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This contribution attempts to re-define the MAC functions following the discussions held during the RLC/MAC drafting session. What has been done has been to remove the MAC modes as currently defined in 43.051, show additional functions when offering a TBF for an RLC entity in Transparent / Non-transparent mode and align the list of functions with Annex C of 43.051. The concept of a MAC control entity and a MAC common control entity is introduced.

The following issue has been identified and could be discussed during the meeting:

· In A/Gb mode, it seems that RR configures the mapping of logical channels onto physical channels for both dedicated and shared channels (see 04.04 v8.1.0 section 3.2.1). The current assumption in Iu mode is that MAC configures such a mapping but it is not clear whether it applies for both dedicated and shared channels.
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6.1.5
USF

An Up-link State Flag (USF) is used on PDCHs to allow multiplexing of uplink radio blocks from different MSs. USF is not needed when MAC uses a logical channel mapped on a dedicated physical subchannel. One or more USFs may be allocated to a single MS. One or more TBFs for one MS may be associated with each USF.

If fixed allocation is used, an MS may use one or more TBFs within its fixed allocation.
Next section changed

6.6 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.
6.6.1 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 on a dedicated physical subchannel, or one or more mobile stations when operating on a shared physical subchannel. 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.

6.6.2 MAC Functions

The functions of MAC are controlled by a MAC control entity and a MAC common control entity. The rest of this section only applies under control of the MAC control entity.
The MAC control entity is specific to an MS. It is controlled by RRC (e.g.: at RB establishment, MAC functions related to the RB being established are defined; MAC may or may not then configure the mapping between the logical channel(s) carrying this RB and the associated physical subchannels). The MAC control entity can be in one of four states, as defined in Annex C.2. The MAC functions listed in this sub-section do not apply in every MAC state. They 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). Such a mapping is realised by the physical layer.
· Defining logical channels to be used for each radio bearer service.
· Assignment, reconfiguration and release of shared radio resources for a TBF. The MAC layer may handle the assignment of radio resources needed for a TBF including needs from both the control and user plane. The MAC layer may reconfigure radio resources during an established TBF.
· MS measurement reporting and control of the reporting. The measurements performed by the MS may be controlled by the MAC control entity including both GSM/EDGE air interface and other systems. The MAC layer may also perform the reporting of the measurements from the MS to the network.
· Timing advance control. The MAC layer controls the operation of timing advance on shared physical subchannels.
· Priority switching. The MAC layer may perform priority switching between RBs assigned use of the same dedicated physical subchannel (see section 5.2.1).
Figure 12 shows an example of the MAC functions controlled by the MAC control entity of an MS. Only the user plane is shown.
· 
6.6.2.1 Additional functions for RLC transparent mode
 Under control of the MAC control entity, when MAC offers services to an RLC entity in transparent mode, the following functions are also supported:
· Ciphering. The MAC is responsible for ciphering user data blocks (MAC SDUs).
· 
· 
6.6.2.2 Additional functions for RLC non-transparent mode
Under control of the MAC control entity, when MAC offers services to an RLC entity in transparent mode, the following functions are supported in addition to those listed in section 6.6.2:
· Ciphering. The MAC is responsible for ciphering layer 2 control blocks (RLC/MAC PDUs).
· Identification of different traffic flows of one or more MSs on the 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. This may include priority handling between data flows of one or more mobile stations, e.g. by attributes of Radio Bearer services.
· Multiplexing/demultiplexing user and control plane data to/from the physical layer for PDTCHs. The MAC layer is responsible for multiplexing/demultiplexing RLC data blocks carried on PDTCH and RLC/MAC control blocks carried on PACCH. The formatting/deformatting of RLC/MAC control blocks is either done by the RLC layer or the MAC layer. Such a multiplexing is achieved by appending a MAC header for a TBF in GPRS mode. For a TBF in EGPRS mode, which layer appends the combined RLC/MAC header is implementation dependent.
Note: It is FFS whether it shall be possible to append a MAC header to a MAC SDU coming from an RLC entity in transparent mode.
· Scheduling of higher layer and RLC/MAC control PDUs delivered to/from the physical layer on shared physical subchannels. This includes USF and RRBP field monitoring on the uplink and sharing radio resources on the downlink.
· Splitting/recombining. This includes splitting/recombining user data belonging to one or more TBF(s) onto/from several shared logical channels. This function does not apply for RLC/MAC control blocks.
An optional Fast Random Access scheme shall be supported in Shared MAC mode of operation. Details are ffs.
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Figure 12. Example of MAC functions for one user (MS side – user plane)
6.6.2.3
Specific functions under control of the MAC common control entity

The MAC control entity manages MAC functions for one MS. Therefore, there is one and only one MAC control entity on the MS side. On the network side, there is one MAC control entity per MS. Additionally, there is one MAC common control entity per cell. The functions under its control are the following:
· Configuring the mapping between logical common control channels and shared physical subchannels. The MAC is responsible for configuring the mapping of PBCCH and PCCCH onto the appropriate shared physical subchannel(s). Such a mapping is realised by the physical layer.
· Scheduling of broadcast and common control channels when carried on shared physical subchannels. The MAC is responsible for scheduling PBCCH and PCCCH logical channels on the downlink.
6.7 RLC/MAC PDU Formats for different protocol modes

6.7.1 Acknowledged RLC mode

6.7.1.1 
When operating on a shared physical subchannel, one or more radio bearers of one or more mobile stations can be multiplexed to the same physical subchannel. 

The GPRS/EGPRS channel codes RLC/MAC header and coding schemes (CS-1, … ,CS-4 and MCS-1, … , MCS-9) are used.


6.7.2 Unacknowledged RLC mode

6.7.2.1 

6.7.2.2 
The GPRS/EGPRS channel codes RLC/MAC header and coding schemes (CS-1, … ,CS-4 and MCS-1, … , MCS-9) are used. Other coding schemes are CSD/ECSD when operating on a dedicated physical subchannel.

6.7.3 Transparent RLC mode

6.7.3.1 
The transparent mode is used for example to transmit voice in GERAN. The different channel coding schemes used for voice in GSM are used. New coding schemes for 8-PSK quarter rate, half rate and possibly full rate speech are also required. Other coding schemes like e.g. CSD/ECSD is FFS.

Since RLC is used in transparent mode, no RLC/MAC header has to be added.

Next section changed

6.8.3 Logical Channels

6.8.3.1 Traffic channels

Traffic channels of type TCH are intended to carry either encoded speech or user data on dedicated physical subchannel. TCH can be either full rate (TCH/F), half rate (TCH/H) or quarter rate TCH (TCH/Q).

Traffic channels of type O-TCH are intended to carry encoded speech on dedicated physical subchannel. O-TCH can be either full rate (O-TCH/F), half rate (O-TCH/H) or quarter rate (O-TCH/Q).

Traffic channels of type E-TCH are intended to carry user data on dedicated physical subchannels.

Packet data traffic channels (PDTCH) are intended to carry user data on either dedicated or shared physical subchannels. PDTCH’s can be either full rate (PDTCH/F) or half rate (PDTCH/H).
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(*): Such a SAP is created, re-configured and released by RRC			User plane data
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(1): The scheduling function in this figure includes multiplexing user and control plane data and appending a MAC (possibly combined RLC/MAC) header to the MAC SDU.
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