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5.2.5
Handling of unstructured SS operation at the MS

The MS may at any time receive a USSD operation (request or notification) from the MSC.

If the MS receives a USSD transaction while another USSD transaction (network or mobile initiated) or a non-call related supplementary service transaction is in progress, the MS shall reject the new transaction.

If the MS receives a USSD operation when it is in a state where the MMI required is not possible (e.g. during dialling) it shall reject the operation.

If the MS does not support the alphabet indicated in the USSD operation, it shall inform the network.

If the MS is in a state where it can handle the operation, it shall process the operation as follows:

-
The MS shall analyse the data coding scheme and decides whether the USSD operation is MMI mode or application mode, . See GSM 02.30 for details of codes 

If the data coding scheme corresponds to the MMI mode :

 -
For a USSD request, the MS shall display the text provided and await user input. If the user enters a response, the MS shall return the response to the MSC, maintaining the transaction. If the user requests release of the transaction, the MS shall release the transaction. 

 -
For a USSD notification, the MS shall display the text provided and send back a response.

If the data coding schemes corresponds to the application mode : 

-
For a USSD request, the MS shall pass the message to the application addressed in the ME, SIM or TE, and await application response . If the application responds, the MS shall pass the response to the MSC, maintaining the transaction. If the application releases the transaction, the MS shall release the transaction.

 -
For a USSD notification, the MS shall pass the message to the application addressed in the ME, SIM or TE, and send back a response.
After sending the response to a USSD operation, the MS shall wait for the network to release the transaction. If, while awaiting this release, the MS receives any further USSD operations, it shall process them in the normal way.
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Figure 5.1: Network initiated USSD invoked at HLR, VLR or MSC

[image: image4.emf]Process USSD_NI2 390_52(1)

INPUTS AND OUTPUTS

Source/destination of messages

depends on the entity being

described, as follows:

    Entity    Left        Right

    VLR      MSC      HLR

    MSC     MS         VLR

idle

USSD

notify

MS

reachable

  RELEASE

(error)

idle

USSD

notify

forwarding

wait user

error

error

forwarding

wait application

USSD

notify

USSD

notify

forwarding

wait user

USSD

request

USSD

request

release

release

idle

release

release

USSD

response

USSD

response

release

release

idle

release

release

USSD

request

MS

reachable

USSD

request

RELEASE

(error)

idle

no

yes yes

no


Figure 5.2: Network initiated USSD forwarding at VLR or MSC
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Figure 5.3: Network initiated USSD at MS

  MS                  MSC                 VLR                 HLR
┌─────┐             ┌─────┐             ┌─────┐             ┌─────┐
│     │             │     │             │     │             │     │
│HLR initiated      │     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD request │     │
│     │             │     │USSD request │     │<────────────┤     │
│     │USSD request │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │USSD response│     │             │     │
│     │             │     ├────────────>│     │USSD response│     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │    Release  │     │
│     │             │     │    Release  │     │<────────────┤     │
│     │    Release  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│VLR initiated      │     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │USSD request │     │             │     │
│     │USSD request │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │USSD response│     │             │     │
│     │             │     ├────────────>│     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │    Release  │     │             │     │
│     │    Release  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│MSC initiated      │     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD request │     │             │     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │    Release  │     │             │     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │


Figure 5.4: Information flow for USSD request (Single Operation)

  MS                  MSC                 VLR                 HLR
┌─────┐             ┌─────┐             ┌─────┐             ┌─────┐
│     │             │     │             │     │             │     │
│HLR initiated      │     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD notify  │     │
│     │             │     │USSD notify  │     │<────────────┤     │
│     │USSD notify  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │USSD response│     │             │     │
│     │             │     ├────────────>│     │USSD response│     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │    Release  │     │
│     │             │     │    Release  │     │<────────────┤     │
│     │    Release  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│VLR initiated      │     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │USSD notify  │     │             │     │
│     │USSD notify  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │USSD response│     │             │     │
│     │             │     ├────────────>│     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │    Release  │     │             │     │
│     │    Release  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│MSC initiated      │     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD notify  │     │             │     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │    Release  │     │             │     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │


Figure 5.5: Information flow for USSD notification (Single Operation)

  MS                  MSC                 VLR                 HLR
┌─────┐             ┌─────┐             ┌─────┐             ┌─────┐
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD request │     │
│     │             │     │USSD request │     │<────────────┤     │
│     │USSD request │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │USSD response│     │             │     │
│     │             │     ├────────────>│     │USSD response│     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
:     :             :     :             :     :             :     :
:     :             :     :             :     :             :     :
:     :             :     :             :     :             :     :
│     │             │     │             │     │USSD request │     │
│     │             │     │USSD request │     │<────────────┤     │
│     │USSD request │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │USSD response│     │             │     │             │     │
│     ├────────────>│     │USSD response│     │             │     │
│     │             │     ├────────────>│     │USSD response│     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │    Release  │     │
│     │             │     │    Release  │     │<────────────┤     │
│     │    Release  │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │


Figure 5.6: Information flow for HLR initiated USSD request (Multiple Operation On Same Transaction)

