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1. Introduction
TR 23.976 describes two different approaches for Network Requested PDP Context Activation with Dynamic IP Address Assignment for push services. This paper proposes a comparison of both approaches.

A table compares how different mechanisms fulfill the stage 1 requirements. From this comparison conclusions are derived.

2 Proposal

5.1.5.3 Comparison of NRPCA approaches

Both approaches allow triggering an activation of PDP contexts with dynamic IP addresses. 
Approach 2 allows presence servers in VPLMN and HPLMN to be informed by the SGSN. Therefore it allows for push services from Push Initiators belonging to VPLMN or HPLMN. Approach 1 would need a mechanism to indicate the global user name to the VPLMN to support allow Push Initiators in the VPLMN to send for example welcome information.

Approach 2 informs the push function when a subscriber may be reached, e.g. when PDP context activation or PS attach are performed. Approach 1 would periodically request the IP address or a PDP establishment when push data should be delivered but the UE is not reachable.

Approach 1 introduces new interfaces and protocols between push function and GGSN and between GGSN and address resolver. The only new element of approach 2 is a request from the presence server to the SGSN to initiate a PDP context activation.

In comparison to approach 1 approach 2 can push data also via PDP contexts established on GGSNs in visited networks.

Approach 2 may use service control defined for presence service to allow subscriber controlling which push services may send data or initiate PDP context activation.
In comparison to the simplified approach 1 approach 2 is not limited to only one GGSN for one APN.

Conclusion section
The table compares different push approaches with the relevant requirements from stage 1. Not relevant for this comparison are requirements on the push application, which are out of scope of the push TR.

	
	Always on PDP
	“legacy” NRPCA
	SMS triggered bearer
	Dynamic address NRPCA

	General requirements
	
	
	
	

	The push mechanism shall be efficient in the use of network resources and terminal resources.
	Maintains PDP context data at UE, SGSN, GGSN;

Performs RA updates
	May release PDP contexts; re-activated when network or UE send data;

Re-activation uses HLR, GGSN, SGSN and UE signaling

Performs RA updates
	May release PDP contexts; re-activated when network or UE send data; or may use CS bearer

Re-activation uses SM-SC, GGSN, SGSN and UE signaling

A CS/PS UE might perform PS detach
	May release PDP contexts; re-activated when network or UE send data;

Re-activation uses “new entity”, GGSN, SGSN and UE signaling

Performs RA updates

	Resource efficiency in terms of Scalability/redundancy
	Multiple GGSN per APN supported
	Only one GGSN per APN possible
	Multiple GGSN per APN and multiple dial-in server supported
	Only one GGSN per APN with DNS; multiple with presence

	Resource efficiency in terms of Performance requirements
	Application behaviour has no influence on service signalling load
	Applications with sporadic data transfer cause traffic for all PS network entities when the PDP context is released after data transfer (e.g. occasional instant messages)
	Applications with sporadic data transfer cause traffic for all affected network entities when the PDP or context or CS bearer is released after data transfer (e.g. occasional instant messages); SMS may transfer message or mail header and avoid bearer setup
	Applications with sporadic data transfer cause traffic for all PS network entities when the PDP context is released after data transfer (e.g. occasional instant messages)

	Resource efficiency dependency on application types
	Any application  
	The application must be aware of a potential start-up delay
	The application has to be able to send an SMS and is aware of such a  start-up delay
	The application has to be able to communicate with a push proxy; and there is obviously no direct data transfer between application and UE

	It shall be possible to support Push Service independently over CS (including CS data and SMS), PS domains or IMS. 
	Only PS (IMS)
	Only PS (IMS)
	May trigger PS or CS bearer
	Only PS (unclear how IMS services would trigger PDP activation)

	NOTE: Operators should be able to choose which of these options they use to deliver Push services, and it should be possible to use these options independently from each other.
	
