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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Dual transfer mode: It is only applicable for a mobile station that supports GPRS. A mobile station in dual transfer mode has resources for an RR connection and is simultaneously
 allocated resources for one or more TBFs, provided that the BSS co-ordinates its allocation of radio resources. DTM is optional both for the mobile station and the network. A DTM mobile is a class A mobile. Hence all specifications/requirements for class A apply to this mobile unless specifically altered by the present document. The procedures specified for dedicated and packet transfer modes apply to a mobile station in dual transfer mode unless specifically altered by the present document.

Class A/class B: In the present document "class A" and "class B" is used as a short form of "class A mode of operation" and "class B mode of operation", respectively.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

CS
Circuit Switched

DTM
Dual Transfer Mode

PS
Packet Switched

4
Class A capabilities

4.1
Main DCCH with SAPI=0

4.1.1
General

The main DCCH (with layer 2 SAPI=0) is used for GSM signalling. GPRS signalling shall be able to use this resource. User data shall not be sent on the main DCCH.

The use of the main DCCH is only allowed when the mobile station is in dedicated mode. In dual transfer mode (i.e. the mobile station has resources allocated for an RR connection and for one or more TBFs), the main DCCH shall not be used and the current procedures described in 3GPP TS 44.060 [5] apply.

When upper layers request to send a message uplink, the mobile station shall send the message on the main DCCH if:

· the mobile station is in dedicated mode;

· the information contained in the message is signalling; and

· the number of LAPDm frames is smaller than a certain value specified by the network. When the parameter defining the maximum number of LAPDm frames has not been received by the MS in the serving cell (e.g. immediately after a handover), the MS assumes the default value defined in 3GPP TS 44.018

Otherwise, the mobile station shall request an uplink TBF as specified in 3GPP TS 44.018 [4].

On the other hand, the network should not use the main DCCH to send messages that exceed the maximum length specified for the uplink. The mobile station, however, shall not reject messages that exceed the maximum length. Similarly, the network should not use the main DCCH when the mobile station is in dual transfer mode, although the mobile station shall not reject the received messages.

NOTE:
This is needed to prevent erroneous cases caused by race conditions (e.g. if the mobile station leaves the dedicated mode and enters the dual transfer mode at the same time as the network sends a downlink message on the main DCCH, the mobile station would reject the message).


4.2
Single slot operation

4.2.1
General

A mobile station in dual transfer mode has one timeslot allocated for the CS services. It is possible to reuse the same timeslot for the transmission of GPRS signalling and user data.

It is desirable to be able to use the same timeslot as the CS connection for GPRS data, due to the impossibility for the network to allocate a TBF in some circumstances (e.g. congested cell, multislot capabilities not supported in the serving cell).

The proposed solution for single timeslot operation is the "TCH/H + PDCH/H" configuration (see 3GPP TS 45.002 [6]).

4.2.2
TCH/H + PDCH/H

A "TCH/H + PDCH/H" configuration implies the multiplexing of CS information and RLC/MAC blocks in the same timeslot of the TDMA frame. Which domain uses each half shall be flexible and indicated in the assignment command.

On the 'TCH/H' part, the support of AMR as the speech codec is mandatory. Support of other circuit switched half rate traffic channels are indicated in the bearer capability IE.

The PDCH/H is a resource dedicated to the mobile station in both directions. For instance, if an uplink TBF is established, the network may send a control message in any of the downlink blocks. No downlink data, however, shall be sent without a previous downlink assignment.

The existent RLC/MAC block format is used. In the downlink, the mobile station shall only pass to upper layers those blocks with the TFI indicated in the assignment message. In the uplink, the mobile station may transmit in any of the blocks of the PDCH/H, irrespective of the USF in the previous blocks in the dynamic allocation case or the allocation bitmap in the fixed allocation case, if that information was present in the (uplink) assignment message. The mobile station, however, stores this information for possible multislot configurations where fixed or dynamic allocation is supported.

The PDCH/H can be used for both GPRS signalling and user data. A PDCH/H shall not be assigned to a DTM capable mobile station in packet transfer mode.

Apart from the different mapping onto physical resources, the PDCH/H has the same characteristics as a PDCH/F. A PDCH/H is always used in exclusive allocation. 

If a mobile station and the network support multiple TBF procedures (see 3GPP TS 44.060) and the mobile station is DTM capable, the network may establish multiple downlink TBFs using the PDCH/H. Only one uplink TBF may be established on a PDCH/H since exclusive allocation is used.
4.3
Multislot operation

4.3.1
General

In multislot operation, the GPRS data is sent on a PDCH. The number of timeslots comprising the PDCH is decided by the network after taking into account the class A multislot capabilities supported by the mobile station. 

