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�Scope

This specification defines the stage-2 service description for a General Packet Radio Service (GPRS) PTM on GSM.

In analogy with CCITT Recommendations I.130 [1] and with reference to CCITT Recommendations VI.1 Q.65 (Stage 2 of the method for the characterisation of services supported by an ISDN), the second stage of the following three-level structure is derived from a stage 1 service description.

�\SONDZEICHEN SYMBOL \f "Symbol" \s 12 \h�	Stage 1 is an overall service description, from the service subscriber's and user's standpoints, that views the network as a single entity which provides services to the user. [2] contains the GPRS stage-1 service description.



�\SONDZEICHEN SYMBOL \f "Symbol" \s 12 \h�	Stage 2 identifies the functional capabilities and information flows needed to support the service described in stage 1. Furthermore, it identifies various possible physical locations for the functional capabilities. The output of Stage 2, which is signalling system independent, is used as an input to Stage 3, the design of signalling system and switching Recommendations.



�\SONDZEICHEN SYMBOL \f "Symbol" \s 12 \h�	Stage 3 defines the signalling system protocols and switching functions needed to implement the service described in stage 2.



This document covers only the additional PTM functionalities which are not defined in GSM 03.60. It does not cover the lower layers of the GPRS GSM radio interface. [3] contains an overall description of the radio interface.

Normative References

This European Telecommunication Standard (ETS) incorporates, by dated or undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to, or revisions of, any of these publications apply to this ETS only when incorporated in it by amendment or revision. For undated references the latest edition of the publication referred to applies.

[1]	CCITT Recommendations I.130 (1988): “General modelling methods - Method for the characterisation of telecommunication services supported by an ISDN and network capabilities of an ISDN".

[2]	GSM 02.60: “Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Service description; Stage 1”.

[3]	GSM 03.60: „General Packet Radio Service (GPRS); Service Description; Stage2.

[4]	GSM 04.60: “Digital cellular telecommunications system; Overall description of the General Packet Radio Service (GPRS) Radio interface (Um)”.

FFS.

Definitions and Abbreviations

Definitions

Refer to: Terms and Definitions WD-GPRS Definitions.

�Abbreviations

For the purposes of this specification the following abbreviations apply:

GPRS	General Packet Radio Service

PDN		Packet Data Network

PDP		Packet Data Protocol , e.g., IP or X.25

PDU		Protocol Data Unit

PTM		Point to Multipoint 

PTP		Point to Point 

PSPDN	Packet Switched Public Data Network

QoS		Quality of Service

SGSN	Serving GPRS Support Node

SR		Service Requester



Gb		Interface between an SGSN and a BSC.

Gi		Reference point between GPRS and an external packet data network.

Um	The interface between the MS and the GPRS fixed network part. The Um interface is the GPRS network interface for providing packet data services over the radio to the MS. The MT part of the MS is used to access the GPRS services through this interface.



Main Concepts

 The GPRS PTM Multicast service offers the transmission of data to all members of a "receiver group" who are currently located within the geographical area(s) as defined by the service requester. Therefore, two forms of addressing are used: geographical addressing and receiver group addressing. The geographical area describes the surface of the earth over which the PTM-M data will be transmitted . The receiver group may be all MSs or an identified sub-group of MSs , which are supporting GPRS PTM. 

PTM-M data transmission is performed within the specified service delay, over one or more geographical areas as defined by the service requester. Repeated transmission are performed where applicable according to the schedule as defined/negotiated by the service requester.

No knowledge of the instantaneous, actual "receiver group" present within the given area at any point in time is available within the network. The Service Requester is charged depending

on the amount of data, which shall be sent

Quality of Service and

the size of the geographical area

The PTM-M Service doesn’t foresee a ciphered data transmission over the air-interface. This functionality must be provided by the application if needed.



Network architecture

GPRS PTM-M access Interfaces and reference points

The PTM service will use the same network architecture and data transport service as that defined for the GPRS PTP service [GSM03.60]. A new functional entity, the PTM Service Centre, is added to the GPRS PTP architecture (see GSM 03.60). The architecture is illustrated in figure 5.1.

