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6.1 Medium Access Control (MAC)

This section provides an overview on services and functions provided by the Medium Access Control (MAC). A detailed description of the MAC is given in 3G TS 44.060.
6.1.1 Services provided to upper layers

The MAC layer allows the transmission over the physical layer of upper layer PDUs from one mobile station when operating in dedicated mode, or one or more mobile stations when operating in shared mode. The MAC layer handles the access to and multiplexing onto the physical subchannels.

· Data transfer. This service provides unacknowledged transfer of MAC SDUs between peer MAC entities. This service does not provide any data segmentation. Therefore, segmentation/reassembly function should be achieved by upper layer.

6.1.2 MAC Functions

The functions of MAC include:

· Configuring the mapping between logical channels and physical subchannels. The MAC is responsible for configuring the mapping of logical channel(s) onto the appropriate physical subchannel(s).

· Defining logical channels to be used for each radio bearer service.
· Ciphering. In transparent RLC mode, the MAC is responsible for ciphering user data blocks (MAC SDUs). In non-transparent RLC mode, the MAC is responsible for ciphering layer 2 control data blocks (RLC/MAC PDUs). This function prevents unauthorized acquisition of data.

6.1.3 MAC modes
6.1.3.1 MAC model

As shown in Figure 1, there are two different entities in the MAC layer:

· Zero or more MAC traffic entities: they perform the MAC functions described above.
· One MAC control entity: it creates, supervises and deletes MAC traffic entities as needed according to the traffic needs.
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Figure 1. Model of the MAC layer

6.1.3.2 MAC traffic modes
6.1.3.2.1 General

The MAC traffic modes are the different modes of the MAC traffic entities. A MAC traffic mode is associated with a physical subchannel for use by one or more mobile stations (dedicated or shared mode respectively).
6.1.3.2.2 Dedicated mode

In dedicated mode, the MAC traffic entity is supported on a dedicated physical subchannel for exclusive use of the bearers it supports.

· Priority handling between data flows of one mobile station. Priorities are e.g. given by attributes of Radio Bearer services.
· Multiplexing/demultiplexing of higher layer PDUs delivered to/from the physical layer on dedicated physical subchannels. This function can be utilised when several upper layer services (e.g. RLC instances) can be mapped efficiently on the same physical subchannel.
6.1.3.2.3 Shared mode

In shared mode, traffic flows to/from one or more MAC traffic entities in one or more MSs may be multiplexed on the same physical subchannel.

· Identification of different traffic flows of one or more MSs on the shared physical subchannels. Inband identification is needed to address a flow to an MS in the downlink or identify a flow from an MS in the uplink.

· Multiplexing/demultiplexing of higher layer PDUs delivered to/from the physical layer on shared physical subchannels. 

An optional Fast Random Access scheme shall be supported in Shared MAC mode of operation. Details are ffs.
6.1.3.3 MAC control modes
The MAC control modes are the different modes of the MAC control entity. The MAC control modes and the transitions between them are described in the annex C.

NOTE:
the MAC control modes will be incorporated into 3G TS 44.060.
Next section changed

C.2
MAC control modes

This chapter describes the model of the MAC control entity for GERAN Relelase 4. The model shows the MAC control entity for the MS and not for individual radio bearers. What characterizes the different MAC control modes is how new radio resource allocation is performed i.e. by MAC or RRC, using FACCH or PACCH.
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Figure C-2. Modes of the MAC Control Entity

C.2.1
MAC-DEDICATED MODE

The MAC control entity is in MAC-DEDICATED mode when at least one MAC traffic entity exists and all the MAC traffic entities are in dedicated mode. In MAC-DEDICATED mode, the MAC layer has no control functionality and RRC handles all the transitions. The corresponding RRC state is RRC-Cell_Dedicated.

C.2.1.1
Transition from MAC-DEDICATED mode to MAC-IDLE mode

The transition occurs when all the MAC traffic entities are deleted.
C.2.1.2
Transition from MAC-DEDICATED mode to MAC-SHARED mode

The transition occurs when all MAC traffic entities in dedicated mode are reconfigured to shared mode.

NOTE:
This transition is FFS.