4.3.2
Shared PDCH

The PDCH/F may be shared with other GPRS mobile stations. The existent procedures in 3GPP TS 44.060 [5] apply. In the case of GPRS and EGPRS MSs multiplexed on the same PDCH, the same restrictions as described in 3GPP TS 44.060 [5] shall apply.
If a mobile station and the network support multiple TBF procedures (see 3GPP TS 44.060) and the mobile station is DTM capable, the network may establish multiple downlink TBFs for that mobile station using one or more shared PDCHs. In this case the mobile station may request the establishment of multiple uplink TBFs and the network may allocate uplink TBF resources on one or more shared PDCHs.
4.3.3
Exclusive use of PDCH/H

The PDCH/H shall not be shared with other GPRS mobile stations. An uplink PDCH/H shall be assigned in exclusive mode, where the correspondent mobile station has always granted the right to transmit. The existent RLC/MAC block structure shall be kept. The procedures specified in 3GPP TS 44.060 [5] shall apply.

Despite the dedicated characteristics of the uplink PDCH/H, the network shall allocate and use a valid USF, in order to satisfy the signalling requirements defined in 3GPP TS 44.060 [5].


6.1.2
PS establishment while in dedicated mode

6.1.2.1
Principles

A new message is defined to enable the mobile station to request to enter the dual transfer mode: the DTM Request message. In Release 99, this message only includes information related to the requested packet resources while in dedicated mode. It may be used in future releases to request CS resources while in packet transfer mode.

Two DTM assignment messages are defined:

· the DTM Assignment Command message: this message shall describe both the CS and packet resources when a reallocation of the CS resource is needed, e.g. when a multislot configuration cannot be accommodated or when an "TCH/H + PDCH/H" configuration is to be used.

· the Packet Assignment message: this message describes the allocated packet resources when no reallocation of the CS resource is necessary, e.g. on an adjacent timeslot.

A mobile station that supports multiple TBF procedures can determine whether or not the network supports multiple TBF procedures by reading the GPRS Cell Options IE included within the DTM Assignment Command and the Packet Assignment messages.

When there is reallocation of the CS timeslot:

· if the mobile station successfully establishes the new CS connection, it shall send an Assignment Complete message on the new main DCCH.

· if the mobile station fails to establish the new CS connection, it shall go back to the old timeslot, send an Assignment Failure message on the (old) main DCCH and continue the CS operation. The mobile station shall assume that the old PS resources were released and attempt its re-establishment.

If the network wants to move the mobile station to another cell, it shall send a Handover Command message on the main DCCH. After the handover procedure is completed and if the mobile station was in DTM in the old cell, the network may send the DTM Information message on the main DCCH to speed up the to resumption of the dual transfer mode of operation by the mobile station.

Editor's note: there may not be a need to send the DTM information in case the network wants to "push" the MS in DTM mode after the handover to establish downlink TBF to transmit downlink PDU to the mobile (in which case the DTM information is provided in the Packet Assignment message).

As described above, the main DCCH can be used in either direction with no prior assignment provided that the required conditions are met. Otherwise, the procedures here described apply.


6.1.4
PS establishment while in dual transfer mode

Once the mobile station is in dual transfer mode with packet resources allocated in one direction only, the establishment of a packet session in the other direction shall be done when possible with the existent mechanisms (see 3GPP TS44.060 [5]).

If a mobile station and the network support multiple TBF procedures then the network may send the DTM Assignment Command to the mobile station as follows:

· Autonomously, to reallocate one or more ongoing TBFs and the resources required for the RR connection.

· In response to a Packet Resource Request message sent by the mobile station on the PACCH to request one or more additional uplink TBFs. In this case the network sends the DTM Assignment Command to first reallocate ongoing TBFs and the RR connection (i.e. the requested uplink TBFs are implicitly rejected). After adjusting the resource allocations for ongoing TBFs according to the DTM Assignment Command the mobile station is then able to re-request the additional uplink TBFs by sending another Packet Resource Request message sent on PACCH. The network may then use PACCH to send the mobile station one or more uplink assignment messages providing resource allocations for the requested uplink TBFs.
· In all cases, all ongoing TBFs not addressed by the DTM Assignment Command are released.




�	The term "simultaneous" is used in the present document with the same meaning as in 22.060. Different services or connections may happen simultaneously and be multiplexed at lower layers so that they e.g. different TDMA time slots in the same carrier.
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