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Fiexible 'Bearer Charging· .. · 

., . 

·. The ba'sic questjon 'is: How to p~rform per-packet real-time .charging in a packet 
· switched commjmication system? Each packet should be charg~d differentially . 
· dependent on which service flow the packets belong to. . · · · · _ · 

. Performing differentiated rating o~ the packet level raises a ~damental challenge: 
rating is· a complex process involving many input parameters (tariff. plan, time and 

· volume thresholds, subscriber profile; etc), while .packet forwarding should be . · · 
executed with·lowest possiel~ latency. Typical rating engines may not be optimised · 
for packet forwarding and, vice versa, typical packet forwarding engines may not be . . : 

. optimised to perform complexpricing calculations. · 
· .. 

· The charging solutio~ has to have the "real-time" propertity,- meaning that the:· 
chargi_ng solution must be possible to use~ for so-~alled prepaid subscribers. 
Specifically, when a prepaid slibscriber's·(user's) credit account is empty, service 
execution (in this case packet forwarding) must be immediate affected. · · . .. ' / . 

·Herein we will call' the state-df-the-art solution a "multiple token bucket" solution. 
·Such· a solution consists ofa control system and a packet forwarding system (see 
Figure 1). 

The control system ~onsists of a rating engine·and credit a~counts. The pa~ket 
·forwarding system contains multiple token buckets for·evezy logged-in user. 

multiple · 
service 
flows · 

Figure~ ·Mu_ltlple token bucket solution· 

' 1 

. ' 

... ·... .. l 

.. · .... When a user logs into the communiCation system, the:pa~ketforwarding system.' i . 
. 'initates a control signalling sequence 'to the control system. The control system '·: . 

reserves an amount of credit towards the user's credit account. Let's call this amount' :· 
· ·. the "credit reservation": The control system det~rmines•·the set ofse~ices this user-is :.· 

allowed to use, The set of identifiers· for these allowed services are sent to the pac~et : 
forwarding system. For each service identifier, the packet forw~ding engine initiates : 
a resource reservation signalling sequence towards the control system. For each such . : .. 
sequence, the se':Vice is rated by ~e rating engine part of the control system, using a · ·. · 

. . . ·. . ·.. . . . ,• . . . . ·. -·.- - I 

I . . . . ·. 
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tariffplan."The rating value i.s used to trans~ate parts ofthe·creditresenratiort into a . 
·~r.esource re~ervation" (typically data volume related), which is sent back to the ·: 

·packet forwarding system. Each resource reservation is put into a resource token 
bucket. 'Thus the packet forwarding system contains multiple token buckets, one for 
. each allowed service. · .. 

When traffic is "flowing .through the commurilcatiori system the. packet forwarding 
system classifies each packet to determine wltich·service it- belongs to. Then the 
token bucket for that sendee is decremented .. 

When a token bucket is empty; the usage is confirmed towards the control system and -
.. a new resource reservation is done. · · .. 

.. . 'fh.e·multiple token bucket solution employs·a separate resource reservation 
· ' signalling sequence for each service in the set of allowed ser\rices. This may create a · 

large amount .of signalling traffic betWeen the control system and the packet 
forwarding system .. This may require high processing capabilities in the systems and 
hi~ ~apacit)r transport between them:· 

··Furthermore, the. multiple token. bucket solutio~ m~y have drawbacks in.the area of 
"over~reser\ration". This is illustrated by the following· quantitative example: Assume 
that ari end-user ha~ a service mix according to the following list, including pricing 
inforffiation (note: cent could be euro-cents. or dollar-cents, 1 Ocents - 1 SEK): · : 

.· ·-. 

1. MMS, price 30cents per message, typically circa SOkB each, up to 1MB, typical 
"MMS session" co~tains S M¥S messages · · 

. . 
2. W AP surfing· to ~'Intemer, uncontrol~ed sites;.price: 700cents per 1MB 
. . . . . ~ . . . 

3. WAPto controlled destination. I (e.g., WSJ), price: lOOcents per 1MB . . \ 

. 4. W AP to controlled destination 2 (e.g., tra~el.com), price: 1 OOcents per 1MB .. . . . ' .. 

S. WAP to controlled destin~tion 3 (e.g., top-up and heip pages), pr.ice: zero volume 
:c~arge · . : .. · . . : 

In a multipie' bucket system, this example gives rise to the following reservations at.. · .. : 
login(PDP·contextActivation). · :. , · · · · ·. :: , . · ... · . . . : . . ., . . . .· . . . 

. 1. MMS: no credit reservation made,. volume bucket. contains 1MB for threshold· . ···!-: .. -· 

· purposes· _: · · · · · · ·. · · · · \ · 
'i. 

.·.· 1 
'; •. 

2. WAP surfing to ~~Inte~et", uricontr~lled sites: for 'example a b~cket .of.l.OOkB 
: I. • 

. . ·translates into a credit reservation of 70cen~s · . ' ... ·, . 
• .'' '•: I • 

3. WAP to controlled destination I( e.g.;, WSJ):·ror ex~ple a bucket ofSOkB· 
· translates into a credit reservation of Scents · · · .'. , · · i . 

. ... . . . . 4. W AP t~ ~ori.trolle·d dest~ation -~ {~.~.,· travel.~o~): f~r· exani~l~ a ·b~c~et- Qf 50~ ·. ·.: . · ' 

' 
,i: 

: traneylates into a .9redit reservation of Scents · · · 

5. WAP-to controlied destination 3 (e.g., top~up and bel~ pages)~ f~r-example a· .. 
bucket of SOkB, 'no credit reservation · . · · · . . · 

·.··2_. . · .. 
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Let's say that ·an e~d-user has -1 OOce~ts left on the account. He logs in to send an · · .. · · 
MMS. At -login, 80cents of credit is reserved. When he tries to send the ·MMS, the 
30cent message charge is refused. This is an exampl~ of the "over-reservation" 
•pr~blein, If the-operator wants to limit the total credit reservation toward the packet 

. fo~arding system (let's S<!-Y 50 cents), this has. to be translated into limits·in th~ .. 
volume reservat~on defaults for each serVice. The problem gets worse as .f4e number 
of senrices increases. · 

A proposed solution (se~·Figure 2) accordirig.to embodiments ofth~ present 
".invention can inclu~e a control-system and a packet forwarding system. 

. . 
The control system can include: ·· . · . 

• .a charging policy decision point(also callec'l rating engine) · · . 
·• a credit account function, which.holds the users' ·credit accounts for real-time 

charging purpo~es. 
The packet forwarding system can inchide: · · · 

. • a charging policy enforcement point 
· • a token bucket function per·Iogged-i~ ·user .. 

Examples of packet forw~ding systems are: a switch, ~;t router, a GGSN node in ~e 
GPRS/UMTS system, a·:J;l:DSN node in the cdma2000 system, and a pro:XY· 

·multiple 
·service 
flows 

·' .. 

· Figure 2 Single token bucket_ design with charg.ing poli~y · .. 

