As the growth of 4G LTE networks gathers
pace many operators are hitting unforeseen
challenges as they look to interconnect
with legacy networks and ensure their
subscribers aren’t left hanging when they
step out of their home network.
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The Reality of Delivering 3G to 4G Roaming

GSMA statistics reliably show there are approximately 800 GSM
Operators worldwide with an additional 1,250 Mobile Virtual
Network Operators (MVNOs). 643 operators have launched 4G
LTE networks, with the GSMA predicting an increase of a third by
the end of 2020.
With 4G LTE well on its way to
becoming a ubiquitous service
the coalescing of new and old
technologies creates its own
unique challenges.
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As with all new technology you cannot simply deploy it in a vacuum
disregarding what’s gone before in the way of legacy technology,
and this is especially true of the mobile industry where individual
operators move at their own pace with 4G LTE deployment.
An operator is simply not going
to retain its subscribers if the
moment they step out of their
home networks their service
no longer works. Therefore any
operator rolling out a 4G network
or an existing 3G network looking 2
to offer 4G roaming agreements
needs to sort out 3G <-> 4G
roaming inter-operability.
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At its heart the problem is that 3G networks run on the SS7
protocol whereas 4G LTE networks run on the Diameter protocol.
What is required is a bridge between these technologies, one
that will seamlessly allow the sharing of policy, charging and
authentication information.

Of course 3GPP have thought of this and there is a set of
specifications, principally 3GPP 29.305 and 3GPP 32.293 that form
the Diameter Interworking function or IWF. Specifically this details 3
support for SS7 CAMEL to Diameter and SS7 MAP to Diameter
interworking.

Diameter - MAP/Camel
Interworking
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Here at Squire Technologies we’ve worked with operators all over
the world and have found that, as with all solutions that bridge
between old and new technologies that the devil is very much in
the detail.
Roaming is a reasonably complicated area; a “visiting” subscriber
must be authenticated and validated, their profile studied to
determine what services they can use in the visited network and
then both the home and visitor network need a record of what
they can then charge for in terms of services used.
In legacy networks 3G roaming has of course been nailed firmly
down over the last 20+ years with it utilising MAP and CAMEL
protocols to manage subscribers. However in a 4G network the
authentication and billing is carried out using Diameter.
As illustrated on the previous page the solution for operators
wrestling with 4G LTE subscribers roaming to 3G networks is the
need to bridge the gap, and to this end the prescribed solution is
the deployment of an IWF or Interworking Function.
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CASE STUDY | 4G

3G roaming inter-op for pre-paid subscribers

Having begun work to deploy an IWF with a 4G operator in
Europe whose network is built by one of the big vendors and
makes use of state-of-the-art OCS (Online Charging System) from
a specialist vendor, (incidentally the OCS doesn’t support Camel
it only supports Diameter), it became apparent that supporting
pre-paid subscribers was not straight forward.

Pre-pay implementation is by its very nature more complicated
in terms of charging than post paid. Constant checks need to be
made to insure a subscriber has enough credit to continue the
call. It transpired that in the 3G network we were testing billing
updates are sent to subscribers handsets directly using USSD
(Unstructured Supplementary Service Data).

There was of course the customary tweaking of parameters as
MAP/Camel to Diameter inter-op was established, however we
began to experience issues when we looked at supporting prepaid subscribers.

Updates to handsets by way of USSD is by no means mandatory
but very common in a lot of 3G networks. USSD is also used by
many legacy networks to allow pre-pay clients to initiate balance
enquires, payments and transfers directly from their handsets.

The SOLUTION

Watch our video case study

As ever all plans change on impact with reality and once we hit
the real rollout, even though we thought we had all the major
building blocks in place there were some tweaks needed.
IWF specifications do not typically allow for USSD functionality
however we were able to utilise our tightly integrated Telephony
Application Server (SVI-TAS) on top of the IWF to deliver USSD.

?

For our client this provides a huge degree of flexibility not to
mention future proofing. Should we need to interface and control
anything else down the line from SIP to SOAP we have the flexibility
to do so.
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in SUMMARY
As networks become ever more convoluted and margins decline, operators need to take great care in retaining subscribers. This involves
a balance between ensuring they can connect with eachother over legacy and IP networks, and also that operators of every kind can
leverage legacy technology, and interwork with the lastest subscriber management products.
At Squire Technologies we have been delivering integrated signalling solutions since 2001. Over this period we’ve not only developed
a comprehensive range of products, but also complemented them with a tightly integrated application development environment.
This combination allows us to be incredibly agile, enabling us to flex and modify products to meet our clients particular requirements.
If you’d like to discuss how our products can help overcome the roaming and diameter signalling challenges in your network please
contact us today.
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For more information about our Diameter signalling solutions call our team direct on +44 (0)1305 757314
Email us at enquiries@squire-technologies.com
Visit our website at: http://www.squire-technologies.co.uk/
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