	
	
	

	It shall be possible to deploy Push Services independently of other services defined by 3GPP.
	Requires 3GPP PS bearer service
	Requires network activated 3GPP PS bearer service
	Requires 3GPP PS bearer service or CS bearer and SMS
	Requires modified 3GPP PS bearer service and name resolution or presence service

	The quality of service delivery shall be able to include time-sensitive as well as reliable delivery choices
	No interface to request from delivery network
	No interface to request from delivery network
	No interface to request from delivery network
	No interface to request from delivery network

	It shall be possible to use all available access networks (e.g. GERAN, UTRAN,). 
	ok
	ok
	ok
	ok

	It shall be possible for the Push Initiator to specify a bearer for the Push Service, as a default the push service shall identify the bearer.  The Push Initiator may, however, require certain grade of service for delivery, e.g. speed of delivery or delivery acknowledgement.
	No interface to request grade of service from delivery network
	No interface to request grade of service from delivery network
	No interface to request grade of service from delivery network
	No interface to request grade of service from delivery network

	Provisioning

not scope of stage 2
	
	
	
	

	Subscription

not scope of stage 2
	
	
	
	

	Addressing and Routing 
	
	
	
	

	It shall be possible to uniquely identify push recipients.
	MSISDN (IMSI); dyn IP adr
	MSISDN (IMSI); IP adr
	MSISDN (IMSI);
	name@domain

	It shall be possible for push recipients to uniquely identify push initiators.
	By source IP adr or at application level
	By source IP adr or at application level;

Not at network requested PDP activation
	By source IP adr or at application level or from information in trigger SMS
	By source IP adr or at application level;

Not at network requested PDP activation

	The addressing model shall include addresses of the device (e.g. IP address, SIP-URI, MSISDN) and application level addressing (i.e. user agents). 
	MSISDN (IMSI)

SIP-URI from IMS or presence
	MSISDN (IMSI)

SIP-URI from IMS or presence
	MSISDN (IMSI)

SIP-URI from IMS or presence
	name@domain

in addition to IMS

(in addition to presence)

	It shall be possible to deliver push data to a push recipient with a dynamically allocated IP address. 
	ok
	n.a.
	ok
	ok

	The Push service shall be able to deliver a push data to a push recipient that does not have an IP address currently assigned.
	Not possible
	n.a.
	For small amount data within SMS
	Not possible

	Both telecom and internet numbering and addressing schemes shall be supported.
	Has typically an E.164 address but uses only IP address for data transfer
	Has typically an E.164 address but uses only IP address for data transfer
	Uses an E.164 address for trigger SMS (and small volume data transfer) but uses only IP address for data transfer
	Aims at prevention of E.164 address but use (probably needed for charging); only IP address for data transfer

	It shall be possible to address push recipients without allocating E.164 numbers. 
	ok
	ok
	Not possible
	ok

	Delivery 
	
	
	
	

	The PLMN may set restrictions including maximum size of Push data. 
	Not supported
	Not supported
	Not supported (small volume data within SMS)
	Not supported

	The Push Service may offer classes of priority and service delivery. When offered this shall include support for the following …
	No interface to request from delivery network (perhaps some DiffServ)
	No interface to request from delivery network (perhaps some DiffServ)
	No interface to request from delivery network (perhaps some DiffServ)
	No interface to request from delivery network (perhaps some DiffServ)

	In case the push recipient declines a specific instance of  push data , it shall be provided with means to indicate whether the push service is allowed to re-send it or not. 
	No between push recipient interface to push function
	No between push recipient interface to push function
	No between push recipient interface to push function
	No between push recipient interface to push function

	In the case that classes of priority and service delivery are not offered an attempt to deliver push data to the push recipient shall be made without unnecessary delay.
	ok
	ok
	ok
	ok

	Service Management (The basic principle of service management is "the user is in control")
	
	
	
	

	The user is provisioned with the Push Service by a Network Operator. If a user is provisioned with the push service, the provisioning data shall include a push subscription profile for push service settings and push service preferences. 

	?
	?
	?
	?

