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Definitions/Acronyms

	Term
	Explanation

	AAS
	Audio Announcement Server

	AuC, AUC
	Authentication Center

	COS
	Class of Service

	EIR
	Equipment Identity Register

	EMS
	Element Management System

	GGSN
	Gateway GPRS Support Node

	GSN
	GPRS Support Node

	HLR
	Home Location Register

	MS
	Mobile Station

	MSC
	Mobile Switching Center

	MSC-CCF
	Mobile Switching Center-Call Control Function

	MSS
	Multi-Service Server

	NIB
	GSM Network in a Box

	NSS
	Network Switch Subsystem

	OCS
	Online Charging System

	OMC
	Operation Maintenance Center

	OSS
	Operating Support System

	PPS
	Prepaid System

	SCP
	Service Control Point

	SGSN
	Serving GPRS Support Node

	SMSC
	Short Message Service Center

	SSF
	Service Switch Function

	VLR
	Visitor Location Register
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1 Introduction

AGrandtech Online Charging System supports both traditional IN prepaid mobile service and diameter based mobile service with real-time charging. The system architecture is showed in figure 1.
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Figure 1, OCS System Architecture

2 Feature Summary
AGrandtech OCS features are listed in following table.
Table 1. OCS feature list
	Feature
	Descriptions

	Capacity
	100k subscribers
200k BHCA

	CAMEL I, II, III
	CAMEL interface (GSM 03.78, GMS 09.78, GSM 129.78)

	MAP II, III
	USSD service

	Diameter
	RFC3588, RFC4006

Gy, Ro interface

IMS voice/SMS charging

LTE data charging

	Basic Services
	Bundle Plans:

· Charge
· Data volume

· Voice minutes
· SMS
· Validity expiry
Recharge card management

Flexible validity resolution

Respective recharge promotion

Application scope control on promotion balance


Notification SMS:

· Recharge

· Inquiry

· Transfer balance
· Credit overdraft

· Validity expiry

· Parent and children number management

· Insufficient balance

· CAP plan changes

· GPRS charging

Call measurements

OCS CDR

OCS daily report

Recharge balance 

· by dialing service number

· by short message

· by USSD

· by credit card (along with credit card service center)

· from PSTN

Inquire balance

· by dialing service number

· by short message

· by USSD

Transfer balance

· by dialing service number

· by short message

· by USSD

Virtual calling card service

GPRS charging via RADIUS interface

· Billing by amount of transferred data (KB)

Close user group service

Family and friends number service

Parent and children number service

Switchover COS (Free SMS)

Call me back service

	Tariff
	64 MO tariff tables, per table includes:

· 4800 dialing prefix based basic tariffs with tier rating

· 8 rent tariffs

· 50 SMS MO tariffs

· Supplementary tariffs

64 MT basic tariff tables

32 discount tables

64 billing zones

Tariff query

Tariff plan setup

Tier rating tariff

	Class of Service (COS)
	64 COS, each COS contains:

Tariff plan selection:

· MO tariff

· MT tariff

Tariff subscription:

· Charge subscriber according to COS ID

· Charge subscriber according to location

Service control:

· Minimum balance to initiate MO call

· Credit vault control

· MT call free or not, minimum balance to receive MT call

· Close user group control

· Recharge via credit card control

· Family and friend number control

· Parent and children number control

· Free SMS service control

Account validity control:

· Maximum account validity

· Keep or delete balance when account expires

· How long to keep an expired account

· Keep or delete the balance of a withdrawn expired account

· How to adjust the account validity after recharge (overwrite or accumulative)

· If change account validity when balance is depleted and change to how long

Notification SMS control:

· Recharge

· Inquiry

· Validity expiry

· Insufficient balance

· CAP plan changes

CAP plan:
· 4 CAP plans
· Each plan has 4 segment

· Each plan can be configured as SMS/MO call

Recharge card validity:

· Set the MO call validity and MT call validity for six types of recharge cards

Recharge promotion control:

· Promotion period

· Promotion bonus of six types of recharge cards

· Promotion bonus validity

· Promotion bonus application scope control

GPRS control:

· Charge by amount of transferred data 
GPRS CAP plan:

· 4 CAP plans
· Each plan has 4 segment

	Enhanced Services
	Exclusive service number:

· Hotline

· Recharge

· Inquiry balance

· Virtual calling card

· Parent and children number service 

· Transfer balance

· Call me

· Switchover COS

SRF interactive voice announcement

Programmable announcement syntax supporting multi-language

Flexible currency resolution support multi-currency

Support high capacity VMS

	Redundancy
	Dual servers load sharing and active redundancy
· Dual Gy/Ro diameter interfaces
· Subscriber data synchronization

	License control 
	OCS application flag

10 to 100k OCS subscribers at multiples of 100


3 Functionalities List
3-1 Account Management (Operator)
Key Capabilities
Create account

Operator may add a single or create a group of prepaid accounts to the OCS server via EMS GUI. If create an account that currently exist in the system, the existing account’s profile will be overwritten. LiteCore supports up to 100k prepaid subscribers.

Query and modify account

Operator may query or modify an account via EMS GUI. The modified account attributes include MSISDN, balance, overdraft, validity, tariff, CUG, friends and family number, etc. Operator may also change a prepaid account to a postpaid account and vice versa. 

Manual recharge/charge an account

In the case that system fails to refresh an account’s balance after a successful recharge, operator may help manually recharge the account by adding amount to its balance. If some account can’t be normally debited after making a call, operator may also manually charge this account by reduce certain amount to its balance. 

Principle Benefits

Allow operator to provision or modify subscriber via an intuitive ‘check-in-box’ operation. 

3-2 Recharge Card

Key Capabilities
Six face values

The LiteCore recharge card supports six face values. Operator may flexibly customize face value to meet different markets. 

Recharge card validity solution

The validity of recharge card comprises MO and MT validity determined by different face value. The MO validity defines how long the recharged value can be used to make MO call. The MT validity defines how long the recharged value can be used to receive MT call. The recharge card with more face value has longer validity. Generally the MT validity is longer than MO validity. If MT call is set as free, the MT validity of recharge card is disabled. This feature enables an expired subscriber may also receive MT call for a preset time period. 

Principle Benefits

· Flexible six face value recharge cards may meet most markets.

· MO and MT validity design makes operator control different service provisioning for MO and MT call respectively. 

3-3 Initiate an Account

Key Capabilities

Originally when a user buys a recharge card package (including SIM card) from agent, this anonymous account is a fresh account and can’t make call except recharge. There are two ways for a fresh account to activate itself to get service provisioning. 

Activates by dialing service number

Fresh account may activate itself by dialing inquiry service number (default is 9920). After the first inquiry, the fresh account changes to normal account with a preset account validity (default is 30 days). At this time this zero balance account can’t make MO call and if the MT call is set free and Zero Balance MT Control is set enabled, this user may receive MT call for free within its account validity. 

Activates by Recharging

Fresh account may also activate itself by make a recharge to his account. After a successful recharge, the fresh account changes to normal account and the user is service provisioned. 

Principle Benefits

Provide an alternative way to activate a fresh account. This feature enables a subscriber to take MT call in a certain period without recharging his account. Operator may make use of this privilege to attract more subscribers. 

3-4 Recharge an Account

Key Capabilities

Recharge by dialing service number

Subscriber may dial service number and follow instruction to recharge his account. Subscriber may also dial the dedicated recharge service number (default is 9910) and recharge card password to recharge his account. After a successful recharge, the system will send a notification short message to the subscriber indicating current account balance and validity. 

Recharge by short message

To recharge by a short message, subscriber needs to edit and send a short message containing a recharge card password to the recharge service number. After a successful recharge, a notification short message will be sent to the subscriber indicating current balance and validity. 

Recharge by USSD

Prepaid subscribers dial the USSD service number to initiate recharge service. The code set here should be one of the service codes which configured in the HLR USSD setting.

For example, set the service code to 33. Dial **33*PIN# to initiate a USSD dialog. The PIN is the valid recharge card password. The screen displays prompt as "Balance is $ xxx. Expiry date is yyyy-mm-dd." 

Manual recharge by operator

Subscriber may also dial to the service center to ask operator help recharge his account by providing recharge card password and account telephone number. 

