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6. Analysis 

6.1 Network triggered PDP context activation

If the mobile does not have an established PDP context, but is attached to the network, the PDP Context Activation can be triggered by the network side either by using the SMS based solution, as described in section 5.1.3, or by Network Requested PDP Context Activation (NRPCA), as described in sections 5.1.2 and 5.1.5. 

The characteristics of both methods are outlined in the following section.

6.1.1 SMS triggered PDP context activation

Advantages:

1) Existing widely deployed solution and operational experience 
SMS is widely deployed and is already today used to carry the OMA defined Session Initiation Request (SIR) to the mobile in the case when the mobile does not have a PDP context established. 
2) Roaming supported
SMS is a mandatory feature and roaming is supported. Therefore, the SIR will reach the mobile when roaming. The SIR includes the IP address of the Push Function. 
Siemens: NRPCA depends on support by visited network
3) Applicable to CS and PS
This implies that also mobiles that are only CS attached can be reached with the SIR in an SMS. Subsequently this can trigger the mobile to attach to PS domain and activate a PDP context.
Siemens: No other solution to trigger CS bearer; e.g. when there is no GPRS roaming
4) Presence/notification mechanism available
The SMS-Center will detect when the UE becomes available through the Alert mechanism in the case it was not available when the message was first sent.
Siemens: Only presence but not DNS NRPCA can support this
5) Validity period mechanism
The SMS trigger can be assigned a validity period after which it will expire (this feature is available in e.g. SMPP).
Siemens: Not sure if needed; push function will do this
6) Small content can be delivered directly over SMS
If the content to be pushed to the UE is small (e.g. a telemetric information to a machine terminal, an email notification containing a short textual message or a URL pointing to the inbox), the content itself can be delivered using SMS. Thus the extra traffic and delay associated with PDP context activation or CS bearer setup can be avoided in such cases.
7) Information provided to avoid unnecessary PDP context activation/deactivation is available
The UE can choose to discard the SMS trigger based on information the SIR carries, for example, based on the indicated push function address, the application (e.g. user agent) the push content is intended for, or the SIR originator address. If the SIR does not provide the information mentioned above the UE would need to establish a PDP context in order to find out that a non-desired push function attempts delivery, or that the target application is not available. 
Siemens: Push function or presence server implements this
Ericsson: The SMS can supply e.g. mail-subject, the Push function would not know whether the user wants to read the whole mail i.e. unnecessary activation of PDP contexts can be avoided. Not possible using NRPCA.
8) Re-use of existing entities and functionality without additional need of O&M effort; 
Siemens: NRPCA needs to introduce new names
9) Content-based solution, hence extensible and future-proof
Since the SMS trigger carries identifiable content it is easy to create new content types that meet the needs of both current and future applications (power meters, road signs, motor surveillance systems, etc.). The OMA SIR meets the needs for push, and it is possible to extent the SIR content with additional parameters if found needed (e.g. if new protocol options are added). 
Disadvantages:
1) Delay in delivery of the SMS notification message; The SMS system is designed as a store and forward system. If not configured properly or if a high load on the SM-SC is present, SMS messages will be queued for some undetermined time before being delivered. Therefore the SMS message being used to trigger the UE to establish a PDP Context will not be delivered to the UE in a timely manner.

Siemens: Push is also a store and forward service. If not dimensioned properly or if a high load on push function, SGSN, GGSN or DNS is present, NRPCA request mayl be queued for some undetermined time or deleted. Therefore the the PDP Context will not be established in a timely manner.