Wbe~ a ~ser l~gs into the communic~tion syste~. the packet forwarding system 

. . 
. . I 

initates a control.signalling sequence to the control system. The. control system . , 
determines the set of services identifiers this user is allowed to use. The rating engine· . 
part ofthe control system ~alculates "charging policy'' based on a tariff plan and . \ ... 
other input data (for ~xample, .time-of-day, the user's. roaming status, the aggregated . :. · 
transferred data volume for the user). This calculati~n is illustrated in Figilre 3 and is ;· 
called "dynamic pre-rating". A "charging policy'' includes of a "user rating table" · 
and set of validity conditions. The user rating table includes rating.values for each . 
"service class" the user is allo~ed to use. The "service class" concept is :introduced , : ·. 
to limit the size of the user rating table part of the charging policy. A ~·seJ"Vice class" i . 

· · is a family of services with the commol) property that they have_ exa~tly th_e ~arne 
.· . . . . :. . .·.;. ·.··. .. '•. .· . . 

··-·.:: 

·.s···. 
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· chargi~g p~ttern {tariff plan) .. The charging policy is sel)t back,to the packet 
forwarding·system. . . 

Figure 3 Process of calculating the "charging policy" 

Next; the packet forwarding system initiates a reservation signalling sequence . 
towards the credit account part of the control systein. The credit account function 
reserves an amount of credit towards the user's credit account. Let's call this amount· . 

. the "credit reservation". The credit reservation is sent .back to the .packet forwarding 
system and .put. into a user-specific token buck~t.· · · 

.. 
when trcrlnc. is .flowing through the communication system the packet forwarding . 

· · . system classifies each packet to determine which service it belongs to. Then the · . 
charging policy is used to determine which amount should be decremented from the . 
token bucket. · · · · · · · · 

The packet forWarding system continuously checks if the v~lidity. conditions are still 
satisfied. When that is no longet: true, a signalling sequence is i~itiated to get a new 
up-dated.charging policy: When a rate change should be performed ~t a certain time­
of-day, T, ·the ch~ging policy (user rating table part), contains the rate_values that · 

. should .be used both before and aft~r T. Figure 4 shows an example of a c~arging . 

. policy .. · · · · · · 

~ . 

.: . 

: . . ·, 

:' 
· .. · 

~ . ; .. 
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Figure 4 Charging policy, containing 1,1ser rating table and validity conditions 

. . 
When a token bucket is empty, the-usage-is confirmed towards the control system and 
a new resource reservation is done. In the confirmation signal, information about the .-
usage ofthed~fferent services is added explicitly: · · . 

A.ccorditig to embodiments or the pre~ent inv~ntion, a reduced amount of signalling 
· -traffic can be realized between the control system and the packet forwarding 
· · system.Reduced risk for over-reservation towards the credit accoimt function can be· _ · 

realized by having a single token bucket that is ·shared by all service flows. Billing 
{post-paid) can be based on the real-time sigQalling,_using the explicit service usage. 
"information carried by the confl11riation messages. When a rate change should be : 
_performed at a certain time-of-day, T, the signalling load can be reduced by 

. including, in the charging policy (user rating table part), both rates before and after. 
T. When a user. credit account becomes empty, it is possible to apply a [me-grained-
policy-control of the traffic since the charging policy is there." The size ·of the · 
charging policy can ·be reduced by .i.Otrod':'cing a "service class" concept. _. 

_ According to embodiments of the p~esent invention, a toke~ bucket ~ystem 
can be provided for bearer charging in a packet .switched communication . 

. system comprising a control system and a packetfonvarding system. The· 
·.; • . " • ". : packet _forwarding system can include a" token bucket function per logged-in • r~·O'• ·. 

. . user with a single token bucket per user. -A charging policy decision point can ; 
· · ~eside in the control system and a charging policy enforcement point can . -'. ! 
- reside in the packet forwarding system: - - . · . -· · · · .- · · · 

1 

. . . . . . . .. 

According to 3dditional e~bodinierits of the presen. invention; a method to·. , .. 
reduce control signalling for real-time per-packet charging in a packet-swjtch · ;_ · . 
communi~ation system can be provided. In--addition, a method to reduce" an . ·. : 
·over-reservation problem for real-time per-packet charging in a packet~switch .! · 

communication system can be provided. A single token bucket per logged-on· : 
user . .( or per logicat copnection for a user) in the packet fqrwarding system can: .... · 
be provided .. A charging policy can, be provided expressing rating yalues fQr : ! . 
• • • • ', • ' ' • •;I • • • •• • • • • I 

..... 
•.· · . .. . . ·. 

.. ',"; 
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different services (packet flows), ·rating values that are used to ded~ct tokens'· 
. .from the single token b~cket, ·an4 valid,ity co!lditions f~r these rating values. .' · 

. . 
. Methods of applying·such a ·charging. policy to multiple simultaneous packet flows to 
. . determine the amc;mnt of tokens to be decri;mi.ented from $.e single token 'bucket can· 
· · als~ be provided. The. concept of a "service class~' can be provided as a method to · 

·reduce the size.of a charging pqlicy. The concept of letting the charging policy 
· include rating values that are applicable both before and after a certain validity . 

condition is met can be.provided. In addition, methods can be provided to add 
information about service usage to the confirmation ·signalling towards to credit 
account function in the control system ... :. · 

Multiple token bucket solutions· to perform per-packet .real-time-charging i~·a packet 
switched communication system, ·where·the packet sho~Jd be charged. differentially . 
dependent on which service flow the packets belong to, may employ a separate 
resoirrce reservation signallmg sequence for each service in the set of allowed 
services~ These solutions may require a large amount of signaJling traffic and may· . 
have drawbacks in the area of"over-reservation" .. · -· 

. Embodiments ofth~ p~esent invention: may address one pr more· of these problems by 
introducing a control system' including: . . . 

• · a charging policy decision point (also ·cailed rating engine) · . 
· • a credit account function, which holds the users' credit acco~ts for real-time 

.charging purposes · · 
· . and a packet forwarding system including: · · 

. • a charging policy enforcement point' · 
•· a .token bucket function per logged-in user· . . .. 

In the drawings and specific~tion,there h~ve been disclosed typic~} preferred 
embodiments o:(the invention and, although specific temis are employed, they are 
used in a generic and· descriptive sense only and not for purposes of limitation. The .. 

·. following claims are provided to ensure that the present application meets all 
statutory requirements ~ a priority application in. all jurisdictions and shall not be 

· · construed· as setting forth the full scope of the present invention. 
. . . . .. 

1 ~ ·:A 'token ·bucket system for flexible bearer charging comprising; ·: · · . 
a control system illcluding, 

: • ·a cqarging policy decision point,: and · 
. • a credit account function; . . .... ·. 

a packet forwarding system including, . 
· • . a charging policy enforcement poin~ and· 

·. • a·token bucket function per' logged-in user }Vith.a single 
. I 
. I 

token bucket per user; and - . . 
. .· . and a protocol for communication between a ContJ:ol system and a . · 

Packet forwarding system. :· · ·· 

· .. ' 

\ · .. · 

.. 6' ·.. . .... · .. : 
. ·.·.· ... ': ... · .... ··:. · . 
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~ ERICSSON ;:::. 

