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Introduction

Having reviewed TR 23.874, it seems that there are three major contenders to support Push in release 5.

Solutions 1 and 2 (i.e. Network Requested Context Activation and Proxy-DNS) describe mechanisms that enable users to receive push content without using SMS. This is defined to be totally independent from the existence of an IP bearer (PDP context) and static/dynamic IP address management.

Solutions 3 and 4 (i.e. SMS and Always-on + SMS) define mechanisms that can be implemented with today’s 2G/2.5G/3G network architectures.

Solution 5 is based on SIP and is viewed as a possible candidate within the All-IP timeframe.

Summary

	Subject
	NRCA
	P-DNS
	SMS
	SMS+always on
	SIP

	Standardisation
	Changes required in standards in the case of a network operator using dynamic IP addressing.
	Substantial changes required in standards in the case of a network operator using dynamic IP addressing.
	No changes required.
	No changes required.
	Ongoing effort as part of R5.

Dependency on the IETF drafts to become RFC’s.

	Use of Legacy components
	Supported via existing 3G components with additions.
	Supported via existing 3G components with additions.
	Large number of legacy SMSC required.
	Small number of legacy SMSC required.
	Supported via existing 3G components with additions.

	Signalling required
	Medium/High amount of signalling involved including additional HLR interrogations.
	High amount of signalling involved including additional HLR interrogations.
	Signalling performed as per today – i.e. interrogations to the HLR but increasing proportionally to growth in subscriber numbers and traffic. Also affects RAN paging load.
	Only signalling involved is that required to re-establish RAB’s (if necessary).

Signalling required to HLR only when SMS is used.
	Small amount of signalling involved.

Network signalling needed only in the case that RAB’s need to be re-established.

	HLR capacity / functionality impact
	Increasing number of HLR interrogations requires additional capacity in HLR. 

Additional HLR functionality required for presence service notifications.
	Increasing number of HLR interrogations requires additional capacity in HLR. 
	Increasing number of HLR interrogations proportional to growth in subscriber numbers and subscriber traffic requires additional capacity in HLR.
	Minor impact, e.g. H3G outbound roamers without always-on PDP context.
	No impact other than evolving standards.

	Evolution potential
	Possible to evolve towards but impossible to implement today using dynamic IP address allocation. 

No need for SMSC evolution since it is not used.
	Possible to evolve towards but impossible to implement today. 

No need for SMSC evolution since it is not used.
	Can be implemented today.

SMSC evolution unclear.
	Can be implemented today.

 Seamless evolution towards other methods of Push/Alerting e.g. SIP due to always-on PDP context. 

SMSC evolution unclear.
	Simple evolution.

	OAM impact and  flexibility
	OAM overhead due to extra provisioning required for GGSN data fill and APN selection.

Dynamic GGSN selection allows load balancing but uses 2xGGSN resources.
	OAM overhead due to extra provisioning required for GGSN data fill, APN selection and P-DNS data fill.

In-flexible due to P-DNS and GGSN relationship requirements.
	Large maintenance of increasing number of required SMSC’s due to subscriber/traffic growth.
	Minor maintenance of required SMSC’s due to subscriber/traffic growth when roaming.
	Provisioning of SIP based UE profiles.

Flexible architecture.

	GGSN impact
	Additions required to GGSN functionality that also affect the SGSN.

Enhanced processing capacity and memory usage due to increase of GGSN data fill.

Additional interface to GGSN required (SS7 stack) implying additional cost.
	Additions required to GGSN functionality that also affect the SGSN.

Enhanced processing capacity and memory usage due to increase of GGSN data fill.

Additional interface to GGSN required (SS7 stack) implying additional cost.
	No impact.
	Only impact is required dimensioning of GGSN’s for Always-On PDP context.

H3G UK network already dimensioned for 2 x Always-on PDP context per subscriber.
	Additional capacity for SIP signalling PDP context.

	APNs + IP addresses usage
	Increasing number of APN’s required.