Ericsson: An SMSC may have two different modes, one store and forwarding and another datagram mode (i.e. non store and forwarding). The store and forwarding mode in most of the cases is equal in delay as the datagram mode, as the delay implies only if the recipient terminal is not present. The NRPCA mechanism would need some store and forward mechanism to handle Push messages for same reasons as for SMS.
As RIM stated in bullet 4 below the SMS will be delivered in near real-time if the SMSC is well configured or a dedicated SMSC is used.
2) Push Notifications via SMS detract from SMS text messaging; the use of SMS to send notifications of pending push data loads the SMS infrastructure with messages that are not billable or are not specifically billed as SMS text messages. This takes away resources from the SMS infrastructure that should be used for support of premium SMS rate text messaging. 
Siemens: the use of NRPCA loads the infrastructure (SGSN, GGSN, DNS, HLR) with messages that are not. This takes away resources from the overall infrastructure. 
Ericsson: As pointed out in 1 a dedicated SM-SC for Push can be used. When SMS is used for notification then it could be seen as signalling and is not charged for, the same applies for NRPCA, but it is premature to assume that operators may not bill SMS for push or that operators may not charge extra for NRPCA, billing for a feature is not really a relevant reason for showing disadvantage.
3) SMS infrastructure must be scaled to support Push. As the volume of push traffic increases the SM-SC must be scaled up to handle the increased volume. Therefore the timely delivery of Push traffic is dependent on the correct configuration and scaling of SMS infrastructure.
Siemens: As the volume of push traffic increases the DNS and GGSN traffic those entities must be scaled up to handle the increased volume. Therefore the timely delivery of Push traffic is dependent on the correct configuration and scaling of infrastructure.
Ericsson: This point is covered in point 1so need to be removed. The problems for NRPCA are the same or worse, as a dedicated GGSN for Push may not be cost efficient.
4) Inconsistent Push Service across the 3G networks. A well configured SM-SC which can handle high traffic loads will be able to send SMS messages to a UE in near real-time. Alternatively a network may choose to have a separate SM-SC dedicated to delivery of push notifications. The difficulty with these solutions is that it is not possible to mandate that all networks configure their SM-SCs is this way. Therefore Push Services may work well in some networks using SMS and poorly or inconsistently in other networks. Independent 3rd party push data suppliers (Push Initiators) will have no control over the consistency of the service they supply, for some of their users the push service will be fine for others it will be poor.

Siemens: There is no difference to GGSN/DNS capacity; if poor the poor service; both SM-SC and GGSN/DNS dimensioning are by the home operator; so for the same user it should be almost the same in case of roaming also with SMS
Ericsson: This is also covered by point 1. Operators should of course know how to configure their network properly and 3rd party push providers would have similar problems for NRPCA as the push messages could even fail to be delivered if not UE, GGSN and SGSNs are updated. 
5) SMS Repeat Messages. In the case of sending an SM to a roaming mobile, if the acknowledgement for a received SM message is not sent or is lost, (for example due to the traversing of multiple networks or problems with the reverse path in a Global Title Translation table), the SM-SC is likely to send a repeat SMS message. This can be troublesome if the SMS message is a trigger to open a PDP Context and is wasteful of over-the-air resources, MSC processing time, and SS7 resources.

Siemens: NRPCA uses SS7 and IP based signalling and should be not more reliant; so the advantage of NRPCA is that there is no repetition (error handling) described yet?
Ericsson: NRPCA would need similar mechanism and that is not defined.
6) SMS message size limit. An individual SMS message has a size limit of approximately 160 bytes. A longer SMS message may be created by concatenated SMS message segments, but this incurs a high protocol overhead and as in the above point, if any single SMS message segment making up the complete SMS message is delayed, this will impact the delivery time of the complete message to the UE. Therefore the SMS trigger message can only ever carry short data content (< 160 bytes) to ensure timely delivery and low network resource usage.

Siemens: Much more than NRPCA; that hasn’t such capability; title is network triggered context activation; why shall an email be pushed to a terminal; normally I want to see first the subject and mail addresses first before I decide on a probably costly download
Ericsson: The SMS shouldn’t be used to deliver large content, but is able to deliver content if required. Main purpose is to trigger initialization of PS connectivity.
7) Data Only UEs must support a CS Client. A data only UE, one that only operates in the PS Domain, would be required to support SMS for the purpose of receiving the trigger message, but otherwise these devices have no other purpose for supporting SMS. This means the data only device must be assigned a MS-ISDN, and must support the SMS protocol and a circuit-switched client. When such a device roams in to a GSM only network (no PS domain support) it would attach to the CS domain and consume resources even though if sent an SMS message it would not be able to activate a PDP Context.