Principle Benefits

Provide multiple personalized operations for subscriber to recharge account.

3-5 Blacklist

Key Capabilities
Blacklist is a quantity threshold of legal recharge failure caused by incorrect password. This feature helps prevent malicious recharge attempt. Subscriber breaking this threshold will be cataloged in blacklist and suspended from service until freed by operator. Operator may preset the blacklist via LiteCore EMS. The blacklisted account’s balance and validity will be retained and can be reused after being freed. 

Principle Benefits

This feature may help avoid malicious recharge fraud. 

3-6 Release an Expired Account

Key Capabilities
An expired account can’t make any call except recharging his account to change to normal status. When an account expires over a preset period (default is 30 days), it will be released and retrieved by operator. Operator may reuse this released account for some other subscriber. The released subscriber may contact service center and reapply service provisioning if the released number is not reused. 

Principle Benefits

This feature provides management for expired subscriber and urge expired subscriber to recharge account in time.

3-7 Account Validity Control

Key Capabilities
Validity after recharge

After a successful recharge, the account validity will be changed as:

· For a fresh account, its validity changes to the validity of recharge card.

· For a normal account, there are two validity increase mode after a successful recharge: 

Accumulate: Validity of recharge card will be accumulated to the recharged account.

Replace: If the validity of recharge card is longer than the current account validity, the account validity will be replaced by the validity of recharge card; if the validity of the recharge card is shorter than the current account validity, the account validity will not be changed after a successful recharge. 

· For an expired account, its validity changes to the validity of recharge card. 

Validity on zero balance

Validity can be changed for zero balance account. System provides a flexible facility to adjust validity when account balance reaches zero: 

· Not change validity when account balance reaches zero.

· Change validity to a preset period when balance reaches zero. Operator may preset this adjustment validity via LiteCore EMS. If a zero balance account's current validity is shorter than the preset adjustment validity, the system will keep the account's current validity. If a zero balance account's current validity is longer than the preset adjustment validity, the system will change the account validity to the adjustment validity. e.g. If validity adjustment is enabled and set as 30 days, when a subscriber with 40 days' validity reaches zero balance, his validity will be changed to 30 days. He can receive incoming call for 30 days given the zero balance MT call is enabled. 

Principle Benefits

This feature helps operator flexibly adjust the account validity after a recharge or when the account balance reaches zero. 

3-8 Balance Inquiry

Key Capabilities
Inquiry by dialing service number

Subscriber may inquire his account balance by dialing the service number. After inquiry, a notification short message is sent indicating current account balance and validity.

Inquiry by short message

Subscriber may send a vacant short message to the dedicated inquiry service number (default is 9920). The system will reply a short message indicating balance and validity info of the account. The inquiry short message may be set as either free or charged by operator. 

Inquiry by USSD

Prepaid subscribers dial the USSD service number to initiate inquiry service. The code set here should be one of the service codes which configured in the HLR USSD setting.
For example, set service code to 22, then dial **22# to initiate a USSD dialog. The screen displays reply as "Balance is $ xxx. Expiry date is yyyy-mm-dd."

Principle Benefits

Provide multiple personalized ways for subscribers to inquire their accounts.

3-9 Bundle Plan

Key Capabilities
OCS supports 16 types of bundle plan, end users can subscribe the plans when he has enough balance. Each plan is composed of data volume, voice minutes and SMS. The validity period of the plan is configurable. Bundle Plan is defined as following:

· Charge

· Data Volume

· Voice Minutes

· SMS

· Validity
Charge
How much to charge for the bundle plan, once the plan is subscribed successfully, the balance will be subtracted by the “charge”. 

Data Volume
How much MB of data will be given to the user for this plan. 

Voice Minutes
How much voice call minutes are assigned for the plan. 
SMS
How many SMS can be used for this plan. 

Validity
How long (days) will the subscribed service will be valid. 