�EINBETTEN MSDraw   \* FORMATVERBINDEN���

Figure 5.1: GPRS PTM-M Architecture

PTM-M Service Centre

A PTM-M Service Centre offers the access to the GPRS PTM-M Service. It  can be accessed via the Gm interface by a standardized Multicast Service Access Protocol, MSAP.

The PTM-M SC is responsible for the scheduling, transmission and retransmission of the PTM-M Data. The scheduling function controls the number of repetitions and the its interval. The PTM-M SC stores the PTM-M data and sends it to all involved SGSNs each time a retransmission is triggered by the scheduling function.

The PTM-M SC is responsible for the geographical routing of the PTM-M Data. The geographical area defined by the Service Requester is translated into a cell list according to the actual PLMN topology.

Protocol Layer

The following protocol model is used by the PTM-M Service:



� EINBETTEN Word.Picture.6  ���Figure 5.2: Protocol Model

Legend:

Multicast Service Access Protocol (MSAP): This protocol allows an external entity, which is connected via a PSPDN to the Service Centre, to access the PTM-Multicast Service. This protocol provides the network with all necessary information, e.g. repetition rate, QoS, data, to send the PTM-Multicast Data over the air-interface.

The MSAP is based on a reliable Packet Data Protocol, e.g. X.25, TCP/IP

Functional model

PTM-Multicast Service Access Points

Service description between the PTM-M Service Centre and the SGSN

The GPRS Service Centre uses the service access point (SAP) provided by the GPRS Tunneling Protocol. It offers the service to install and stop PTM-M contexts in the SGSN. An SGSN may indicate that a started transaction has been stopped prematurely. 

The PTM Multicast service between a GPRS Service Centre and SGSN is described by abstract service primitives and their parameters.

The abstract service primitives and their related SAPs are shown in Figure 6.1.

� EINBETTEN Word.Picture.6  ���



Figure 6.1: Service Access Points between PTM-M SC and SGSN

INSTALL-PTM-M.Req/Ind:

Description�Type��Service Request ID �M (mandatory)��Receiver group�M ��Geo. Area Definition �M��Scheduling Info�M ��QoS�M ��User data�M ��System transaction id�M ��

INSTALL-PTM-M.Res/Con:

Description�Type��System transaction ID�M��Data Transfer Result code�M��Scheduling Info�O��

The STOP service will command the SGSN to cease operation of an installed transaction and to remove all installed transaction data. The SGSN may also use this service to indicate to the GPRS Service Centre that an installed transaction has been prematurely terminated by the PLMN.

STOP-PTM-M.Req/Ind:

Description��Type��System transaction id�M (mandatory)���

STOP-PTM-M.Res/Con:

Description�Type��System transaction id�M (mandatory)��Reason code�M��

Service description between the SGSN and the MS

The SGSN uses the service access point (SAP) provided by the SNDCP Layer to deliver PTM-M Data to the MS which is received via the appropriate tunnels from the PTM-M SC.

The PTM Multicast service between a SGSN and MS is described by abstract service primitives and their parameters..

The abstract service primitives and their related SAPs are shown in Figure 6.2.

.
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Figure 6.2: Service Access Points between SGSN and MS



UNITDATA.Req/Ind:

Description�Type��Receiver group�M��Transmission priority ��M ��User data�M��

UNITDATA.Con:

Description�Type��Sequence number�M (mandatory)��Result code�M��

The PTM-CONFIG service will allow the user to configure the MS to listen for data transmissions related to given receiver groups. This service is local to the MS.

PTM-CONFIG.Req:

Description�Type��list of (Receiver_group)�M (mandatory)��

PTM-CONFIG.Con:

Description�Type���Result code��M (mandatory) ��list of (Receiver_group_in_error)�O���

INSTALL a PTM Transaction

The functionality of the GPRS PTM service is explained in terms of the following two context state movements. 

NO PTM CONTEXT ESTABLISHED

PTM CONTEXT ESTABLISHED
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 Figure 6.3: Basic Functional Model For PTM-M



A PTM Transaction Context is established in the PLMN on the arrival of Multicast Request on the Gm-Interface from a Service Requester. 