· .. 
.. 

..·. 
":. ··. . .. 

t . .. Flexibie .bearer charging and control -·· 
. . ·. ,· . .. .. · . . . . . 

:. GPRS operators may need to use service-based charging for operator-provided services and. 
. · partner-provided services. These services should generally-not be charged also·by volume: 

.. Simultaneously, consumers will access services_ for which volume-related ch~rging is_ the·only · 
possible (usage related) charging method. . · · 

. Using. several GPRS APNs for differentiating between different consumer service flow~- has 
·disadvantages due to APN configuration management (terminal and network) as well as _IP 
address handling. in the terminal. - · · · · · · · ' 

. · Therefore, there is a. need for Flexible Bearer Charging, whereby ser.Vice flows can be 
differentiated at the GPRS bearer level and volume charging can be applied in a. flexible way .. 
There is a need to suppqrt both prepaid and post-paid. charging -schemes. · . . · 

Ther~ ·is -a possibility- to combine the Flexible. Bearer Charging with operator-side Service · 
. Authorisation in order to control which services a subscriber can access. 

2 · -- ·ericsson solution a-rchitecture 

FiKure 'i Solution ar~hitecture. ~- · · · · 
. . . . . . . . . -' . .· .. 

·· .. · .. 

. · . 

·.·· .. ·. 

... :. 

• ', ,. •• '•! ·.: · .... 

. . ;: . 

, ... 
. '• 
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ERICSSON .;:! ... 
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The Ericsson .Flexible E3earer Charging s9lution consists of the following components:. · 

· ~ :. The Actvan~ed GGS.N, which inclu.des·-~he .Service-Bas~d Char~ in~ a~d Contror · · ; 
· .· (SBCC) feature with a prepaid rese_rvation_engine. · · · · . · .. 

,~ · ·The Multi~Dimensional Rating.'Engi~e. whi~h lets the -~perator define seryices·and 
. tariff plans, and dynamically provides the Advanced GGSN with rating informati_on (c[ · 

separate product description [MDR]) . .'. · · · 

•. The Onlin-e Gateway, whi~h provides ·an· .integratid~ p~int. for inte~orking t<?wards­
the operator's prepaid system by means ·of flexible interface options. In the case. . · · 
when the pre-paid system supports a :Radius interface, ·the Advanced GGSN can · 

·interfaces directly-to it. · 

•. Th~ O&M·s.olu~ion int~grated with·tbe' Core Ne~ork ass, CN .ass. -. 
If tti~ operator wants to employ servic~ authorisation (sometimes called -s~rvic~ selection), .. 
·Ericsson can provide the Subscriber Provisioning system PSEM.(cf. Section 9), including the· 
components: · . . · · · 

• . . C~m~on. Directo~ se~er; f~r' storage 'of user profiie and seivr~e d~finition data . . 

•. Subscriber portal, for allowing '_the_ s~bscriber~ to self-mana~e their service· _profiles · 

The ~ol~tion interfaces the following operator system components: .. . . . . . . . . . . . . . . . . 

• The Customer Administration System system, where primary subscriber information _is . 
· ~anaged and stored . · ... _·. . · 

• · The Prepaid system, where the subscribers' credit accounts are kept 

• The Billing~GW·, ·whi~h is th~ g~teway to the billing sy~tem 
. . . . ' 

• · The Location Enabling Server (LES) . · · . 

I. 

3. · __ ·. _, :·. Basic terminology . 
. . . 

The following terminology is Important knowledge to understand the .Fiexible Bearer Charging 
solution:·. · · _· . . · · · · 

· ·. • S~rvice; is ~~ything. that the Ope~ato~ ~ffers ·to ·its Subscriber th~t iri~oives pa~ket . · : . . . . . . . . 
traffic. . 

. · • · . Service Identifier, _is the ·unique· identifier of a Service: · . . . . . . . . . . . 

. ·. ~ · .. Service CJ~ss:·is the unique identifier-of an arbitrary group of Services.thatthe 
Operator wants to treat in the S?tme way regarding charging. A Se_rvice can only .. 

. belong to one Service Class. . · .. · · · · · · .. · · · . · : . . · . . · . . . . . . . . . . 
. . : . . · . • Service Filt~r. is sp~cific 'filter setting that ~ill handle a specific: Se~i-ce the Service. ~ .. 

· · . ·. Identifier is ~:~sed to map the Service to its Service Filter. · 

· _-:· This termh1olog~ is further· described in the. ~hapter Data .~tru~ture ,~~d-definitions . 
,• . . .. . . . . . : . 

.. . . . . ... 

. . : ~ . 

·· .. 
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... ·, . .. 
" .\ ... :. 

4 · . Main .features· ... 

· · 4.1 .: OifferE!ntiat~d· .Pa·cket Ratin·g . · · 
Performing. differentiated rating on the packet level raises ~· fundame~tal challe~ge: rating is . 
a complex process involving many input parameters (tariff plan, ·time and volume .thresholds, 
·subscriber profile, etc), while packet forwarding should be exe·cuted with lo.west possible 
latency. Typical rating· engines may not be optimised .for packet forwarding and, vice versa, 
typical packet forwarding engines may.not be·optimised·to perform complex:pricing 
calculations. · · 

. ' . · .. 
To get the:best of both worlds, Ericsson's solut~on employs a two~stage rating process. 

1 '· Dynamic Pre~rating, which is performed' by an extern~ I rating .engine such as' the 
Ericsson Multi-Dimensional-Rating (MDR) product. · · 

2: Real-time packet rating p~rformed by the SBCC function in the Advanced' GGSN.' 
. . . ·. . . 

,The Dynamic Pre:.rating process calculat~s a set Of atemporary" rati~g values for each . 
Service Class that a .subscriber can use. This calculation makes full·use of the tariff plan and 
the current subscriber situation (rpaming.status, ti~e-of~day, etcj. The rating values have a · 
limi~ed lifetime an~ have to be renewed for example when a tariff thres~old is reaCJ~ed. · .· . . · 

. . 
The Real-time packet rating is then performed by classifying a packet as belonging to a . 
·certain Service. Class and U!?ing the atemporary" ·rating values for that packet. This can be · 
. done with very small delay in the forwarding process. -· · . 

·. · For e~ample, we have the importa~t case of employing ~ero volum~-charge for services that 
. have service-based charging (e.g., MMS). For such services,' the Dynamic Pre .. rating process 

: would result in a "temporary" rating value of zero. The Real-time. packet rating will then use · · 
the zero value and thus inc~r no prepaid charge for that tnaffic: · · 

.. . . 

. : •' .... · .. ·4.2 Prepaid Token reservation . . . . 