Principle Benefits

The bundle plan provides a flexible service package to end users. Users can subscribe one or more bundle plans based on his own requirement while don’t need to pay any fixed money/rent.
3-10 Tariff

Key Capabilities
OCS supports three types of tariff at the same time: MO tariff, MT tariff and Discount tariff. OCS provides up to 64 MO tariffs, 64 MT tariffs and 32 Discount tariffs. Each MO tariff is a tariff package comprising MO basic tariff, rent tariff, short message tariff and supplementary tariff. The MT tariff is based on the calling number prefix and only functions given the MT call is set charged (not free). The Discount tariff functions along with the MO tariff and MT tariff. It is applied for each prefix of MO/MT basic tariff and SM tariff. The discount tariff provides charge discount on both prefix and time period basis. 

MO tariff

The MO basic tariff is destination sensitive billing rate applied for each dialed number prefix. It charges MO call according to different destination prefixes. The OCS supports 64 MO basic tariffs belonging to 64 MO tariffs. Each MO basic tariff may define billing rate for up to 200 dialing prefixes. 

The Rent tariff is a flat periodic charge applied on a fixed date or period basis. The rent tariff can be used for monthly rent and supplementary service rent, etc. There are 64 rent tariffs belonging to 64 MO tariffs. Each rent tariff comprises up to 8 billing rates. 

The SM tariff charges MO short message according to MT prefix. There are 64 SM tariff belonging to 64 MO tariff. Each SM tariff may set 16 prefixes. These flexible 16 prefixes may be prefixes of other operators’ network, intra-network different service zone or service subscription such as weather forecast, financing report and so on. Operator may define different billing rates for different destination and service subscription. 

The Supplementary tariff comprises some real time tariff for special call including roaming, forwarding, conference, friends and family number and close user group calls. The supplementary tariff functions along with the MO basic tariff. 

The MO tariff may be applied on either tariff zone or certain subscriber basis. 

MT tariff

System provides up to 64 MT call tariffs which charge MT call according to calling number prefix. The MT call tariff only function given the MT call is set charged (not free). 

Discount tariff

The OCS supports 32 discount tariffs. The discount tariff is applied for each prefix of SM tariff and MO/MT basic tariff. Operator may set discount tariff for each prefix in SM, MO and MT tariff. Operator may also set different discount billing rate for different day of a week, or different time period of a day. Operator may customize holidays that are charged by discount tariff. 

Principle Benefits

The powerful tariffs provide diverse billing for all kinds of call, supplementary service and value added service to meet most marketing requirements.

3-11 Billing for Third Party Entity

Key Capabilities
The OCS provides up to eight SMPP ports to response billing request from other ESME (External short message entity). Billing request from ESME must pass ID and password verification before it can get billing service from the OCS. 

Principle Benefits

This advantage makes the system more compatible and support more devices. 

3-12 Real Time Debiting

Key Capabilities
The OCS provides real time debiting for an ongoing call. When a call is answered, the OCS begins to debit related call parties on a preset time unit basis. Operator may set this charging time unit (lowest is 1 second) in MO basic tariff. The OCS talks to MSC every 15 seconds during the call to make sure that the call is connected. After the call is hung up, the OCS terminating debiting by receiving disconnect message from MSC. After debiting, the OCS generates a CDR for the call. 

3-13 Overdraft

Key Capabilities
The overdraft sets credit amount of an account. It can be positive or negative. If this value is positive then subscriber can use OCS service until his account balance turn to be negative with absolute value below the preset overdraft credit. If this value is negative then subscriber can not use OCS service when account balance is below the absolute value of preset overdraft credit. 

When the sum of balance and overdraft of an account is more than zero, this account is service provisioned; when the sum of balance and overdraft of an account is less than zero, this account is service suspended and has to recharge his account to restore to normal user. 

Principle Benefits

Operator may use this feature to eliminate the risk of overdraft by zero or low credit subscribers. 

3-14 Low Balance Prompt

Key Capabilities
LiteCore System provides two announcements for low balance account. 
When account balance is too low to afford a call, the OCS will play an announcement for a call attempt indicating the account balance is too low and the call can’t be connected until enough fund is recharged to the account. 
When account balance is less than a preset amount (operator may set this threshold via EMS), the system will play an announcement to remind the subscriber to recharge his account when this subscriber makes a call. 

Principle Benefits

This advantage makes low balance subscribers be aware of their credit state in time, and remind them recharge their account.