	Security 
	
	
	
	

	It shall be possible for the Push Recipient to be assured of the identity of the Push Initiator.
	Only at application possible
	Only at application possible
	At application possible and for trigger possible
	Only at application possible

	Mechanisms shall be provided to ensure that the push data is sent to and accessed only by the intended addressed entity. 
	Ok
	Ok
	Ok
	Ok

	It shall be possible for the Push Service or the user to deny unauthorized push data. 
	Not possible
	UE implementation dependent whether user may decide or not
	The user might to decide to accept SMS trigger or not; UE implementation dependent
	UE implementation dependent whether user may decide or not

	It shall be possible for the user to control acceptance of push data sent to the user based on the trust level of the Push Initiator.  
	At application level ? user can not stop data reception
	At application level ? user can not stop data reception
	At application level ? user can not stop data reception
	At application level ? user can not stop data reception

	The Push Service shall provide data integrity and data confidentiality of the push data.  
	By the delivery network 
	By the delivery network
	By the delivery network
	By the delivery network

	Privacy


	
	
	
	

	The privacy of the user is important and the introduction of the push services should in no way result in unwanted information "spam" being sent to mobile users.
	Network and push service configuration
	Network and push service configuration
	Network and push service configuration
	Network and push service configuration

	Access rules

not scope of stage 2
	
	
	
	

	Charging

Mostly not scope of stage 2
	Unclear how push charging relates to delivery network charging (e.g. prepay, or how is roaming known ?) 
	Unclear how push charging relates to delivery network charging (e.g. prepay, or how is roaming known ?)
	Unclear how push charging relates to delivery network charging (e.g. prepay, or how is roaming known ?)
	Unclear how push charging relates to delivery network charging (e.g. prepay, or how is roaming known ?)

	Push Subscription Profile Information

Out of stage 2 scope
	
	
	
	

	Roaming
	
	
	
	

	Push services shall be available when roaming.
	Requires VPLMN PS bearer support and PS roaming agreement; may use local and home GGSN PDP
	Requires VPLMN PS bearer support, “legacy” NRPCA support by UE and VPLMN and PS roaming agreement; has to use home GGSN
	Requires VPLMN PS bearer support and PS roaming or only CS roaming agreement; SMS is mandatory GSM service and supported by (all?) PLMNs; home or visited GGSN or dial-in
	Requires VPLMN PS bearer support, support of “new” NRPCA support by UE and VPLMN and PS roaming agreement; has to use home GGSN

	The push recipients shall be able to select and receive pushed local services, subject to the user profile settings.
	Possible,


	Possible
	possible
	possible

	Barring of the Push Service
	
	
	
	

	It shall be possible to provide the Push Service to a user regardless of barring status of other services, providing that a bearer to deliver the Push Content is available.  
	Not possible if bearer barred
	Not possible if bearer barred
	Requires that PS or CS bearer is not barred
	Not possible if bearer barred

	It shall be possible for user to bar the Push Service regardless of barring status of other services. 
	Not possible if bearer barred
	Not possible if bearer barred
	Not possible if bearer barred
	Not possible if bearer barred


Compared to long lived PDP contexts the resource/performance effort moves from static PDP context capacity to higher traffic figures for PDP contexts establishment and release. The user data throughput capacity is obviously not changed. In addition performance requirements for entities and traffic between GGSN and HLR, between SGSN and GGSN and between GGSN and “new entity” increase compared to the use of always established PDP contexts. Also for NRPCA the UE has to be PS attached and has to perform continuously mobility management procedures, i.e. routing area updating.

NRPCA with dynamic IP addresses introduces new PLMN signaling. Large scale usage of that mechanism requires considerable performance upgrades for “new entity” (= DNS or presence server) and additional HLR, GGSN and SGSN signaling performance. Without large scale usage it is mainly additional functionality/investment without real effects. So NRPCA with dynamic IP addresses moves resource usage from static PDP context to new static contexts on DNS or presence server and to increased signaling between a number of network entities.

New features have to be implemented in UE and network for NRPCA. The other approaches are already supported by all or many networks. The NRPCA roaming support depends on new, probably optional, features supported by the visited network.  Only specific applications, which send data unidirectional to UE only and which may send data via a push proxy, would have an effect on number of established PDP contexts. Only use case described so far is email delivery/notification.

Large networks may face scalability problems with NRPCA as only one GGSN is supported per APN.

NRPCA can not fulfill all stage 1 requirements. To a similar extent the already specified means fulfill the stage 1 requirements.

3 Conclusion

It is proposed to add the comparisons and conclusion above to TR 23.976.
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