The Advanced GGSN's SBCC function includes' a reservation engine that interacts with 'the 
. operator's prepaid system. Tok~ns are reserved and confirmed when consumed. A Token 
bucket is maintained per user and changed according to the rating value defined for the · 
Service Class by the R~al-time packet rating; .. · · · . · · . . .· . 

The Adv~nced GGSN ~ses th~ R~dius prot~col.ft>~-res~~~ti'~n·and c~nfirination .. To set . " . 

•.•:. 

flexible· interworking, supporting a variety of optional interfaces, ·the Ericsson product, Onli~e-
GW, is used as a·gateway between Radius and for example Parlay. :·:~·~·.: 

' • • : ' : ' •, • ·• • • ' ' •. • t • • I 

4~3 .· ·· · · · se..Vic~-Based Charg.ing and Controi·(Secc·). . ... 
. The Advan~ed GGSN~s seed functio~ ~·l~s~ifie~ ·p~ckets.·usi~g Servi~e filte~ing b~sed on lP 

. header information.and higher-layer protocols. While the solution.architecture support$ . 
· general :stateful inspection ~nd identification ·of URis, initial focus is put OR detecting MMS · 

traffic o.ver WAP t.x and.2.x. After a· packet has been classified as belong to a certain·: ... 
Service and Service Class, the Real-Time packet rating determines the rating value to .· . · 

· change the Token bucket by.·: · · · ,. . · . ·. · ' · . . .· 
The CDR generation is enhanced ~ith per Service cc;>unt~r-identified by the Service .. Identifier, 
so that CDRs can be used differentially towards Subscriber billing or settlement towards .· · · 
third-party service provider .. · . . ·. · · · : · . . · . ..· .. : . · · · · . · · :. .. · · . . .·. .. . . . . .. 
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: . 

The Advanced GGSN also enforces.certain policies .when the Subscriber's prepaid account 
· runs empty. Depending on roaming :conditions,-PDP Contexts can be de-activated or non- . 
· zero-rated packet can be stopped, ·while· zero-rated traffic is let through (for example.allowing · 
. acc.e~s to top-up pages).. : .• .. . 

. . . . 
. . 

. Major :LI~ag~ case~ .. · · .. 

A· 

·Figure 2 Major usage cases 

Figure ·2 illustrates h~w the Ericsson Flexible Be~rer Charging solution works in four. major 
. usage cases: A, 8, ~. and D. · · · · · 

.. A Provisioning of new services, products,. and tariff plans • 
. The Ericsson Multi-Dimensional Rating Engine provides the·operatorwith a·rich. · 

. Graphical User Interface .for ·managing products and tariff plans (cf. separate product 
· description [MDR]).. · · : 

j •• 

B User login (PDP Context Activatio~). ·. · · . . ·. · ·. . 
.· ·.·.·· .·· . 

. i : 

··When a GPRS subscriber connects (activates a PDP Context), the Advanced GGSN 
. · ··provides the Multi-Dimensional Rating Engine with the.subscriberidentity .(and · _..-

. · · additionid information) and requests ·rating 'information. The Multi-Dimensional Rating· 
· Engine performs the Dynamic Pre-rating calculation using the tariff plan, user .profile, : .. 

and other. data~ The Multi-Dimensional Rating Engine answers back with the rating . . 
. information. Then the Advanced GGSN performs a Token reservation towards the : 
.prepaid system, via the Online-GW. The· received Token quqta is put in a Token 
bucket. · . . . : ·. · · . · . : . · · · ... ·.. . · . · · : · · ·. · . 

·C-.. Forwardin.g of user traffi~. . . . . .: . . 
. The Advanced GGSN classifies packets into ·Service Classes and S~rvice Identifiers 
·.·using the·service Filters. The size of the packet is counted separately. per Service for · : 

CDR generation. The Service Identifier is used in the CDR to identify the Service. A · · . .. 
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rating value is determined based on the Service Class and the corresponding volume 
·price (which could ·be negative, zero or positive) 'is deducted from the Token bucket. 
When the· Token·bucket is empty, a. new Token reques~ is send to the prepaid system. 
[JS Doesn't this need to' be done when a threshold has· been reached rather than when 
the bucket is empty, to avoid the necessitiofpassing packets which are un-rated?] If 
the prepai~·accou_nt.is empty ,'the Advanc~d GGSN can be configured to enforce a 
policy: either ~e-ac~ivation of PDP ·context oi just blo_cking non-zero-rated packets. 

. . 
Q .. Subscriber· self-provisioning~ · . . . , 

T~is is optional if the operator desires to errip!oy ·service authorisation. . · ·. · . . ' . . . 

' ·' ' 

6 · .Data structure and definitio·ns 

-6.1 ·· · · .Service and .Service Class .· 
Se~ice could be -~nything that the. Operator. offe~s the Sub~crib~r ttiat imiol~es packet tr~ffic. 
A Service is defined by a unique ·service Identifier. To perform the traffic-related parts of the· 

.. FBC solution, which are handled by the SBCC, a-Service Filter {SF) is used for each Service, 
. see Figure 3. The mapping between the Service Filter and the Service is d~ne by the Service 
identifier. In each Service Filter, a destination or source (depending 9n the traffic direction) IP 
addresses (and mask), TCP and UDP·port numbers (ranges), and protocol numbers can be 
·set. In order to handle inspection of -higher protocollayers, a Servic;e Filter can include a· . 
pointer to a Protocol Inspection Filter (PI F), ·which.perform stateful inspection on packets. . ,\ .. · . . 

The PIFs have specific configuration data (see Figure 4),-for.example containing URUURJs. · 
For packets that fit to the defined PIF rules Dynamic Filters are established to perform the 

· · actual filtering. · . · . . ·. ·· . · . , .. 
. ·. . 

Fi-nally, Service Filters and PIF c~nfiguration lines contain the Service Class number that · 
represent the result of a filter matching an incoming packet. The ServiCE! Class number · 
determines what rating will be applied to the packet. · · . · . . . . · · · . · · . . . . . 

-Servic~ Filter and PIF configurations are done in ·the-Advanced GGS~ on_ a·per APN basis .. 

.. · : The ben~flt for the Ope~~tor ~f this two-stage. ~pproach ·is that if throughput and latency ar~ 
most important, Services can be defined using only the Service Filter not the PI F. But for 
other Services the PI F. functionality caters for a variety of possibilities that can be expanded 
later as new requirements appears. This_ approach avoid~ the ,overhead of stateful packet 

. i_nspection where it is·not. required.- . . · · · · . ' . . 
~~ . •' .. •; 

Ser\tice Filtl.=!rs 

. . . . 
. . : Figure 3 Service Filter ta.ble, configured into the Advanced GGSN . 
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· . Protocol Inspection Filter .(PIF) · 
configuration ·· 

FigUre 4 P IF confifJW'ation -. 