A PTM-M Transaction is installed through the invocation of four main functions.

Step 1:	Subscriber Management

Step 2:	Geographical Routing

Step 3:	PTM Transaction Processing

Step 4:	PTM Transaction Context Establishment 



Functions in the PTM-M Service Centre

Subscriber Management

The parameters Service Requester ID, QoS and Scheduling information are processed by the Subscriber Management and Security Management functions.

This will involve accessing the GPRS Multicast Subscriber Register in order that the subscriber profile associated with the evaluated Service Requester ID can be obtained. 

Geographical Routing

The Geographical Routing function evaluates the Data Transfer Request's Universal Geographical Area Definition and produces a list of the identities of the SGSNs serving the defined geographical area. 

Two scenarios are possible:

Decentralised data base of cell information:

	The GPRS Service Centre has general knowledge of the SGSN areas, but no knowledge on a cell basis. Therefore, each SGSN has detailed knowledge of cells within its serving area.

Centralised data base of cell information:

	Only the GPRS Service Centre has detailed knowledge of cells within the PLMN area. 



The Geographical Routing function will produce the following data fields:

case 1:	SGSN ID [ M ]

case 2:	SGSN ID + cell id [ M , N ]

where, 

 N is max. number of cells within a SGSN's area and M is the max. number of SGSNs in the PLMN (PLMN roaming conditions are discounted).

cell id is a cell's unambiguous reference within a PLMN; and

address of cell is a cell's "PDP tunnelling descriptor (see GSM03.60)" based on the packet data transport mechanism selected by the PLMN operator; and 

SGSN Id is a SGSN's unambiguous reference within a PLMN; and

address of serving SGSN: this is the SGSN 's "PDP tunnelling descriptor (see GSM03.60)" based on the packet data transport mechanism selected by the PLMN operator

PTM Transaction Processing

The GPRS Service Centre will invoke the INSTALL-PTM-M.Req service to install a PTM transaction in an SGSN.

Based on the evaluation of the geographical routing function, more than one SGSN may be needed to support a single User Service Request. 

One SGSN or several SGSNs, will respond to the GPRS Service Centre and confirm the status which may indicate success or failure of the requested transaction installation.



PTM Transaction Context Establishment 

If a PTM Transaction can be accepted based on the result of 

Step 1:	Subscriber Management

Step 2:.	Geographical Routing 

Step 3:	Successful installation of the transaction in the SGSN(s)

the GPRS Service Centre establishes a PTM Transaction Context. This context will include the following data fields.

1.	System Transaction ID

2.	Cell Address List (produced by the Geographic Routing function)

3.	SGSN (s) involved in the transaction

4.	NW address of the Service Requester and tunnelling descriptors TEPIs(i.e. X.25, Internet used)

5.	A copy of the PTM-M Data  

Functions in the SGSN

When the GPRS Service Centre invokes the INSTALL-PTM-M.Req service, the SGSN will take the following actions.

1.	The Geographical Routing function will produce a cell id list representing the SGSN serving area (decentralised data base). In the case of a centralised data base, the service invocation will provide the cell id list.

2.	Based on the cell list produced by the Geographical Routing function, the GPRS Service Centre will accept a PTM Transaction into the PTM Scheduling Algorithm if the following condition is true:

-	The SGSN and BSS in the given transmission area are able to support the additional load indicated in the scheduling information and QoS fields

3.	Set up a PTM-M transaction context. This is uniquely identified in the SGSN by the Service Centre's unique System Transaction ID and the Service Requester’s ID .

A PTM Transaction context will then be established containing the following data fields.

1.	System Transaction ID

2.	Service Centre ID (or address)

3.	Service Requester ID

4.	Local Cell Address List

5.	A copy of the whole PTM Data Transfer Message 

The SGSN will invoke the INSTALL-PTM-M.Res service to indicate to the GPRS Service Centre the success or failure of this request. 

Active PTM Transmission 

The scheduling function in the PTM-M Service Centre determines when PTM-M Data is transmitted through the PLMN. It is transmitted from the PTM-M SC  through the PLMN by the following means. 