3-15 MO Call Deny on Low Balance

Key Capabilities
When account balance is less than a preset amount, the system will refuse MO call request from this account. Meanwhile, play an announcement to remind the subscriber to recharge his account. 

Principle Benefits

This feature makes operator free of overdraft made by low credit subscribers.

3-16 MT Call Control on Low Balance

Key Capabilities
When account balance is less than a preset amount, the system will refuse charged MT call request to this account. Meanwhile, play an announcement to remind the subscriber to recharge his account. 

Principle Benefits

This feature may limit the MT validity of a zero balance account with too long account validity. 

3-17 Call Cutoff on Exhausted Balance

Key Capabilities
During an ongoing call if the balance of any involved call parties is going to exhaust in 30 seconds, system will play an announcement indicating insufficient balance and the call will be cut off in 30 seconds. When the balance exhausts, the call will be disconnected. This feature functions along with the MSC. The remainder of the time to play announcement is 30 seconds by default. 

3-18 SRF Function

Key Capabilities
The SRF (Specialized Resource Function) is implemented to the LiteCore since release 7. It is integrated with AAS (Audio Announcement System) to provide voice announcements for OCS. Subscriber may dial service number to proceed to SRF, and follows instruction to complete certain operation. 

Recharge

Subscriber may dial service number to recharge his own account or other accounts by means of SRF. After a successful recharge, an announcement will be played and a notification short message will be sent. 

Inquiry

Subscriber may dial service number to inquire balance and account validity. After inquiry, a notification short message will be available. 

Friends and family number management

Subscriber may dial service number to inquire, add or change friends and family numbers.
Parent and child number management

Subscriber may dial service number to add or change child numbers. 

3-19 System Prompt

Key Capabilities
Short message prompt

When an account is going to expire or balance is too low (the threshold can be set by operator), the system may send a notification short message indicating a recharge is needed. 

Announcement prompt

· For a rejected call attempt the OCS will play an announcement in multi-lingual announcement to state the call rejection reason. 

· For recharge and inquiry operation, the OCS will play corresponding announcement indicating recharge result or account information.

· For F&F and P&C number management operation, the OCS will play certain announcement to indicate the operation type and result. 

3-20 Delete the Balance of Expired Accounts

Key Capabilities
On the expiry date of MO or MT call, the operator can determine whether the user’s balance is set to zero or not. If the balance is cleared, a CDR is generated and an SMS notification is sent to the user.

Principle Benefits

The Operator can recognize the revenue of the remaining balance when the account has expired.

3-21 Cap Call

Key Capabilities
Allow operators to design flexible incentive service plans to attract customers of different market sectors. LiteCore OCS Cap Call function sets the tariff rates according to the accumulative usage, in terms of traffic time or call charge, of a subscriber.
The Prepaid Cap Call function allows the operator to design prepaid tariff profiles with different tariff rates in different segments. The tariff profile may composite of up to four segments. Each segment may use different tariff plans. The boundaries of a segment may be defined by accumulated amount of traffic or accumulated charge balance of the subscriber in a monthly period. The start day of the monthly period is set by the operator.
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Figure 1 OCS Cap Call

In above figure, C0, C1, C2 are called caps (or threshold). At each point of cap, the applied tariff rate is about to change; meanwhile, a short message is sent to the participator to notify the change. This plan supports up to 3 caps, 4 different zones. The tariff can be different for each cap zone, and it also can be set to 0. 

LiteCore Cap Call function supports both Voice cap call and SMS cap call. 
There are two types of Cap Call measurements adopted by the system: measure by accumulated service amount or service charge. Voice cap call and SM cap call have their own Cap Call accumulators. 

· Service amount: Accumulated Call duration or accumulated number of SM.

· Service charge: Accumulated Call charge or accumulated SM charge.