Example 

Figure 3 and Figure 4 show an·example where the operator's WAP GWs are placed at the 
subnet 1 00.18.0.0/16. Let's assume that these WAP GWs can also function as HTTP ... 

. .' proxies. The Service Filters 1 and 2 both match packets to and from that subnet. Filter 1 is 
· ·set to match the transport·protocol WSP.and invoke PIF number 1, while filter 2 will match 

the transport protocol HTTP and invoke PIF number 2. Assume that an incoming packet is a. 
· WAP-packet leading to a match for·WSP. PIF 1 now employs the ide.ntifier data in the PI F. .. 

configuration, in this case the URUURI: In this exampl~. it checks for the domain names of 
the MMS-centers of the operator. If the packet's \'VSP-header contains any of these domain 
names the resulting Service Class is 14. If the packet contains any other URL {the wild card 
*), the packet is non-MMS. WAP traffic and is classified as Service Glass .15. · 

Referring back to Figure 3, Service Filter 3 is s~t to match the subnet 100 .. 12.0.0/1.6,' which 
for example could be a partner service provider: All packets to and .from that service provider : 

· will be classified as Service Class 22: · ·, · 

Finally.; packets. m~tchlng ·the wildcard. rule {service ·filter 4), r~~res~ntlng "~ther tr~ffic", will' 
be classified as Service· Class 60. · · · · 

6.2 : ·.·. · U~er P.rofiie and· Us~r S~rvice Class Ve~tor · . 
. . :A User Profile (cf. Figure 5) includes the ·subscriber identifier together with user specific data.'· 

·The .user data that is specific for·the .Flexible Bearer Charging Solution is the User Service · · 
. Class Vector. The·user Seivice Class Vector is a list of Service Classes (numbers) that the 
· . ·user Is allowed to use .. Note: if the Operator doe~ not want. to empioy ·service .authorisation all 

Service Classes should be listed in the User Service Class Vector. ··- · .. .. 
· User Profile. . . ... . . . . : . 

Figure 5 User prof!!~ 
; .. : 

Page 8 (18) · .. 

··,1. ·. ·.: 

· Copy provided by USPTO from the PACR Image Databa~e on 08/18/2003 

.. 
. ' 

.. r··-

. .·· 
• 'j 

. j .. 

. ' . : 

.·• 

017



.... 

. : :· 

•:':. 

.\ 

E.RI.CSSON . ;:5 · .. 

Continuing with the concrete example de.scribed in the previous section, the User f:'rofile hi ... · . · 
Figure 5, allows .the user to access Service Classes 14 .(MMS traffic), 15 {other WAP tra-ffic), · · · 
'22 (the partner·service provider);. and 60 other traffic: (generall~temet access):· : . 

The User P~ofiles ·are managed hy the Customer Relafion Manageme~t system and could be :. 
·stored in ·the Common Directory .. Independent of where the User Profiles are stored they e~re 
·replicated down· to the Multi-Dimensional Rating Engine. · · 

.. 6.3. 

. •: 

·- · ... 

. Ta~iff Plan, User R~ting ·Table, and ValiditY 
co.nditions . . 

The Dynamic Pr,e-rating is done according to the T~riff Plan. The Tariff Plan i$ a m~thod that, 
.. given parameters along several. rating di~ensions, produces a series of. rating val':'es. . . 

The rating .d·i.mensions can. be: . 

. • · roaming status .{ho·me or away) . 

· .· ~ Time-of.:.Day (including ·~onth, year, etc)··. .' 
. .. . . . . . 

.• .. aggregated volume, (also called "transfer history~) 

• aggregated ·connect time 

· • ·aos of the PDP Context 

• · geograplii.cal position .'.. . · 

• special events 

Figure a: shows a simplified Tariff Plan Where .(referring back to the concrete example ~~ "' . 
previous sections) Service Class 14 (MMS traffic) is·zero-.rated except when the Subscribefi.s · 
roaming, Service Class 15 (other WAP-traffic) i~ rated -2 units per byte. Traffic to and from· ... 
the partner service provider (Service Class 22) is free-of-charge except when roaming. · · ·. · . . . . . . 

These rating dimensions are independent and cari be combined, so that a specific rate would 
apply, for example, between 6pm and 6am, above 3 MBytes, when roaming. The Tariff Plan . 
in Figure 6 ·is just ·a schematic simplification of the rich, graphical capabilities of the Ericsson 
·Multi-dimensional Rating Engine. · · · . . . . ·. · . . · ·:. . . · ·. 

. .. 
. . . . ' . . '• . . . . ~ 

:· . · ... 

Tariff plan .. 
'•, 

. ; 
. . 
... . ' 

Figure 6 Simplified Tariff Plan· example . . . · · . . . .. . .. 

J""'" 
' 

i 
l 

I·. 
~- : .. 

,. 
! 

. For each Service Class in the U~er $ervi~e Class Vector)he Dy~amic Pr~-r~ting ~alculation· ... 
:generates ·five -rating values: an "initial rate value", two "current rate values" and two "next · · . 
rate values". For further inform'ation cin the interaction betWeen the Tariff Plan and the User · · 
Service Class Vector. see section 7.2 Mul~i-Dimensional Rating. T~e. "initia.l rate value~·is · · . · · · 

. . . . . . . .. . . . . ~ . . . . . . . . . . . . . . . . 
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equal to the Token that should be deducted when either a Service Class is used for the first 
-. . time or .for: the .first used Service Class depending on a configuration value for that . · 

St.ibscr.iber. Thus initial fee can be based on Services or Subscriber. To.handle different .. 
setting of what is m¢ant by "first time" e. g. ;per day or month th~ usage of the ·"initial-rate 
:values" are send back to the Multi-Dimensional Rating Engine to be used for the next . 
. Dynamic Pre-rating calculation. The "current·rate values" is the Token per byte to be charged· 
· for packets belonging to a Service Class that shall.be used immediately see validity 
conditions below~ The reason to have·two ·is to allow different rating values for.up and ·dawn · 
link traffic, respectiveiy. The "next rate values" shall be used after the· expiration of the 

·"current rate valuesv (cf..about validity conditions below). The purpose of the "next rate ··. · 
values" is fo manage mass update due .to tariff change, e.g., when gOing from peak hours to 
low traffic in the evening. · .. 

.All th~se rating ~alu~s are listed p~r-seniice Cias·s to fo~m the User Rating Table (see ·Figure 
·7). . . . •. . 

I . ,. 

: l .. 

•:. 

,': 

. Figure 7 U~er Rating Table .. . . . · · 

The User Rating Table h~~ a.llmited lifetime, specified by a fa~ily of ~alidity condit!ons, .. 
which. are calculated using the tari'ff thresholds for the dimensiqn~:.. . . . . ·. 

· •· · :aggre~ated volume (aiso called "t;arisfer history") · ·. · .. · · .. . . . . 

. .· · • aggregated .. conneCt tin:u3 · . 
Too ... ·.. · ·· · ... 

