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6.6
Medium Access Control (MAC)

This clause provides an overview on services and functions provided by the Medium Access Control (MAC). A detailed description of the MAC is given in 3GPP TS 44.060 and 3GPP TS 44.160.

---------------------------------------------------- Next modified section ---------------------------------------------------------------

6.6.4
MAC operation

6.6.4.1
General

The MAC layer uses TBFs (Temporary Block Flows) to offer data transport between peer RLC instances. The MAC layer supports transport of data between multiple peer RLC instances established in a single MS and the GERAN.

A TBF provides unidirectional data transport on one or more basic physical subchannels of the same type (either SBPSCH or DBPSCH). RRC may reconfigure a TBF from using one or more SBPSCHs to using one or more DBPSCHs (and vice versa). More than one TBF may be allocated to a single MS in any direction. A TBF may transport data for the following combination of RLC instances:

–
A single RLC instance carrying data for a URB.

–
A single RLC instance carrying data for an SRB.

–
A single RLC instance carrying data for a URB or an SRB, and using TBF stealing, one or more RLC instances each carrying data for an SRB for which no specific TBF is currently established. This combination is only supported by TBFs on SBPSCH.

Multiple TBFs are supported on all logical channels except TCH and common control channels.

Any MS operating in Iu mode supports multiple TBFs in uplink and downlink. MSs supports 8 uplink TBFs and 8 downlink TBFs.

6.6.4.2
TBF establishment

Uplink TBFs on SBPSCHs are established as follows:

–
An MS issues a MAC-layer request followed by the GERAN returning a MAC-layer assignment. This is used when the MS is in MAC-Idle state, MAC-Shared state, or MAC-DTM state.
–
An MS issues an RRC-layer request followed by GERAN returning an RRC-layer message that assigns TBFs to existing RBs on an SBPSCH. This is used when the MS is in MAC-Dedicated state.

–
The GERAN sends an RRC-layer message that sets up or reconfigures RBs on an SBPSCH. This is used when the MS is in MAC-Shared state, MAC-Dedicated state, or MAC-DTM state.
Uplink TBFs on DBPSCHs are established as follows:

–
An MS issues a MAC-layer request followed by the GERAN returning a MAC-layer dedicated assignment. This implicitly establishes 4 TBFs for SRBs 1 through 4. This is used when the MS is in MAC-Idle state.

–
The GERAN sends an RRC-layer message that sets up or reconfigures radio bearers on a DBPSCH. This implicitly establishes 4 TBFs for SRBs 1 through 4. It may also explicitly establish TBFs and USFs for URBs. This is used when the MS is in MAC-Shared state, MAC-Dedicated state, or MAC-DTM state.
Downlink TBFs on SBPSCHs are established as follows:

–
The GERAN sends a MAC-layer assignment. This is used when the MS is in MAC-Idle state, MAC-Shared state, or MAC-DTM state.
–
The GERAN sends an RRC-layer message that sets up or reconfigures RBs on an SBPSCH. This is used when the MS is in MAC-Shared state, MAC-Dedicated state, or MAC-DTM state.

Downlink TBFs on DBPSCHs are established as follows:

–
The GERAN sends a MAC-layer dedicated assignment. This implicitly establishes 4 TBFs for SRBs 1 through 4. The GERAN may send the MAC-layer dedicated assignment in response to an MS issuing a MAC-layer request. This is used when the MS is in MAC-Idle state.

–
The GERAN sends an RRC-layer message that sets up or reconfigures RBs on a DBPSCH. This implicitly establishes 4 TBFs for SRBs 1 throguh 4. It may also explicitly establish TBFs for URBs. This is used when the MS is in MAC-Shared state, MAC-Dedicated state, or MAC-DTM state.
6.6.4.2.1
Uplink resource request from MAC-Idle state

6.6.4.2.1.1
Mobile Originated Transmission

When the mobile station is in MAC-Idle state and requests the establishment of a TBF or dedicated resource, an RLC/MAC control message (PACKET CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST message) is sent on the PRACH.  In this message, the mobile station indicates one establishment cause from the following list:-

-
“Single Block Without TBF Establishment”, “One Phase Access Request”, “One Phase Access Request in RLC unack mode”, “Short Access Request”, “Two Phase Access Request”, “MM Procedure”, “Dedicated channel request”, “Emergency call”
To establish a TBF for a user radio bearer, one of the following is used:-

-
“One Phase Access Request”, “One Phase Access Request in RLC unack mode”, “Short Access Request”, “Two Phase Access Request”
To establish a TBF for a signalling radio bearer, one of the following is used:-