Cap calls can be further subdivided into two types by their destinations: in local network and to other networks. Operators may differentiate the cap calls made within the local PLMN or to other networks. They may set different cap values to calls within the local network from calls to other networks. This feature gives the operators more flexibilities in designing their service plan.
· Cap calls in local network

· Cap calls to other networks

Principle Benefits

This new feature gives operators the ability to design flexible service packets to cater customers of different market sectors. It also helps customer to control his costs with a generous usage allowance that gives the customer more value than they actually pay for each month.
3-22 Virtual Calling Card
Key Capabilities
Virtual calling card service allows the prepaid hybrid users to make calls outside the LiteCore network coverage. In order to provide this function, the network requires having local PSTN trunks. When this function is enabled, the system will generate local MSISDN and password in Hybrid user auto-registration process. Hybrid user may use the allocated MSISDN and password to make calls through the LiteCore system when he is outside the LiteCore network. [MSISDN] + [password] acts like a standard calling card. Operator may turn off this function. If this function is disabled then no “password” will be generated and the auto-registration announcement and welcome short message will not have “password”.
Principle Benefits

Virtual calling cards provide low costs and the simplest way to make long distance calls. It is so beneficial even in case of emergency since the user can make a call even out of the LiteCore network coverage.
3-23 USSD Function

Key Capabilities

The USSD function is employed in interaction with the service subscriber via messages based on the Unstructured Supplementary Service Data (USSD). This function provides the service subscriber with menu based recharge, balance and account enquiry via his mobile telephone display. A service user gains access to the USSD function by entering a predefined Service Access Code (SAC) which is checked before the function is executed.
The primary benefit of USSD is that, it allows very fast access and communication between the subscriber and OCS applications.
	USSD Parameters
	Descriptions

	Hotline
	Prepaid subscribers dial the USSD service number to initiate hotline service. The code set here should be one of the service codes which configured in the HLR USSD setting.
For example, set 11 as hotline service number. 

Dial **11# to initiate a USSD dialog. The screen displays prompt as the following figure. Enter the index number of selection to continue.
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	Inquiry
	Prepaid subscribers dial the USSD service number to initiate inquiry service. The code set here should be one of the service codes which configured in the HLR USSD setting.
For example, set 22 as inquiry service number. 

Dial **22# to initiate a USSD dialog. The screen displays reply as the following figure.
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	Recharge
	Prepaid subscribers dial the USSD service number to initiate recharge service. The code set here should be one of the service codes which configured in the HLR USSD setting.

For example, set 33 as recharge service number.
Dial **33# to initiate a USSD dialog. The screen displays prompt as the following figure. Reply the recharge card password to continue.
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	Dial **33*PIN# to initiate a USSD dialog. The PIN is the valid recharge card password. The screen displays prompt as the following figure. 
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	When recharge fails, the screen displays prompt as the following figure. Reply the recharge card password to continue.
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	Transfer Balance
	Prepaid subscribers dial the USSD service number to initiate transfer balance service. The code set here should be one of the service codes which configured in the HLR USSD setting.

For example, set 44 as transfer balance service number.
Dial **44# to initiate a USSD dialog. The screen displays prompt as the following figure. 
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	Reply the prompt in the following format: <Number B>#<Credit X>

· <Number B> is the whole number with CC and NDC. 

· <Credit X> is in the currency unit as displayed when inquire balance, but replace decimal point "." with asterisk "*". The 0 at the end can be ignored.

For example: 

· Transfer 10.50$ to 965001, the reply content is "86755965001#10*5".

· Transfer 10.00$ to 965001, the reply content is "86755965001#10". 

· Transfer 0.05$ to 965001, the reply content is "86755965001#0*05".

	
	When transfer succeeds, then a notification USSD message and short message in the following format will be sent to the transmitter. And a notification short message will be sent to the receiver.
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	The credit receiver will get a notification short message in the following format.
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	Call Me
	Prepaid subscribers dial the USSD service number to initiate call me service. The code set here should be one of the service codes which configured in the HLR USSD setting.

For example, set 55 as call me service number.
Dial **55# to initiate a USSD dialog. The screen displays prompt as the following figure. Reply the destination number, e.g. "86755965001".
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	A short message will be sent to the destination subscriber with a preset Call Me message (i.e. “Please call me back.”).


Table 2‑1:  USSD Operation

Principle Benefits

USSD allows very fast access and communication between the subscriber and OCS applications.
3-24 Call Charge Rounding

The call charge can be rounded down to the nearest integral charge amount after the discount is calculated. This function crosses out the digits after the decimal point to calculate the final call charge. Round is an effective way of ensuring that charges are charged and displayed correctly. But if the MO charge amount is preset in decimal fraction format, this function will be closed automatically by OCS.