Function in the PTM-M Service Centre

The PTM-M SC uses the appropriate tunnels (TEPIs) to send the PTM-M Data to the involved SGSNs.

Functions in the SGSN

The SGSN invokes the UNITDATA.Req service of the underlying SNDCP layer. The following information will be provided by the service. 

UNITDATA.Req:

Receiver group: 	All MSs in the geographical area with this receiver group will receive user �	data.

Transmission priority: 	This expresses the importance of this transmission, relative to competing or�	queued data transmission requests. 

User data:	user information.



Functions in the BSS

Paging function

[aquivalent mechanisms as spezified for ASCI, ffs]

Notification of a new PTM-M Transmission

[aquivalent mechanisms as spezified for ASCI, ffs]



Functions in the MS

MS Configuration function

The MS must be configured with a receiver group address or addresses in order to receive any PTM-M data with that address. The PTM-CONFIG.Req provides the means by which a DTE informs the MS of the receiver group, or groups, it should listen for. The MS confirms this service. It may optionally indicate erroneous input (FFS). This service is local to the MS.

Receiving PTM-M data

The MS will dynamically locate the PTM-M Data transmission  as indicated on the notification channel by the PLMN. The MS will receive PTM-M Data from the UNITDATA.Ind service.

Power Saving

The complement to the BSS's GPRS PTM discontinuous Reception will exist in the MS. All GPRS MS's enabled for PTM will "wake-up" and read the "Receiver Group" list transmitted by the BSS. If they are on it, they remain "awake" and listen for their data. If they are not, they "sleep" until the next synchronised transmission of the "Receiver Group" list.

Removing a PTM Transaction

A PTM Transaction Context is removed for one of three reasons.

The SGSN successful completes the PTM transaction.

The SGSN unsuccessful completes the PTM transaction.

The GPRS Service Centre invokes the STOP-PTM.Req service.

Successful Completion of PTM Transaction 

Upon the successful completion of the PTM operation the transaction context is removed from the PLMN.

Unsuccessful Completion of PTM Transaction 

If the PLMN is not able to service the PTM transaction request with the desired Quality of Service as scheduled, e.g. due to adverse network condition, then the transaction is aborted. 

The SGSN invokes the STOP-PTM-M. Req service to indicate to the GPRS Service Centre that the transaction has been prematurely halted, and the transaction is removed. The GPRS Service Centre acknowledges that this service has been invoked. If more than one SGSN is involved in the transaction, and the removal of the transaction in that SGSN lowers the supported QoS below that originally requested, the GPRS Service Centre will then invoke the STOP-PTM-M.Req service to terminate the transaction in all of the involved SGSNs. 

The GPRS Service Centre will then communicate this to its peer application in the user’s DTE with the Service Requester Access Protocol.

STOP PTM-M Transaction 

The Service Requester of the PTM transaction may request the cancellation of the PTM Transaction. The GPRS Service Centre will invoke the STOP-PTM-M.Req service to remove a transaction in the SGSN (s).

PTM-M external access function

The Multicast Service Access  protocol between a Service Requester entity and a GPRS Multicast Service Centre is described by the enumeration of the protocol data units (PDU).Their structure and functionality in the GPRS Multicast Service Centre and in the Service Requester entity are described in the following sections. 

The application protocol uses the service of a transport layer, which transmits protocol data units, PDUs from one entity to another entity. The transport service accepts a PDU as a complete unit and also delivers it as a complete unit. The correct order of PDU transferred from one entity to another is guaranteed.
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Figure 6.4: Protocol Layer



The following PDUs are defined by the protocol

PDU Name�Transfer direction��Connect�SR ( Service Centre��Connect Ack�SR ( Service Centre��Data Transfer�SR ( Service Centre��Data Transfer Ack�SR ( Service Centre��Data Transfer Reject�SR ( Service Centre��Cancel�SR ( Service Centre��Cancel Ack�SR ( Service Centre��Status Query�SR ( Service Centre��Status Ack�SR ( Service Centre��Status Report�SR ( Service Centre��Disconnect�SR ( Service Centre��Disconnect Ack�SR ( Service Centre��

PTM Connect Operation

A Connect PDU is used to build up a virtual connection between the Service Requester and the GPRS Service Centre. It can be sent by the Service Requester or by the Service Centre. The entity, which has received a Connect PDU answers either with a Connect Ack PDU (successful)or a Disconnect PDU. After a successful Connect operation Data Transfer, Cancel and Status Operations (see section 4.5.2 to 4.5.4) can be initiated. The virtual connection can be released by sending a Disconnect PDU. This is confirmed by sending a Disconnect Ack PDU. If a Disconnect PDU is received during a Data Transfer, Cancel or Status Operation, a Disconnect Ack PDU is returned. The actual operation has to be interpreted as unsuccessful. The disconnect procedure is initiated by the entity which initiated the connect procedure. If an adverse protocol condition occurs, the other entity may also start the disconnect procedure. 

A Connect PDU contains the following parameter:



N#�Description�Type��1�Service Requester ID�M��13�Login / Name�O��14�Password�O��15�Version Number�O��

Connect Ack PDU:

N#�Description�Type��16�Last Login�O��

Disconnect PDU and Disconnect Ack PDU:

N#�Description�Type��12�Connect Result Code�O��

PTM Data Transfer Operation

A Data Transfer PDU is used to install a new PTM transaction in the PLMN. The nature of the PDU is described by the following parameters.

N#�Description�Type��2�Receiver group�M ��3�Geographical area description�M ��4�Scheduling Info�M ��5�QoS�M ��6�User data�M ��7�SR transaction id�M��

The network shall respond by sending a Data Transfer Ack PDU. The success of the operation will be indicated by the presence of a System Transaction Id and an appropriate value in the result code. If the Scheduling and QoS Requirements can only be partially fulfilled by the PLMN (based on TBD thresholds), the degraded Scheduling and QoS performance will be returned to the service requester. A Data Transfer Ack and Data Transfer Reject PDU have the following structure:

N#�Description�Type��7�SR transaction ID�M��8�System transaction ID�O (optional)��9�Data Transfer Result code�M��4�Scheduling Info�O��5�QoS�O��

If the operation is unsuccessful, (i.e. supportable Scheduling and QoS performance falls below TBD thresholds), a Data Transfer Reject PDU without a System transaction ID is returned and the Result Code will contain a failure code. Scheduling Info and QoS may indicate values which can be supported.

PTM Cancel Operation

The Service Requester performs this operation to prematurely stop a PTM data transfer operation before it has reached its scheduled completion. All [user] data within the network associated with this operation shall be removed. The following parameters are used in the Cancel PDU. 

N#�Description�Type��8�System transaction ID�M ��

The network shall respond by sending a Cancel Ack PDU. The success or failure of the operation will be indicated by the presence of an appropriate value in the result code. The following parameters are used in the Cancel Ack PDU 

N#�Description�Type��8�System transaction ID�M ��11�Cancel Result code�M ��

PTM Status Operation

The Service Requester initiates this operation to obtain the progress of a PTM data transfer operation. A Status Query PDU contains the following information:

N#�Description�Type��8�System transaction ID�M ��

The network will confirm the operation by sending a Status Report PDU.

The network may also send a Status Report, independently. This shall be used to inform the user of a significant change in the status of a transaction (e.g. the network has "aborted" the data- transfer-operation due to adverse network conditions or degraded the Scheduling). The Service Requester will confirm the operation by sending a Status Ack PDU.

The Status Ack PDU contains the parameters:

N#�Description�Type��8�System transaction ID�M ��

The Status Report PDU contains the parameters:

N#�Description�Type��8�System transaction ID�M ��10�Status Code�M ��4�Scheduling Info�O��5�QoS�O��

PTM operation parameters

[1]	Service Requester ID

Identifies the source of transaction. It will be used for charging purposes.

[2]	Receiver group

Identifies the receiver group on the radio-path who will receive the user data. In order to balance control of the receiver group number, it shall be constructed in two parts; the Network ID Part and the Local Id part (see section 10). The Network ID part will be controlled by the PLMN operators, thus guaranteeing uniqueness. The Local Id part will be locally assigned. 