. •· · geographical-locatio~ - .. 
-·lt·i·s the responsibility of the ·sscc to request an upci~lted User Rating Vectorwtie.n the 
threshold volume/time/location is reached.. ' . . .. . . 

. . . . 

. . . . . . . 

.. · .. 

. ·.· . 
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Component _fu.nctiona·l desc_ripti_on 
. . ·. . . . . .. . : . . 

SBCC in Advanced GGSN 
Figure 8 .shows 

0 

an. overview blo~k diagram of the Service.,.based Charging arid ·control 
· (SBCC) function, which resides_ in the Advanced GGSN. . · . · 

The Service Filter a~d .PI F. configurati-ons are configured in the SBCC ·using the CN~oss: 
' Tt:leSBCC perform~ packet insp~ction according to the Servic~ Filters. lt.iiwokes Protocol· 

Inspection Filters (PIFs) fo~ analysis of .higher-layer prt?tocols. : · . ·· 

The SBCC has an eXtended set of traffic counters, so that CDRs c~n be· gene~ated .. 
differentially towards the billing syster:n. (for post-paid consumers) or for settlement towards 
third-party .seniice provider~ · 

• 0 

.For. pre-paid subscribers·," the SBCC·utilizes· the dynamic pre-rating_ .and the .reservation 

.mechanisms. The· $BCC distinguishes.betWeen.post-paid and pre-paid subscribers either·by 
using the charging characteristics information or by analysis of the subscriber IMSI. The . · 
SBCC can be configured to ret~ieve the User Service Class Vector also for post..,paid · . 
subscribers. This should be done if the operator wishes. t() perform operator-side service 
authorization (cf. Section~). · · · · J · · 

. -
The SBCC _function requests User Rating Tables from the Multi-Dimensional Rating Engine ... 
This is triggered either· by PDP Context Activation_ or that the validity conditions (for the User· 
Rating Table) are no longer satisfied. When a new User Rating Table is requested, the 
SBCC reports back the transferred volume and the connect time as well as the status of the 
"initial rate values" .. 

The· SBCC function makes reservations towards the prepaid system, via the .Online-GW, and 
thereby fills up each Subscriber's local Token bucket (kept. in the SBCC). The amount·of 

. reservation and valid time are configurable in the SBCC. It down-counts. each subscriber's 
· . _.. Token bucket ~ccording to the User Rating Table. · · 
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FigUre·~ SBCC junc(ional block diagram 

A "one-time initial charge" is supported in two wa·ys: First by. Service Class, for each Service 
Class in the Subscrib~r's User Service Class Vector, the arrival of the first .packet classified 

. ·to that Service Class· implies a deduction of the initial rate value from the Token bucket. The 
'SBCC then puts zero into the initial rate value for that .specific Service Class. Second by. 
Subscriber, all Service Classes in ·the Subscriber's User S~rvice Class Vector includes the · 
same value. When a packet arrives for any of those Service Classes the Token bucket is 
decreased·with the value and all values .are set to zero. The initial rate ·value is reported as 
useq back to th~ Multi-Dimensionai.Rating· Engine, which the.n can give a zero initial rate 
value at sub~equent requests. · · ·.· :. · · · 

. . . . 
For location-:-dependent rati~Q.the Advan.ced GGSN supports both foiWarding of the SGSN IP ·. 
~ddress and a LIF interface to aLES. The Advanced GGSN can thus check the validity . 
. condition concerning geographical location and request.a new User Rating Table i.n case the 
condition is no longer sati.sfied .. For time dependent rating the SBCC supervises the validity · 
time condition and requests a new User ~ating Table when the threshold·is passed. In · . . .. 

. addition, the SBCC supports maximum time subscriptions, i.e., connect up to 24 hours with · · 
one fee. This is managed by the remaining lime validity condition; the SBCC counts down 
this value and if reaching zero, a new User Rating.Table 'is requested. If a PDP context de­
activation occurs before the value has become zero the value is send back to the Multi-:. 
Dimensiona! Rating Engine which could then update the ~ggregated time for. that Subscriber. . · . 

· ... · Fo~:volume dependent rating the ~BCC supervises the validity vol~me c~n~litio~· and . . . . 
requests a new User Rating Table when the threshold is passed. The SBCC ·decreases this 
value with the amount of traffic that passes and if reaching zero a nevi"User Rating Table is .. 
requested. If ~ PDP context de-activation occurs .before ·the value has become· zero the value 
is send back to the Multi-Dimens!onal Rating Engine which could.then update the aggregated. 
volume for that Subscriber. . . · ·. · . · 

·.· ... ·servic~· Contr9I1:·W~at h~ppens wheri·th~ .prepaid ac~~unt i;·emp~y?.· :·· · .. · :. 
. . ·. . . . : . . . 

The SBCC·architecture supports two "polic~ modes": ".hard" and "~orne-liberal" .. · 

.. 
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"Hard" mode . 
0 ° 0 

• PDP Context Act_ivation denied if account empty 

. -• Mid-session: ·if account empty then de~activate PDP .Cpntext . 
. . .. 

"Home-liberal" mode . 

. _ • .. ·PDP Coritext Activation denied if account ·empty and roaming s~atus = away· 

• .PDP Context Activation .allowed if a~co~nt "empty an~ roaming :status =:= home. 

• Mid-session: if account empty and roaming status =:= away then· de:..activate PDP 
Context · · · .. · 

·. · • Mid-session: if account empty .and roaming status = home, still allow·packets for 
·services cla~ses-with zero or "bonus" rating, but discard packets for services classes· . 
with non-zero rating. ·_ · · · · : 

In addition to these policies, the arctlitecture allows for URI r~~direction and a· more· generic . 
event generation . .URI. re-direction is meaningful in situations when there is a browser. running 
in the terminal and· can then be used to· let the Subscriber re-fill the prepaid account (top-up · .. 
page). But in situations when there is no browser, it's useful to· initiate a generic event, so· 
that an SMs· or MMS can be sent to the use~. · · 

The Advanced GGSN gets information about which policy to use along with ;paming ~tatus 
from the Multi-Dimensional Rating Engine. · 

Service Control 2: What happens -with a packet that has been classified as belonging to a 
S~rvice Class that.is not included in the subscriber's User Service Class.Vector7 

.. . . . . 
Packets will be silently discarded. 

Service Coritroi 3: How. are packets t~eated which are recei~ed whil~ "waiting for a quota 
reservation reply from .the prepaid ·system? · 

. ~acket:wili.be.forwarded_a-nyway. - ... 

7.2 '. · Multi-Dimensional Rating Engine 
. ' . . 

Figure 9 visualises how the Multi-Dimensional Rating Engine produces ·a User Rati~g Table. 
by combining the-I,Jser profile (User Service Class Vector),.the Tariff-Plan, and additional · · 
information (such ·as roaliii'ng status,' aggregated:volume and connect tim~ .(stored i_n Multi-
Dimensional Rating Engine database), time of day, and geographical location · . : · 

._.-:1~ addition to the User Rating Table, a·cqrresponding set of validity ~onditi~~s are gene~~ted_ 
_using tariff thresholds. · .. · -· · ·. .. · -

The User Rating Table and th~ vali.dity conditions are provided to the Advanced GGSN. 

