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Introduction

It is proposed to have a section in the NSP TR that looks at how the deployment of new technologies can impact the current network selection mechanisms.  This contribution proposes text to be inserted into that section (5.2).

Discussion

The existing Network Selection Principles were designed to assist a UE in obtaining service in a 3GPP network (GSM network at the time) .  At that time the only service was telephony.  However over the years the 3GPP technology has evolved providing a subscriber with the opportunity to make voice calls and set up data connections over different radio access technologies, some an evolution of the existing GSM radio interface and some totally new.  In addition, as these new technologies have been deployed it has become possible to support new services and features that were not envisaged when the GSM system was first designed.  Despite this advancement in capabilities the basic network selection principles have hardly  changed since they were first specified.

As stated this contribution proposes text documenting how new technologies can impact existing network principles.  However, before we can discuss these impacts we first need to define “what is a new technology?”.  In the context of this contribution a new technology can fall into 1 of 2 categories:

New Technology
This type of technology is a totally new technology that has been integrated into the 3GPP system.  They can be new radio technologies e.g. I-WLAN or new infrastructure e.g. CAMEL, IMS etc.

Upgraded Existing technology
This is where an existing technology that has been developed in 3GPP is enhanced and provides new capabilities.  Examples are EDGE and HSPDA.  

New Technologies

When a new technology is deployed it maybe possible to replicate the existing user experience over the new technology.  

Replicating the user experience provides the same over all “look and feel” to the user, however from an operators perspective it is possible to use a different set of variables to assist the UE in choosing the most appropriate network.  There is also the opportunity to provide some additional control, however the whole experience to the user should be near enough the same as for other technologies.  Current examples include the ability to define a different set of preferred PLMNS for I-WLAN.  

Some new technologies however do not allow any replication of the user experience.  Typically core network technologies fall into this category such as CAMEL, IMS etc.  In these instances the UE is not aware of the capabilities of the core network at all. 

When it is possible to repliacate the user experience,one major problem with the introduction of new technologies is that the solutions developed are not necessarily scalable..  I-WLAN is a prime example; here another set of operator lists has been defined to assist the UE in finding the best service.  Assuming that an operator wants to use these lists and the service take up is successful you can end up with the need to manage a distributed database that could have over one million instances.  Imagine changing or adding one entry in this database, the operator would have to make changes by sending an over the air (OTA) message to each and every (U)SIM.  This would put a significant load on the SMS-C and would also consume significant network resources just for an operations and maintenance issue.  . 

Upgrading existing Technologies

Upgrades to existing technologies may offer new features and services.  However, the original network selection principles were designed for voice based services (some examples to illustrate this are in Appendix A).  As a consequence, when existing technologies are upgraded there is little opportunity to change the defined rules set.  

Take for example GPRS,  the voice selection requirements allowed an operator to define a set of variables, or selector lists that would assist in the UE obtaining voice service by directing the MS to a preferred operator when roaming.  When GPRS was launched each operator has rolled out the service in their own timeframe, and even if GPRS was rolled out, the GPRS roaming agreement may not have been put in place with all of the HPLMN’s roaming partners.  The preferred network  may only be able to provided voice service.  

Another problem occurs when the HPLMN has not indicated any preferred networks for the country the UE had roamed into or the UE could not find a preferred PLMN (maybe due to lack or radio coverage), then the UE could choose a VPLMN at random.  

In the case where an entry has not been provided in the PLMN Preferred List for the roamed to country, the UE is not directed to any particular network and there is the risk that the UE may select a network with whom the HMPLN does not have GPRS Roaming.

As existing technologies are upgraded or as new technologies are introduced there is the possibility that the “ideal” network for a given user may not correspond to the preferred network as indicated by the HPLMN. In order to ensure the best user experience operators may need to regularly update their preferred lists, and also verify that all users receive those updates. The “ideal” network may also change from user to user depending on the services that she decides to use.

This becomes a more complex model as more technologies are into the 3GPP system. For example an operator may have roaming services based upon CAMEL with one operator in the visited country but only have GPRS roaming with one of the other operators.

Proposed text

5.2
Impact New Technologies

This section looks at how new technologies can impact the current Network Selection mechanism.  