C.2.1.3
Transition from MAC-DEDICATED mode to MAC-DUAL_TRANSFER mode

The transition occurs when the first MAC traffic entity in shared mode is created (e.g. establishment of a TBF or a PDTCH) while maintaining one or more MAC traffic entities in dedicated mode.
C.2.2
MAC-SHARED MODE

The MAC control entity is in MAC-SHARED mode when at least one MAC traffic entity exists and all the MAC traffic entities are in shared mode. The corresponding RRC state is RRC-CELL_SHARED state.

C.2.2.1
Transition from MAC-SHARED mode to MAC-DUAL_TRANSFER mode

The transition occurs when the first MAC traffic entity in dedicated mode is created (e.g. a dedicated channel is set up) while maintaining at least one MAC traffic entity in shared mode.
C.2.2.2
Transition from MAC-SHARED mode to MAC-IDLE mode

The transition occurs when all the MAC traffic entities are deleted.

C.2.2.3
Transition from MAC-SHARED mode to MAC-DEDICATED mode

The transition occurs when all MAC traffic entities in shared mode are reconfigured to dedicated mode. 
NOTE:
This transition is FFS.

C.2.3
MAC-IDLE MODE

The MAC control entity is in MAC-IDLE mode when there are MAC traffic entities. RRC can be in RRC-Cell_Shared state, RRC-GRA_PCH state or RRC-Idle mode. In this mode, the MS camps on the PCCCH or on the CCCH, if PCCCH is not supported in the cell.

C.2.3.1
Transition from MAC-IDLE mode to MAC-DEDICATED mode

The transition occurs when a MAC traffic entity in dedicated mode is created. 
NOTE:
This transition is FFS.
C.2.3.2
Transition from MAC-IDLE mode to MAC-SHARED mode

The transition occurs when a MAC traffic entity in shared mode is created.

C.2.4
MAC-DUAL_TRANSFER MODE

The MAC control entity is in MAC-DUAL_TRANSFER
 mode when there are one or more MAC traffic entities in dedicated mode and one or more MAC traffic entities in shared mode. The corresponding RRC state is RRC-Cell_Dedicated state.
NOTE:
It if FFS whether this state is used also when only a dedicated physical subchannel is allocated for PDTCH.
C.2.4.1
Transition from MAC-DUAL_TRANSFER mode to MAC-DEDICATED mode

The transition occurs when all the MAC traffic entities in share mode are deleted.
C.2.4.2
Transition from MAC-DUAL_TRANSFER mode to MAC-SHARED mode

The transition occurs when all the MAC traffic entities in dedicated mode are deleted.
C.3
Mapping between RRC States and MAC control Modes

In the following table, it is described the mapping between GERAN RRC and MAC control modes and possible channel combinations. RRC always handles the allocation of DPSCH and it also controls which SPSCHs MAC is allowed to use. MAC always allocates PDTCHs when using SPSCHs. PDTCH allocations on DPSCH are FFS. The table below shows which protocol is responsible for the different procedures in different scenarios.

Currently Allocated channel(s)
Allocation of new resources
Control Plane States

TCH on DPSCH
PDTCH on DPSCH (Note 1)
PDTCH on SPSCH
TCH on DPSCH
PDTCH (TBF) on DPSCH
PDTCH (TBF) on SPSCH
MAC Mode
RRC State

1 (or more)
-
-
RRC
RRC
RRC
Dedicated Mode
Cell_Dedicated

-
1 (or more)

-

RRC or MAC


MAC
Dual Transfer Mode


1 (or more)
1 (or more)
-






1 (or more)
-
1 (or more)






1 (or more)
1 (or more)
1 (or more)






-
1 (or more)
1 (or more)






-
-
1 (or more)



Shared Mode
Cell_Shared

-
-
-
NA 

(Note 2)
NA

Packet Idle Mode


-
-
-


NA

GRA_PCH

-
-
-
NA 

(Note 3)



Idle

Note 1.
The need for this possibility is FFS. This could be realised also with PDTCH on SPSCH with exclusive allocation.

Note 2.
TCH cannot be allocated directly but SDCCH has to be allocated first. For Iu-ps interface RRC has to go first to Cell_Shared state before allocating TCH on DPSCH. For Iu-cs interface SDCCH may be allocated directly in RRC-GRA_PCH state (when receiving SDCCH allocation on AGCH RRC goes to RRC-Cell_Dedicated state).

Note 3.
SDCCH may be allocated by RR (when receiving SDCCH allocation on AGCH RRC goes to RRC-Cell_Dedicated state).
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