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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]. Even though the mobile station shall not send messages on the main DCCH in dual transfer mode, the network shall not reject the received messages.
NOTE:
This is needed to prevent erroneous cases caused by race conditions (e.g. if an uplink message sent on the main DCCH is not completely acknowledged on layer 2 level by the network before the mobile station leaves the dedicated mode and enters the dual transfer mode, the network would reject the message).

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).

*** next sections or information only ***
*** extract from 3GPP TS 44.006, v. 4.1.1, Data Link (DL) layer specification) ***

8.4.3
Suspension and resumption of multiple frame operation

8.4.3.1
General

These procedures shall be used in a MS entity to suspend the uplink multiple frame operation for SAPI=0 during a change of dedicated channels (dedicated channel assignment or handover procedure on layer 3) and to resume the operation after the new physical channel has been connected. The purpose of these procedures is to provide a mechanism for reliably avoiding message loss during a change of dedicated channels. The procedures are only described for the case where the window size is one; it should, however, be obvious how to adapt them to larger window sizes.

As the procedures may delay the actual channel change, they shall only be used to protect layer 3 messages pertaining to SAPI=0. Applications using the multiple frame established service on SAPIs other than 0 are expected to cope with message loss or duplication autonomously, i.e. on layers above layer 2.

Both layer 3 procedures, dedicated channel assignment and handover, are initiated and controlled by a network entity (BSS or MSC). This entity therefore will suspend the flow of layer 3 messages towards the MS after the ASSIGNMENT or HANDOVER COMMAND message has been issued. When the data link on the new channel has been established, the message flow may resume. Obviously, no provisions in layer 2 are needed on the network side to prevent message loss or duplication on the downlink during channel change.

In the following, the procedures in the MS are described. For the description of the procedures, a conceptual configuration of a send queue, a send buffer and a transmit buffer are assumed.
In order to ease the description of the procedures in the MS, it is assumed that any layer 3 message passed to layer 2 via SAPI 0 in DL‑DATA‑REQUEST or DL‑UNIT‑DATA primitive is first placed in the send queue. The layer 2 entity will take out the messages "first in‑first out" and put them into a send buffer. The send buffer can hold no more than one layer 3 message at a time. From the contents of the send buffer, an I frame or UI frame is constructed, only one at a time, and placed in a transmit buffer. (If the layer 3 message needs to be segmented, then this last step will be performed several times). The frame is then transmitted.

Upon transmission and after it has been acknowledged if it has been an I frame, the transmit buffer is cleared and filled with the next frame. When the contents of the send buffer have been transmitted and acknowledged, the send buffer is cleared and filled with the next layer 3 message from the send queue.
8.4.3.2
Suspension

A layer 3 entity in the MS shall indicate a request for the suspension of multiple frame operation by use of the DL‑SUSPEND‑REQUEST primitive. The layer 2 entity, upon receipt of this primitive, shall act as follows:

No further layer 3 messages shall be taken from the send queue for SAPI=0.

‑
If there is a layer 3 message in the send buffer which has not yet been transmitted, it shall not be transmitted. The contents of the send buffer shall be put back to the first position of the send queue. The send and transmit buffers shall be cleared. A layer 3 message is considered to be transmitted as soon as its final segment has been transmitted at least once; it need not yet have been acknowledged. (This ensures that all segments of a segmented and possibly partly transmitted layer 3 message will be transmitted on the new channel. Those segments already transmitted and received on the network side will be discarded by the network upon release of the old channel because the layer 3 message is not yet complete).

‑
If there is a layer 3 message in the send buffer, the last segment of which has been transmitted but is not yet fully acknowledged, i.e. the frame carrying the last segment of the message has been transmitted but is not yet acknowledged, then the contents of the send buffer shall be put back to the first position of the send queue and the send and transmit buffers shall be cleared.
‑
The layer 2 entity shall then return a DL‑SUSPEND‑CONFIRM primitive to layer 3.

The data link layer entity is now in the suspended state. the only difference to the multiple frame established state is that no UI frames and no I frames are transmitted (all SAPIs).

The MS may now change to the new channel.

8.4.3.3
Resumption

8.4.3.3.1
Procedure after channel change

This procedure is initiated by the DL‑RESUME primitive. A data link layer entity shall initiate a request for the multiple frame operation by transmitting the SABM command.

All existing exception conditions shall be cleared and the retransmission counter shall be reset. All outstanding DL‑DATA‑ REQUEST primitives and layer 3 message units, which are not fully acknowledged, shall be saved. Any segmented layer 3 message unit, for which the last segment has not been received shall be discarded.

The send buffer is cleared.

A layer 3 message included in the DL‑RESUME‑REQUEST primitive (in general, ASSIGNMENT COMPLETE or HANDOVER COMPLETE) is put into the send buffer for transmission in acknowledged mode.

Upon reception of UA response the data link layer shall:

‑
reset T200;

‑
set send variable V(S), the receive state variable V(R) and the acknowledge state variable V(A) to 0;

‑
enter the multiple established state;

‑
confirm establishment to layer 3 using DL‑ESTABLISH‑CONFIRM;

‑
send the layer 3 message unit passed together with the DL‑RESUME primitive.

The data link layer shall then continue normal operation.
8.4.3.3.2
Procedure after returning to the old channel (MS only)

This procedure is initiated by the DL‑RECONNECT primitive. A data link layer entity shall initiate a request for the multiple frame operation by transmitting the SABM command. All existing exception conditions shall be cleared and the retransmission counter shall be reset. All outstanding DL‑DATA‑REQUEST primitives and layer 3 message units, which are not fully acknowledged, shall be saved; this does not include a message carried by a possible previous DL‑RESUME‑REQUEST. Any segmented layer 3 message units, for which the last segment has not been received shall be discarded.

The send buffer is cleared.

A layer 3 message included in the DL‑RECONNECT‑REQUEST primitive (in general, ASSIGNMENT FAILURE or HANDOVER FAILURE) is put into the send buffer for transmission in acknowledge mode.

Upon reception of a UA response the data link layer shall:

‑
reset T200;

‑
set send state variable V(S), the receive state variable V(R) and the acknowledge state variable V(A) to 0;

‑
enter the multiple frame established state;

‑
confirm establishment to layer 3 using DL‑ESTABLISH‑CONFIRM;

‑
send the layer 3 message unit passed together with DL‑RECONNECT‑REQUEST primitive.

The data link layer shall then continue normal operation.
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