To apply this function, the operator should login OCS debug page and input the following command:

OCS> Truncation [enable | disable | ?]

· Enable: Turn on the call charge rounding function.

· Disable: Turn off the call charge rounding function.

· ?: Check the current call charge rounding status.

3-25 GPRS Function

Prepaid GPRS function is an extension of voice call prepaid functions to cover the packet-switched data call debiting. OCS may real-time debits packet-switch communications by transaction basis. It means operators may charge prepaid subscribers by amount of data transferred (KB) in real-time.    

Prepaid GPRS supports the Class of Service (COS). Operator may design complex prepaid GPRS and voice service plan with the COS to target different consumer groups in very different ways. Flexible tariff rating functions of prepaid GPRS allow the operator to price the GPRS service in standard or creative way, by data bytes and charge units.
3-26 Balance Transfer

This feature allows the prepaid customer to transfer all or part of his account balance to other prepaid account. After a successful transfer, a notification short message will be sent to both the transmitter and receiver. The expiry date of transmitter won't change after transfer. For the expiry date of receiver, divided into the following two conditions: 

· If the expiry date of receiver is longer than the transmitter's, leave it as unchanged. 

· If the expiry date of receiver is shorter than the transmitter's, replace it with the expiry date of transmitter.

Transfer balance by dialing service number

Subscriber may dial the toll-free Balance Transfer service number to transfer his account balance to another account by following the IVR instructions. 
Transfer balance by short message

Subscriber may edit a short message in an appropriate format (<Receiver Number>#<Credit>) and send it to the Balance Transfer service number. 

Please note that the balance transfer by short message service is dependent on the reliability of Short Message Service Center (SMSC), and it doesn't initiate real-time session between customer and system. For the security reason, the balance transfer by short message service is not recommended.
Transfer balance by USSD

Subscriber may dial the USSD service number to activate transfer balance service. Follow the prompt to enter string in an appropriate format (<Receiver Number>#<Credit>).
· The <Receiver Number> is the whole number with CC and NDC. 

· The <Credit> is in the same currency format as balance inquiry. Use asterisk as the decimal point and ignore the 0 at the end.

3-27 Family and Friends Number

The Family and Friends feature adds rating flexibility to the prepaid billing solution. This additional feature allows for discounted calling rate to be made to calls up to 5 pre-elected local network numbers. Prepaid customers should simply dial the service number to register and activate Family and Friends on their accounts by following the IVR instructions. 

There is no limit to the number of times the customers can change registered numbers in their Family and Friends profiles. The free charged number of times can be pre-configured by service provider on a daily basis. The exceeding changes will be charged in a preset tariff.
3-28 Parent and Children Number

The Parent and Children feature allows parents to put spending limits on their children's mobile phone usage. Moreover, the calls made between parent and child can be charged in a discounted calling rate. 

The parent account is principal account while the children accounts are its supplementary accounts. The operator can restrict the following supplementary accounts characteristics for a specific principal account group (COS):

· The max charged calls the child can made per day.

· The max charged SMS the child can sent per day,

· Enable or disable child to transfer balance.

· Enable or disable child to recharge.

· The ceiling credit can be complemented on a daily basis, or the lower credit limit to inform parent to transfer balance manually.

There are two ways to add supplementary accounts to principal account:

· Dial to the service center, and ask operator to add the main account number in the supplementary account profiles.

· Dial to the service number to register and activate supplementary accounts by following the IVR instructions. After a successful binding, a notification short message will be sent to both the parent and child mobiles.
Each main account can own up to five supplement accounts. The OCS will automatically transfer credit from the main account to its supplementary accounts on a daily basis to top-up it to a preset ceiling credit. The supplement accounts can be set into senior rank and junior rank. Each rank of supplementary accounts can have its own ceiling credit. Since the credit will be transferred immediately when the supplementary account is created, the main account is not allowed to add supplementary account when his balance is lower than a preset minimal balance limit.