New technologies can be split into a number of different classifications

New Technology
This type of technology is a totally new technology that has been integrated into the 3GPP system.  They can be new radio technologies  e.g. I-WLAN or new infrastructure e.g. CAMEL, IMS etc.

Upgraded Existing technology
This is where an existing technology that has been deployed in 3GPP is enhanced and provides new capabilities.  Examples are EDGE and HSPDA.  

5.2.1
New Technology

When a new technology has been introduced typically two options have been taken:

a) Replicate the network principles.

Replicating the user experience provides the same over all “look and feel” to the user, however from an operators perspective it is possible to use a different set of variables to assist the UE in choosing the most appropriate network.  There is also the opportunity to provide some additional control, however the whole experience to the user should be near enough the same as for other technologies.  Current examples include the ability to define a different set of preferred PLMNS for I-WLAN
b) Do nothing to the network selection principles.

Some new technologies do not allow any replication of the user experience.  Typically core network technologies fall into this category such as CAMEL, IMS etc.  In these instances the UE is not aware of the capabilities of the core network at all when it performs a scan of the radio broadcast information. 

5.2.2
Upgrade Existing Technology

Upgrades to existing technologies may offer new features and services.  However, the original network selection principles were designed for voice based services (see 22.011).  As a consequence, when existing technologies are upgraded there is little opportunity to change the defined rules set.  

The voice selection requirements allowe an operator to define a set of variables, or selector lists that assist in the UE obtaining voice service by directing the UE to a preferred operator when roaming.  When a technology has been upgraded there is little opportunity for the UE to choose a PLMN that supports the desired new service.  The preferred operator lists can be configured to assist the UE but as stated they have more than likely been set-up for voice services.

e.g. When GPRS was launched each operator has rolled out the service in their own timeframe, and even if GPRS was rolled out, the GPRS roaming agreement may not have been put in place with all of the HPLMN’s roaming partners.  The preferred network  may only be able to provided voice service.  

Another problem occurs when the HPLMN has not indicated any preferred networks for the country the UE had roamed into or the UE could not find a preferred PLMN (maybe due to lack or radio coverage), then the UE could choose a VPLMN at random, this VPLMN not supporting the necessary capabilities the UE requires.  

In the case where an entry has not been provided in the PLMN Preferred List for the roamed to country, the UE is not directed to any particular network and there is the risk that the UE may select a network with whom the HMPLN does not have GPRS Roaming.

5.2.3 Conclusions

As existing technologies are upgraded or as new technologies are introduced there is the possibility that the “ideal” network for a given user may not correspond to the preferred network as indicated by the HPLMN currently on the (U)SIM. In order to ensure the best user experience operators may need to regularly update their preferred lists, and also verify that all users receive those updates. The “ideal” network may also change from user to user depending on the services that she decides to use.

This becomes a more complex model as more technologies are into the 3GPP system. For example an operator may have roaming services based upon CAMEL with one operator in the visited country but only have GPRS roaming with one of the other operators.  The UE should be directed to the best network at the time for the services the user wants to use at that moment.

Appendix A

TS 22.011 V7.0.0 References

Section 3.2.2.1  

“

If registration on a PLMN is successful, the UE shall indicate this PLMN (the "registered PLMN") and be capable of making and receiving calls on it

’

Section 3.2.2.2  

This text appears in each bullet item i) – v)

“

It shall be possible to configure a voice capable UE so that it shall not attempt registration on a PLMN if all cells identified as belonging to the PLMN do not support the corresponding voice service

”

In fact the only reference to GPRS network selection states that if the registration fails it shall not affect CS services

Section 3.2.2.2 3rd paragraph from the end.

“

If a PLMN is selected but the UE cannot register for PS services on it because registration is rejected with the cause "GPRS services not allowed in this PLMN", the UE shall not re-attempt to register for PS on that network. The PLMN is added to the list "Forbidden PLMN's for GPRS services". The UE shall not re-attempt to register for PS on that network unless the same PLMN is selected again by the user. The reception of the cause "GPRS services not allowed in this PLMN", does not affect the CS service.

“