Siemens: It is a small subset of a CS client and is only necessary to overcome 8); should be combined with 8); NRPCA needs a name instead of MSISDN; billing obviously bases to large extent on MSISDN
Ericsson: The data only UE don't need any CS-client, but may need an SMS client. The reason is that there is no need for a CS client to support SMS over PS and as clarified at the previous meeting the PS data only UE anyway need an MSISDN for O&M and charging reasons. 
8) SMS support using PS Domain not consistently supported on GPRS networks. For a data only terminal an SMS message may be transmitted using the GPRS network via the SGSN. While support for SMS over GPRS is mandatory as per the GSM specifications, it is not consistently enabled on GPRS networks. Therefore a data only mobile that supports SMS may not be able to receive an SMS message sent to it when it is attached to a PS Domain because the operator may not have enabled the SMS over GPRS service.

Siemens: To which extend is NRPCA supported ?

Ericsson: If the operator would have data only terminals in its network the operator would enable SMS. Also, the situation would be the same (or even worse) as NRPCA is not even defined today and GGSN, SGSN and UE must be updated. 
9) SMS required in all future evolutions of 3G networks. By embedding SMS into the architecture for Push Services this implies that SMS will be required to be supported in all future evolutions of 3G networks. When these networks eventually migrate to a complete IP based system, where CS connections are not needed, SMS will still be necessary to trigger network initiated push traffic to a mobile. The longer term evolution of 3G networks should not include the need for SMS and its associated infrastructure. In the long run 3G networks should operate like the Internet and not require a separate service like SMS to signal a mobile that push data is available.
Siemens: This is no argument as any other network trigger approach needs to be supported too. Furthermore, the long term solution is always on to operate like the Internet, which  is not dialling out to send data to a terminal. 
Ericsson: The long-term solution should be always-on terminals, i.e. same philosophy as on the Internet. For always-on terminals, no trigger is needed at all. During the migration to always-on terminals there is no need to add another option that solves some of the same problems in a less flexible way. 
6.1.2   NRPCA triggered PDP context activation

Advantages:
1) Fast and consistent PDP Context setup time. Provides a near real-time signalling to the UE to activate a PDP Context, utilizing the paging mechanism built in to the 3G/GSM infrastructure (SGSN). 
Siemens: As with any approach dependent on network dimensioning and load; SMS will also page; 
Ericsson: Same comments as Siemens

2) A low cost data only device is possible. NRPCA is not dependant on other services in the 3G network such as SMS and therefore allows for a low cost data only device to be deployed.
Siemens: Depends on DNS or presence; low cost devices are already available (with SMS)