UE’s required to support increasing number of IP addresses, reducing available number of IP addresses.
	Increasing number of APN’s required.

UE’s required to support increasing number of IP addresses, reducing available number of IP addresses.
	No impact.
	Minor impact.
	Additional APN necessary. 

UE needs to support >1 IP address.

	Bearer Independence of Push content.
	Independent of the bearer.
	Independent of the bearer.
	Bearer dependent.
	Bearer independent except for when SMS is used.
	Independent of the bearer.

	Roaming support
	Roaming agreements will become more complex. 

Solution relies on other operators implementing the solution.
	Roaming agreements will become more complex. 

Solution relies on other operators implementing the solution.
	Already widely supported today.
	Always-On solution supported as long as visited network supports Inter-SGSN RA update.

SMS already widely supported today. 
	Can be supported with/without roaming agreements.

	User Experience
	Latency experienced by User due to set-up of PDP context - if set-up is visible to User.

Size of content that can be pushed has a greater range then SMS (e.g. can push video clip with this solution assuming push protocol support).

Different content can be delivered via shared PDP bearer.


	Latency experienced by User due to set-up of PDP context - if set-up is visible to User.

Size of content that can be pushed has a greater range then SMS (e.g. can push video clip with this solution assuming push protocol support).

Different content can be delivered via shared PDP bearer.


	User can only receive very small content in SMS.

If context is necessary to be activated, then user experiences high latency.

One SMS required per content delivery.


	Low latency via PDP context. 

Size of content that can be pushed has a greater range then SMS (e.g. can push video clip with this solution assuming push protocol support).

Different content can be delivered via shared PDP bearer.

High latency if context needs to be activated via SMS (in-bound/out-bound roamers). 

One SMS required per content delivery.
	Internet look-and-feel.

Can be immediate delivery or pulled delivery.

	QoS
	QoS is determined following PDP context set-up (i.e. possibly have to modify PDP context once established depending on content being pushed)
	QoS is determined following PDP context set-up (i.e. possibly have to modify PDP context once established depending on content being pushed)
	QoS is determined following PDP context set-up (i.e. possibly have to modify PDP context once established depending on content being pushed)
	
	QoS can be described as part of the SDP before context is set up.

	Reliability and sequencing
	Content is received in sequence. Reliability can be built in using upper layer protocols.
	Content is received in sequence. Reliability can be built in using upper layer protocols.
	Unreliable and sequencing not always performed.
	Via PDP context, content is received in sequence and Reliability can be built in using upper layer protocols.

SMS push is unreliable and sequencing not always performed.
	Can be reliable (Invite) or connectionless (Notify)


As can be seen all solutions have advantages and drawbacks, but these can have a different impact depending on operator scenario.

The operators who deploy an SMS subsystem would probably choose SMS + Always-On PDP context as the preferred solution at launch.

Although the NRCA and P-DNS solutions do require a major effort in the standardisation forum as well as affecting the existing 3G infrastructure, regarding both increasing cost and functionality. It may be possible to deploy such a solution locally within the operators PLMN (i.e. not across all 3G network). In the case that operators and manufacturers want this solution and are prepared to do the necessary work then the standards should allow this.

Evolution

3GPP R5 has already adopted SIP as the session control mechanism for 3G. To use SIP as the primary Push mechanism provides a homogeneous delivery solution that is independent of the underlying transport bearer as well as making full use of existing UE and network functionality. There is a slight dependence on the IETF drafts to become full RFC’s, however, since there are already a number of implementations existing today, this is not foreseen as a major hurdle.

Proposal

It therefore seems wrong that an operator should be enforced to implement an SMS system just for the purposes of supporting Push, it is also wrong to ask an operator to implement a potentially complex NRCA when an albeit inferior system is already in place thus it is proposed that at least two options (SMS+Always on) and NRCA are allowed in the 3GPP standards for Release 5.

It should be noted that the standardisation work required for SMS+always on should be minimal as most (if not all exists in R99). It would be also extremely desirable to have the SIP solution available within release 5 timescales