-
“Single Block Without TBF Establishment”, “MM Procedure”, “Dedicated channel request”, “Emergency call”
Note that “Page Response” and “Cell Update” establishment causes are only to be used in A/Gb mode.
6.6.4.2.1.2
Mobile Terminated Transmission

For mobile terminated transmission, when a paging request message containing a paging cause is sent to the mobile station, the mobile station requests resources on the PRACH using one of two establishment causes as follows:-

To respond to paging causes “Terminating Conversational Call” or “Terminating Streaming Call” the mobile station indicates:-
-
“Dedicated channel request”

To respond to paging causes “Terminating Interactive Call”, “Terminating Background Call”, “Terminating High Priority Signalling”, “Terminating Low Priority Signalling”, or “Terminating – cause unknown” the mobile station indicates:-
-
“MM Procedure”

6.6.4.3
TBF multiplexing and scheduling

6.6.4.3.1
Multiplexing of RLC instances on TBFs

When one TBF carries data for one RLC instance, multiplexing is trivial. This case is analogous to REL-4 and previous releases.

When one TBF, in addition to a first RLC instance, carries data for one or more RLC instances, each carrying data of an SRB for which no specific TBF is currently established, the MAC layer uses TBF stealing to multiplex data from these RLC instances onto the TBF. This stealing mechanism allows the MAC layer to send SRB data without signalling to set up a separate TBF. To send data using this mechanism, the GERAN or MS MAC layer performs the following:

–
It selects one of the TBFs currently established on an SBPSCH for the MS in question.

–
It adds the SRBid to the RLC/MAC header to allow the receiving MAC entity to detect that TBF stealing is used and to forward the received data to the correct RLC instance.

–
It sends the SRB-related data in the next scheduling opportunity for the selected TBF.

6.6.4.3.2
Scheduling of TBFs on physical-layer resources

TBFs are scheduled on a radio-block basis according to their QoS attributes.

An established uplink TBF is scheduled as follows:

–
On an SBPSCH, the MS sends data for the TBF that corresponds to the received USF. If no TBF corresponds to the received USF, the MS does not send.

–
On a DBPSCH with a PDTCH-type channel combination, if the MS has more than one TBF with data to send, the MS sends data for the TBF that corresponds to the received USF. If the MS has nothing to send for the scheduled TBF, and if the MS has data to send for one or more other TBFs mapped onto the same BPSCH, the MS sends data from one of these other TBFs.

–
On a DBPSCH with a PDTCH-type channel combination, if the MS has only one TBF with data to send, the MS ignores the USF and sends data for that TBF. This allows the GERAN to reduce downlink interference by not transmitting if there is no downlink data to send.

–
On a DBPSCH with a PDTCH-type channel combination, when a previously inactive TBF again has data to send, the MS shall send one data block for this TBF the next time the GERAN schedules any of the MS’s TBFs. This notifies GERAN that this TBF has again become active. The GERAN decodes the TFI and then schedules this TBF according to its QoS attributes. To handle the case where the GERAN fails to decode the TFI in the data block from this TBF, a repetition scheme is standardized for the MS.

–
On a DBPSCH with a TCH-type channel combination, the multiframe structure and MS stealing rules determine which TBFs are scheduled, analogous to CS operation for REL-4.

An established downlink TBF is scheduled by the GERAN.

6.6.4.4
TBF release

An uplink TBF is released as follows:

–
On an SBPSCH, the GERAN releases the TBF by sending a Packet Uplink Ack/Nack with the final ack indicator set to 1.

–
On a DBPSCH, the GERAN releases the TBF by releasing the DBPSCH, by releasing the corresponding radio bearer, or by reconfiguring the corresponding radio bearer to another BPSCH.

A downlink TBF is released as follows:

–
On an SBPSCH, the GERAN initiates release by sending a data block with final block indicator set to 1. The MS acknowledges the release.

–
On a DBPSCH, the GERAN releases the TBF by releasing the DBPSCH, by releasing the corresponding radio bearer, or by reconfiguring the corresponding radio bearer to another BPSCH.

6.6.4.5
TBF reallocation

Considering the mobile station’s multislot capabilities, GERAN may reallocate one or more of a mobile station’s TBFs:

–
To a different radio frequency or a different hopping sequence. All of a mobile station’s TBFs operate on one radio frequency or one hopping sequence.

–
To different timeslots (the same number, more, or fewer).

–
To use a different TFI for a given TBF.

–
To use different USFs for a given uplink TBF.

–
To use different coding schemes or modulation-and-coding schemes.

This reallocation may be in response to a mobile-station request.

When only SBPSCHs are allocated, GERAN MAC or GERAN RRC signals the reallocation.

When at least one DBPSCH is allocated, GERAN RRC signals the reallocation.
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