Ericsson: PS (GPRS) PCMIA cards today already include CS-clients because it is so cheap and the PS only device would only need the SMS client for handling PS-SMS
3) Efficient use of network resources for delivery of long push messages. Provides an efficient mechanism to deliver long (1K or greater) push data messages to a UE. This is particularly useful for the delivery of email messages which tend to be in the order of 1K to 2K in length. Messages containing multimedia content multimedia will require higher bandwidth and lower signalling. 
Siemens: as with SMS triggered PDP
Ericsson: This needs some clarification, as our understanding is that the NRPCA is only used to trigger the terminal to set-up a PDP Context, delivery of content is a separate issue.
4) Less Over-the-Air Signalling; The comparison of the message flows using SMS and NRPCA show two additional over-the-air messages required when using SMS versus NRPCA. 
Ericsson: SMS can be broadcasted. If the user does not want to receive message SMS require much less signalling.
5) Push Architecture using NRPCA prevents SPAM. A NRPCA can only be initiated from a Push Function as described in the Push Architecture. Given the user must a priori establish a relationship with the Push Function, the PF will only send a request to establish a PDP Context to mobiles that have subscribed to a push service. SMS delivery of Push data allows Spam to be sent to any mobile where its MS-ISDN number is known. With NRPCA using Dynamic IP addressing the IP address of the PDP Context is only known to the Push Function. The MS-ISDN is a fixed address (name) for a mobile and once known to spammers can be used indefinitely or until such a time as the user applies for a new MS-ISDN. 
Ericsson: The PUSH Server handles SMS triggers and can also stop SPAM and similar trust relationships can be used with for SMS. SMS SPAM is a completely different issue and is not connected to this subject. As explained before even a data only terminal would need MSISDN and SPAM protection would be needed to protect whatever identity is used. This would also mean that the terminal would need to trust the content that is to be delivered via NRPCA even though the terminal has no knowledge of which the initiator is.
6) Allows the GGSN pool of supportable PDP Contexts to be shared among a large group of subscribers.  The always-on approach requires continual scaling up of GGSNs to support increasing numbers of PDP Contexts because for every subscriber an open PDP Context is needed. Yet for a large amount of time these PDP Context are idle. NRPCA allows PDP Contexts to be opened on demand when they are needed.  Therefore operators have more control over the allocation of the pool of PDP Contexts supported at a GGSN. An operator may choose to close down PDP Contexts that have been idle for some period (several hours) and yet not impact the service delivered to the user, because as soon as a new piece of data arrives (such as email) for the user, the PDP Context can be immediately opened using NRPCA.  In the interim during the idle period the PDP Context can be assigned to a more active user.
Siemens: Requires additional GGSN functions and performance to signal with push function and DNS; DNS becomes much bigger than needed  today
Ericsson: Also, additional delay compared to always-on.
7) IMS deployment will not invalidate the need for NRPCA.  In IMS the always-on solution is based on the use of the Signaling PDP Context. When a mobile does not have a data PDP Context open the IMS Signaling PDP Context can be used to reach the mobile with an indication it open a data PDP Context. The always-on solution is appropriate for certain classes of devices, mainly high-value users paying for premium service. The types of devices supporting IMS will be sophisticated multi-media smartphones. But this is only one class of device and not all subscribers will need or want such a device. A simple messaging device that provides data communications over the PS domain will also need to receive good push service. NRPCA allows these devices to work well in a IMS and non-IMS networks. Also the deployment of IMS will not be immediate and there will be some time before there is global ubiquitous IMS service. A high-value IMS device that roams into a network that does not support IMS will still require good message service.  NRPCA can solve this problem during the migration period towards global IMS service.
Siemens: The evaluation of always on seems not to be the common understanding; signalling via signalling PDP is not yet evaluated by the TR and should be removed; NRPCA has similar requirements to be deployed   
Ericsson: IMS is available from Rel-5, whereas an NRPCA solution would be for a later release and it is not expected that IMS only will be for “sophisticated multi-media smartphones”, but IMS provides the flexibility for both low-end and high-end terminals. Also, the NRPCA mechanism described above is not the same NRPCA solution as described in the TR.
Disadvantages:

1) NRPCA with Dynamic IP address assignment requires new functionality in the GGSN, SGSN and UE.

This new functionality will require development and testing resources.  

2) Address Resolver requires an interface definition and configuration
The Address Resolver is the DNS used in the network. Currently the 3GPP specification do not define an interface to the network DNS as this is considered outside the scope of 3GPP. This interface to DNS will need to be defined in the specifications even though it is currently in use in the network infrastructure. The DNS will need to be extended to support the functions needed by NRPCA solution and there will be some additional OA&M procedures needed to configure a new user in the DNS. The DNS protocols defined in  Reference RFC 1035, RFC 1996, and RFC 213 can be referenced to assist in these areas..

Ericsson: There are a number of additional disadvantages as highlighted by comments to the listed disadvantages for the SMS based solution. In addition, there are Roaming problems, NRPCA leads to unnecessary PDP context activation/deactivation and when the PDP context is to be deactivated is not solved, etc.









page 4/6