MS                 MSC                 VLR                 HLR
┌─────┐             ┌─────┐             ┌─────┐             ┌─────┐
│     │             │     │             │     │             │     │
│VLR cannot contact subscriber          │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD request │     │
│     │             │     │             │     │<────────────┤     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │  Error      │     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│MSC cannot contact subscriber          │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD request │     │
│     │             │     │USSD request │     │<────────────┤     │
│     │             │     │<────────────┤     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │  Error      │     │             │     │
│     │             │     ├────────────>│     │  Error      │     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│Error detected at MS     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD request │     │
│     │             │     │USSD request │     │<────────────┤     │
│     │USSD request │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │  Error      │     │             │     │             │     │
│     ├────────────>│     │  Error      │     │             │     │
│     │             │     ├────────────>│     │  Error      │     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │             │     │
│MS clears transaction    │             │     │             │     │
│     │             │     │             │     │             │     │
│     │             │     │             │     │USSD request │     │
│     │             │     │USSD request │     │<────────────┤     │
│     │USSD request │     │<────────────┤     │             │     │
│     │<────────────┤     │             │     │             │     │
│     │             │     │             │     │             │     │
│     │  Release    │     │             │     │             │     │
│     ├────────────>│     │  Release    │     │             │     │
│     │             │     ├────────────>│     │  Release    │     │
│     │             │     │             │     ├────────────>│     │
│     │             │     │             │     │             │     │


Figure 5.7: Information flow for failed USSD request

5.3
Information stored in the HLR

The HLR shall not store any information specific to the use of USSD, although information may be stored for services which are offered by USSD applications.

5.4
Information stored in the VLR

The VLR shall not store any information specific to the use of USSD, although information may be stored for services which are offered by USSD applications.

5.5
Handover

Handover will have no impact on the operation of this service.

5.6
Cross-phase compatibility

Network initiated USSD shall not be permitted if the MS or any network entity involved in the operation is of Phase 1. If, when setting up a transaction, a network entity discovers that the other end is of Phase 1, it shall reject the request and release the transaction being set up.

6
Mobile initiated unstructured supplementary service data

6.1
Handling of mobile initiated USSD

A MS can at any time initiate a USSD request to the network. No prior provision of the service is required, although provisioning of services which make use of USSD may be required. All USSD messages (requests and responses), contain the USSD string, an alphabet indicator and language indicator.

6.2
Functions and information flows

The following text describes the handling of mobile network initiated USSD. Diagrammatic representations are as follows:

Figure 6.1
SDL, request from user at MS;

Figure 6.2
SDL, request from MS at MSC;

Figure 6.3
SDL, request from application at MSC;

Figure 6.4
SDL, request from MSC at VLR;

Figure 6.5
SDL, request from application at VLR;

Figure 6.6
SDL, request from VLR at HLR;

Figure 6.7
Information flow, no further information required;

Figure 6.8
Information flow, further information required;

Figure 6.9
Information flow for failed USSD request.

6.2.1
Handling of USSD request at MS

When the user or the application in the MS makes a request which the MS determines is to make use of USSD, the MS shall set up a transaction to the network, send the request to the MSC and await a response. When the MS receives the response, it shall display the information contained to the user or relay the message to the application in the MS.

While awaiting the response, the MS may receive a network initiated USSD request or notification on the same transaction. If this occurs, the MS shall process that operation (see section 1) and continue to await the response to the mobile initiated request.

If, when the MS determines that a user request is to make use of USSD, the MS is already involved in a USSD or a non-call related supplementary service transaction, the MS shall reject the request.

6.2.2
Handling of USSD request at MSC

When an MSC receives a USSD request containing an HPLMN service code, it shall set up a transaction to the VLR and forward the request unchanged. If this forwarding fails, an error shall be returned to the MS. The MSC shall be transparent to any further requests or responses (in either direction) for that transaction, passing them between the MS and VLR without taking any action. When one transaction is released (MS-MSC or MSC-VLR), the MSC shall release the other.

If an HPLMN service code is not included, the MSC shall process the request locally (see section 6.2.5).

If the MSC does not support the alphabet used in a USSD request, it shall set up a transaction to the VLR and forward the request unchanged, in the same way as when a HPLMN service code is received.

6.2.3
Handling of USSD request at VLR

When a VLR receives a USSD request containing an HPLMN service code and the user is not in the HPLMN, it shall set up a transaction to the HLR and forward the request unchanged. If this forwarding fails, an error shall be returned to the MS. The VLR shall be transparent to any further requests or responses (in either direction) for that transaction, passing them between the MSC and HLR without taking any action. When one transaction is released (MSC-VLR or VLR-HLR), the VLR shall release the other.

If an HPLMN service code is not included, or the user is in the HPLMN, the VLR shall process the request locally (see subclause 6.2.5).

If the VLR does not support the alphabet used in a USSD request, it shall set up a transaction to the HLR and forward the request unchanged, in the same way as when a HPLMN service code is received and the user is not in the HPLMN.

6.2.4
Handling of USSD request at HLR

An HLR shall always process a USSD request locally (see subclause 6.2.5).

If the HLR does not support the alphabet used in a USSD request, it shall inform the MS and release the transaction.

6.2.5
Processing the USSD request

When a network entity is to process a USSD request locally, the request shall be handled by an appropriate application. The location, nature and contents of USSD applications is, by definition, service provider and network operator dependent, but may include:

 -
Setting up or releasing signalling and/or speech channels;

 -
Passing the request to another network entity (unchanged or changed);

 -
Passing a different USSD request to another network entity;


and/or

 -
Requesting further information from the MS (one or more times).

Upon completion of handling the request, the network entity shall respond to the request and release the transaction.
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Figure 6.1: Mobile initiated USSD at MS
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Figure 6.2 (sheet 1 of 3): Mobile initiated USSD at MSC
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Figure 6.2 (sheet 2 of 3): Mobile initiated USSD at MSC
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Figure 6.2 (sheet 3 of 3): Mobile initiated USSD at MSC
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Figure 6.3: Application initiated USSD at MSC
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Figure 6.4 (sheet 1 of 3): Mobile initiated USSD at VLR
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Figure 6.4 (sheet 2 of 3): Mobile initiated USSD at VLR
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Figure 6.4 (sheet 3 of 3): Mobile initiated USSD at VLR
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Figure 6.5: Application initiated USSD at VLR
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Figure 6.6: Mobile initiated USSD at HLR
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