure costs
	(
high connection costs and network infrastructure costs (IWF)
	(
high network infrastructure costs for low volumn applications
	(
hign terminal costs for low volumn, low sophistication applications

	(meets requirements, ( does not meet requirements, ? further study needed


4 Conclusion of requirements versus capabilities of WAP PPG and 3G Bearers

The WAP PPG meets the majority of requirements for a Push Function, but is not specific in areas of Subscription Profile and Quality of Service per data format. If 3GPP wishes to include the WAP PPG as the solution for a Push Function it is recommended that 3GPP liaise with OMA to ensure the requirements defined for Push Stage 1 are addressed.

The 3G bearers for SMS, PDP Context, C-S Data, and IMS have various positive and negative characteristics but no one bearer is capable of meeting the requirements of 22.174. In particular all fail in the category of efficient use of network and/or terminal resources.

The Push Stage 2 work will define a solution for immediate delivery of push data to a UE where the network delivery cost is low and the terminal cost is low. The solution will use the existing bearers but may augment the technology to meet Push requirements. One specific area where this needs to occur is the ability to Push data to a UE that is GPRS attached but does not have an assigned IP address. Another problem area is to reduce the network overhead costs of a long-lived PDP context so that very wide scale (100 million PDP Contexts) can be supported.
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