~ . . 

·~ .. 
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•• 

1 

• ;~ti ~:?11fi~~~:'t~~~~1t1:\f:~~! :~i~n:~~-- :.~1- ~~,; -{~:] 1~,.~~Ti~ _(~ ~~~ · 

.. 
i 

·user Profile 

.·. 

Fi~e 9 Dynamic Pre-rating, performed by the Multi-Dimensional Rati11g Engine . . 
. . . ' ·. 

· More specifically, the Multi-Dimensional Rating ·Engine performs -the following procedure: .· 

• acc~pt reque~t for a U~er Rating Table; ·input is ·the ·user identifier (MSISDN), SGSN 
IP-address, ·QoS of the PDP Context, etc. 
. . . . 

• . get the user's user profile (from a database, possibly the Directory} 
. . . 

• for each Service Class in that Subscriber's User Service Class Vector, get the servi.ce 
definition · · · · .. · · 

. • get the aggregated volume (transfer history) and aggregated conneCt time for this . . . . 
· . · user(internal database in Multi-Dimensional Rating Enginef · :· ·' 

... • . calculat~ roaming st~tus based on SGSN IP addr~ss .; . · ·. · ·: · . . . . . 

: . ..•.. for ea~h Se~i~e Cl~ss, calc~late ihe .relev~nt rating val~es using tiie tariff. pi~~ an!=! ... ·, 
. information about the user's roaming status, aggregated volume and connect time,· 

Too,·and geographical location· · ·. . . · .· =. · · ·. . · . · .... 

• calculate the validity condition for these rating values using 'the tanff thre~holds in the 
dimensions: .roaming status, aggregated volume and connect time (stored in Multi- ·. 
Dimensional Rating Engine database), JoD, ~nd geographical location·: 

•. construct the User Rating,Table . :·_: ·. 

·.··send the.User Rating Table and the validity co~ditions to the Advanced. GGSN · ... 

The.high-availability features of the underlying platform provide redundancy.for·the.Multi-. 
· DiJ!Iensional Rating Engine. ·In additio~, multiple physical boxes ~an be deployed.· .... . . ~ . . . . . . 

: ~ ... 
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· .. 

7.3 .· Online.;GW . · . 

The Online-G'N ~ssentially.·performs p~otocol conversion between Radius-(on the GGSN 
side) and another protocol towards the prepaid systeni. The architecture·allows for.TCPIIP . 

· based protocols such as XML, .and SOAP.[JS and Corba?]'_ · 
. . .·· 

An SS7 interface can be discussed .on customer request. . 

. Redundancy as .weil as .load bala~cing of the Online-GV:V is -provided. by m~ltiple physical 
boxes. · · · · · 

7.4 · Cef1tralised O&M. 
The O&M for the Flexible· Bearer Charging ·solution will be provided by the existing Core 
Network:oss. CN-OSS already provides exter.tsive management support for the GGSN 
nodes this includes: . · · 

c. 

• Configur.ation management (network interfaces, application d~ta~ APN data) 

~ F~:iult management (collection mediation and.presentation of all node alarms) 

• Performance·m.anagement (collection, storage and reports) ... 

For th~ Online Gateway and Mu.lti-Dimensional Rating Engine CN-OSS wilt' provide basic 
support this includes: · · 

. ., . 

• Fault Management (collecting, storing and presenting alarms from the nodes in one - . 
· tool) · . · : . . . . · · . .. · .. · . · . . . .. 

• . The nodes will be included in the core netwqrk model (can be seen in the topology). · 

• CN-OSS.will provide·access to the nodes (remote) where the. i.Js~r·can make any 
required changes using a CLI.' . · · 

Ali Configuration ·of the MDR and Online-GW·ca~ be .performed by using the remote. access . 
from CN-OSS. . . . . . . . . 

It ·is not seen that any Performance data support ls required for these tWo nodes. However 
CN-OSS provides .an infrastructure for creation bf reports related to this specific solution and . 

. . also incorporation of othe~ related performance data. - · · · · .. · . . . ' . . . 

. ·.Interfaces· . · .. ·.· .. · 
.... · 

8.1 . : · . GGS,N~Multi-Dimensio~al Rating Eng~ne 
·This interface·employs tlie'Ericsson Sl~ple Rating ·1\Aan~gement Protocol (SRMP),·which is 
.. ·socket..:based client-seryer protocol,·carried on TCPIIP. . .. . . · · .. 

. . :;: :. ,.: 
. ·. ',, ·.·. . ... 

8.2.. · .· GGSN-Online-GW : .· .. · · · ·: ... ·. · . 
•, . . . . . ' . . 

. The Radius 'protocol is used with specific exte.nsions to support Tok~n res~ivati.on and 
·confirmation. · · · . . .. · · · 

. . . . . 

.···. · .... 
. . . . 
' 

.. ~. 
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8."3 .. .· .· _Online-GW- prep~id.system 
See Section 7.3. 

8.4 · . O&M interfaces 
. ' . 

. ·: 

Connection to CN OSS:is provided .. b.y IP based protocols such.as FTP, SNMP, HTTP, 
. . .· . . . . . .·:. ' 

9 :-. .. ·Service .Authorisation and Subscriber 
· · ... . provisioning (PSEM)' .. 

·As on option; Ericsson can supply tht? Personal Service ·Environment Manager (PSEM), 
which is the single point o~ Provisio-ning from both the Customer Admini~tration System 
{CAS) as well as the·End user. The end user cari·do self-provisioning from a web appiication, 
e.g:, on a portal. PSEM also contains the Common Directory_ (CD). For service provisioning a 
sta~e of the .art S.OAP/XML (CAI3G) interface .~s provided towards the CAS system. 

··PSEM contains the Ericsison Multi Activation Product (EMA) containi-ng programmable 
interfaces towards various types of network elements e.g. a.prepaid system.- · · · .. 

The CD is the central-repository, which contains ·common data such as the-attributes of e~d­
users and services and references to the. location where the enabler/application specific · 
information _is stored. · ·. · · · 

The Common Directory contains a unique Ericsson Developed Data model. This model is · . 
.. non-static, meaning that it can be used towards affiliated data models already existing in the· 

operators network. This. inbuilt flexibili~y ensures .fast integration in a mixed environment. 

Appli.cation~ can. either read Dir~ctory Data directory via LDAP .or use an API bundl~d with 
PSEM t~ retrieve the same information without the knowledge of the data model. 

Specifically, 'if the.ope.rator wishes to perform operator-side service authorisation, the U~er . 
Service Class Vectors ·are used to control which service classes a subscriber can access. · 
Tt~e User Service Class Vectors are provi~ioned through the PSEM system. This allows for:· 
self-provisioning via the subscriber portal, which can al~o form the basis for top-up pages. 