[3]	Geographical area description

This conveys the geographical area the message will be transmitted over from the user's standpoint in a PLMN independent way. No knowledge of the underlying PLMN structure is necessary. The Service Requester may additionally add a short code to the described area. The SGSN s will keep the context between the geographical area / Cell Address List and the short code. For the following sessions the Service Requester may only send the short code without the geographical area definition. If a already defined short code is used, the old context is deleted.

[4]		Scheduling Info

This conveys the "customised" way the user wishes to transmit the user data in the PLMN. There are three pieces of information contained in this parameter. 

Repetition frequency rate 	(given in seconds)

	This indicates the frequency at which user data should be transmitted across the radio path. The max. rep. value is [FFS]. The min. rep. value is [FFS].

Starting time (month:day:hour:min:second)

End time (month:day:hour:min:second)

	Setting all values to ZERO indicates that this is a "single shot" transmission (i.e. user data is sent once across radio-path then the transaction terminates).

[5]	Quality of Service (QoS)

This conveys the "customised" quality of service the user wishes to associate with the user data. 

The QoS parameters are as follows.

Priority	(4 levels possible)

scheduling degradation:	acceptable/not acceptable

[6]	User data

The actual user data to be transmitted.

[7]	SR transaction id 

This is a user reference id used by the user to track parallel PTM transaction requests. It is not meaningful within the PLMN. 

[8]	System transaction id 

This is a system reference id assigned by the GPRS Service Centre to the PTM Transaction. It is unique within a SGSN. 

[9]	Data Transfer Result code 

This indicates the result of a PTM data transfer operation. The possible result codes are as follows:

	- successful operation

	- degradation of Scheduling parameters

	- degradation of geographical area 

	- Service Request rejected due to Scheduling syntax error

	- Service Request rejected due to geographical area syntax error

	- Service Request rejected due to undefined short code

	- Service Request rejected due to repetition rate can not be supported

	- Service Request rejected due to geographical area can not be supported

	- Service Request rejected due to invalid System Transaction ID

	- Service Request rejected due to missing subscription



[10]	Status Code

This indicates the Status of a PTM operation. The following status information can be signalled:

	- PTM context established (Split Data Transfer transaction not fully completed)

	- No PTM context exists

	- PTM data transfer request accepted without degradation of QoS

	- PTM data transfer request accepted with degradation of QoS

	- PTM data transfer request rejected due to QoS parameters

	- PTM data transfer request rejected due to adverse network condition

	- Status request rejected due to invalid System Transaction ID	- 



[11]	Cancel Result Code

Indicates the result of a Cancel Operation:

Possible results:

	- successful 

	- invalid transaction identifier



[12]	Connect Result Code

Indicates the result of a Connect operation.

Possible results:

	- invalid password

	- Name/user barred

	- PDU syntax error

	- no valid version number

	- Protocol error



[13]	Login/Name

Is assigned by the network Operator. 

[14]	Password

Authenticates the service requester.

[15]	Version number

Indicates the software version, which is used by the Service Requester

[16]	Last Login

Indicates the date and time of the last session.

Description of the protocol state diagram

Figure 4.3 describes the state transitions of the PTM application protocol at the Service Requester Entity. Each state transition is represented by an arrow. The PDU which is responsible for the transition is indicated beside the arrow. TX and RX stand for transmission and reception of the PDU.

Each state is additionally controlled by timers. The timer shall initiate a disconnect procedure.
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Figure X.X: State diagram of the Service Requester entity





Compatibility Issues 

FFS

Transmission 

FFS

Information Storage 

The SGSN will hold a temporary PTM Transaction context. The context is composed of the following data fields. 

1.	System Transaction ID

2.	Cell Address List (produced by the Geographic Routing function)

3.	NW address of Service Requester and tunnelling descriptors (i.e. X.25, Internet used)

4.	A copy of the whole PTM Data Transfer Message 



Identities 

FFS

Operation aspects 

FFS

Functions and Information Flows 

The information flow between a Service Requesterand the MS is described in figure 12.1.
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Figure 12.1: Information flow of the GPRS PTM-M Service



�

Interactions with other features 

FFS
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