For example, the ceiling credit of senior account is 10$ and the ceiling credit of junior account is 5$. At the beginning of a day, there are 10$ in the senior account and 5$ in the junior account. At the end of the day, there remains 4$ in the senior account and 4$ in the junior account. The next day, the OCS will transfer 6$ from the parent account to its senior account to top-up it to 10$, and transfer 1$ to its junior account.

3-29 Call Me

Call Me feature is a free of charge service that allows out-of-credit customers to request from another local network prepaid or postpaid user to call them. Customer can initiate Call Me notification by either USSD or short message:

· Enter appropriate Unstructured Supplementary Services Data (USSD) string plus destination number (i.e. *141*68225671#).

· Edit a short message contains destination number (i.e. +68225671), and send it to the toll-free Call Me service number.

After receives the request, the LiteCore system will send a short message to the destination number with the preset Call Me message (i.e. “Please ring me.”). Please note that the destination number must belong to local network.

3-30 Tier Rating

The tier rating feature allows each prepaid call to be charged in different tariffs, based on the call duration. The OCS supports up to three tiers for one call, each tier can set its own period, basic fee and long distance fee. 

Depending on the setting of tier period, the operation can decide whether continue adopting the last tier tariff or repeat the tier cycle after reaching the deadline of the last configured tier:

· Cyclical Tier Rating: Set the Tier Units parameter to rational value to demarcate each of the tier periods.

· Noncyclical Tier Rating: Set the last Tier's Units parameter to an enormous value to extend the last tier period.
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Figure 2‑2:  Cyclical Tier Rating
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Figure 2‑3:  Noncyclical Tier Rating

3-31 Free SMS

The free short message feature allows customer to independently subscribe/unsubscribe to free short message service package with a period of validity by sending a short message. When the validity expires, the new service package will cease automatically, and a notification short message will be sent to inform the customer that the service expired. The operator can customize the following characteristics to deploy the free short message service:

· Validity period of the service package (1 day to 244 days, or without limit)

· Different service package for specific user group

· Allowable MO short messages defined by prefixes

· Short message tariff based on prefix 

· Whether or not charge for service activation and deactivation

· Whether or not charge daily or monthly rent

Operator may easily promote free short message service package to customers by applying this feature, such as pay 10$ for sending free short messages in 15 days. If customer is interested in this service package, he can send activate command by a short message to the switchover COS service number. After a successful activation, a notification short message will be sent back to customer about his current service status. 

The mechanism of the free short message feature is to switchover the subscriber's COS. The subscriber sends command by short message to switch his original COS to a new COS with an operator predefined validity period. When the validity expires, the operative COS will be switched back to the original COS automatically, and a notification short message will be sent to inform the subscriber that the service expired. In addition, the subscriber can send commands by short message to cancel or inquire the service at any time. 

The switchover COS supported commands are listed as below:

· activate: Switch the original COS to the preset switchover COS.

· deactivate: Switch back to the original COS.

· inquire: Check the current COS is original or switchover COS. 
For example, subscriber sends short message with "activate" to the switchover COS service number. After the successful switchover, the subscriber receives a notification short message with "You’ve applied new service package for free short message. X days left to expire."   

There is no limit to the number of times the subscriber can switch his COS. Switchover COS can be either free or charged. The charge fee is preset in the supplementary tariff table. 

Please note in the current stage, the switchover COS function is customized for free SMS service. That means the properties of new COS don't take over the properties of old COS except for the SMS tariff and rent setting. After new COS activated, the COS relevant attributes, such as service control, account validity, etc, are still using the setting of the old COS. The SMS tariff and rent setting of the new COS take effect in the operator predefined period. When it expires, the new setting will cease automatically, and COS will switch back to the original COS. In addition, the subscriber can send "deactivate" command by short message to cancel this service at any time. 

3-32 Closed User Group

The LiteCore OCS supports the establishment of Closed User Groups (CUGs) within the carrier network. A CUG might represent members of a company or company department, a business or recreational organization, an affinity group who share a common interest, etc. The system supports 10,000 CUGs. There is no limit to the number of members who can belong to a Closed User Group. Calls among the same CUG members are charged by the CUG tariff.
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