10 BenefitS .. of the. Ericsson Flexibie. 
Be~rer Charging solution. · ·. · ... :. 

. ·.· 
By integrating the Fiexible Bea~er·C~arging in.the Advanced GGSN, the operator may gain .·: 
the following ·benefits . . · .. · · ·. .. · 

' . • . reduce co~t ·by 'reducing the number of network elements needed : . . . 

· •. · _high~r pote~tial to utilize ·the GPRS:.specific ·inform~tion t?tnd functions ~vailable fn·the. : 
· · Advanced GGSN, for example, .PDP. Context control, subscriber data, and QoS · 

. characteristics·. · · · · . · ·' · . . . . . . . · ... ,:-, ... 

: • . avoiding introducing interf~ces betWeen diff~re.nt network elements~ and 'thereby 
· ·. . reducing the inte~ration cost . ·. · : 

·. · The Ericsson's Flexible Bearer Chargi~g solution may include one or m~re of the foilowing 
characteristics: · · · : . · . . · · · .. . . . · ·. . . · · .. , · · · .. · 

. : ·. 
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• · The introduction of Ser-Vice Class concept including the User Servic:;e·Ciass Vector. per .. 
Subscriber. · · · · · · 

•· The introduction of Dy.riamic"Pre-rating at Subs~riber connection inciuding.the User · . 
· Rating Table and validity condition·concepts. : 

· ~ · · Th~ .int~~d~cti~n of Re.al~til'!le p~cket ratin~ .b~sed on .Service ·c~ass.: ·: · 

• The Token bucket handling per Subscriber inste~d of per Servic~ ariq-the reservation 
at Subscriber connection. · . · · 

. ·• The ln.troduction of Service Filter and Protocol Inspection Filter concepts.-. 

1 0.1 Service Class ·cqncept 
The Service.Ciass con.cept.allows the Operat~r to group relat~d Services _into a number of 
grou~ps. The relation between the Services could be arbitrary except_ that the tariff must be 
'the same since the rating is based on the Ser-Vice Class. Stiil, each Subscriber could have · 
. different tariffs for a particular .Service Class, but for a particuiar Subscriber, all Services in a 
Service Class will have the same ·rating (at a particular time) .. The benefit besides the-Service 
grouping is that the amount of data per Subscriber is dramatically reduced since the number 
of Services could be in the order of thousands but the number of Service Class is up to 64 ... 
The Service Class concept is also the basis for operator-side service authorisation, which ·is 
an optional feat~re of _the Flexible Bearer Chargi~g solution. · 

· .. 

10.2. · .. Dynamic Pre-rating at Subscriber c!lnn.ection 
. . . . . -

· The Dynamic Pre-rating at Subscriber connection means thaf all applicable rating values 
including their validity conditions are calculated before the Subscriber starts to use the . . 
different Services. This means that the delay when starting to use a Service (for example ·. · 
when retrieving MMS messages) can be reduced to a minimum leading to better end-user 
satisfaction _and higher data throughput. It also reduces the control signalling traffic thus . · 
reducing the load of the Multi-Dimensional-Rating engine. Both trafficdata.throughput .· · 
enhancement and control signalling traffic reduction can lead to fewer physical bo?<es in the 
network. A high level of rating flexibility can be maintained as the'rating values have well-
specified validit¥ a~d ·can be re-newed. · . . . · . · . . . .· . . · ·, 

.·. . :· .. 

. · 10.3 . . ·: Real-time pac.ket rating b·ased on Servic.e. C~ass ·: . . . 
• : • : • • t. • • • • • • •••• 

. The Real-time packet rating means that all packets belonging to· a certain Service Class are : 
rat~d in accordance with the rating value associated with that Service Class in real-time· 
without need for control signalling towards the .Multi-Dimensional Hating Engine. This means . · 
that the traffic delay while .using a Service can .be reduced leading to higher traffic ~ata ·.. . 

. throughput. -Both traffic data throughput enhancement and control signalling traffic avoidanc!9 .. 
can lead to fewer physical boxes in the-network. Also; with this concept, we can avoid . . ·.· 
keeping track of service-level events. Such .'events should be charged ~t the application level,· 
e.g., ·by tl1e -MMS server. Finally, we can avoid a full rating va_lue calcul_ation for e~ch packet.· ·; 
. . .. ' . . . . ·. . . . . . . ~ . . ·. 

· · 1 0.4· : .. · . Token -·bucke~· h~ndUng :per su~~cri.ber 
. The Token bucket handling per Subscriber concept can reduce the distribution of Token . . 
. reservations in the network thus reducing the risk to empty the prepaid account due to many 

·. different reservations. ·It also reduces the control signalling between the Advanced GGSN · 
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. . . . ·.. .: 

and the Online Gateyvay and eventually the Pre-:paid System thus r!3ducing ·the needs of 
physical boxes for all three functions. . ·. . _ · 

. · .. 

10.5 Sefvic~ Fi-lter. and. Prot~col lnsp~ctiori Filter 
conceptS .. · . . . . .... 

The Service Filter ·and .Protocol :Inspection. Filter concept~ .allow the. Operator to. specify filter 
rules for a Service that can·increase the traffic data·throughput by ju~t assigning rules in the 
Service Filter, while stm·having the possibilities to invoke more.advance filter rules when. 
necessal)t to· distinguish the ·servi_ce. The concepts as· such are general which· allow. for · 
further inclusion of new rules. When needed for other :Services·. · · · 
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GLOSSARY OF TERMS 

GGSN Gateway GPRS Support Node 
GPRS General Packet Radio Service 
PDSN Packet Data Serving Node 
CDMA Code Division Multiple Access 
GPRSAPN GPRS Access Point Node 
MDR Message Detail Recording 
CNOSS Core Network Operations Support System 
MMS Multimedia Messaging Service 
IP Internet Protocol 
URI Universal Resource Identifier 
WAP Wireless Application Protocol 
CDR Charging Data Record 
PDP Packet Data Protocol 
TCP Transfer Control Protocol 
UDP User Datagram Protocol I 

URL Uniform Resource Locator 
WAPGW Wireless Application Protocol Gateway 
HTTP Hyper Text Transfer Protocol 
SGSN Serving GPRS Support Node 
LES LAN Emulation Server . 
SMS Short Message Service 
MSISDN Mobile Subscribe ISDN Number 
QoS Quality of Service 
ToD Time ofDay 
XML Extensible Markup Language 
SOAP Simple Object Access Protocol ' 
JS Java Script 
SS7 Signaling System #7 
O&M Operation & Maintenance 
FTP File Transfer Protocol 
SNMP Simple Network Management Protocol 
CAI3 Common Air Interface 3G 
CD Common Directory 
LDAP Lighweight Directory Access Protocol 
API Application Programming Interface 
CORBA Common Object Request Broker Architecture 
ISDN Integrated Services Digital Network I 

UMTS Universal Mobile Telecommunications System 
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