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4.2.1 MAC Entities

The diagrams that describe the MAC architecture are constructed from MAC entities. The entities are assigned the following names. The functions completed by the entities are different in the UE from those completed in the UTRAN:

· MAC-b, which identifies the MAC entity that handles the broadcast channel (BCH). There is one MAC-b entity in each UE and one MAC-b in the UTRAN for each cell.

Note: The separation in two different BCCH is ffs, the control SAP may be split accordingly

· MAC-c, which identifies the MAC entity that handles the paging channel (PCH), the forward access  channel (FACH), the random access channel (RACH) and the Common Packet Channel (UL CPCH) for FDD. There is one MAC-c entity in each UE and one in the UTRAN for each cell.

· MAC-d, denotes the MAC entity that is responsible for handling of dedicated logical channels and dedicated transport channels (DCH) allocated to a UE. There is one MAC-d entity in the UE and one MAC-d entity in the UTRAN for each UE. Note: When a UE is allocated resources for exclusive use by the bearers that it supports the MAC-d entities dynamically share the resources between the bearers and are responsible for selecting the TFI/ TFCI that is to be used in each transmission time interval.

· MAC-sh, denotes the MAC entity that handles downlink shared channels (DSCH) for both FDD and TDD and uplink shared channels (USCH) for TDD . There is one MAC-sh entity in each UE that is using one or more DSCHs and one or moreUSCHs for TDD operation and one MAC-sh entity in the UTRAN for each cell that contains one or more DSCHs and one or more USCHs for TDD operation. 

· MAC-sy, identifies the MAC entity used in TDD operation to handle the information received on the synchronisation channel SCH

According to the RRC functions the RRC is generally in control of the internal configuration of the MAC.

4.2.2 Traffic Related Architecture - UE Side

Figure 4.2.3.1 illustrates the connectivity of MAC entities. The figure shows a MAC-d servicing the needs of several DTCH mapping them to a number of DCH. A MAC-sh controls access to a common transport channel. It is noted that because the MAC-sh provides additional capacity then it communicates only with the MAC-d rather than the DTCH directly. The MAC-c, which interfaces with the PCH, FACH and RACH common transport channels, is connected with the MAC-d for transfer of data and RNTI. The MAC Control SAP is used to transfer Control information to each MAC entity.  The  MAC-sh  transfers data from the DSCHs to the MAC-d and from the MAC-d to the USCHs (TDD only) under control of the RRC. In the FDD implementation, the MAC-c may transfer data from the MAC-d to the CPCH.
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Figure 4.2.3.1 UE side MAC architecture

Figure 4.2.3.4 shows the UE side MAC-sh entity. The following functionality is covered:

· RNTI is used on the DSCH Control Channel to identify the UE. Additionally, some timing / physical information is needed to tell the UE when to listen to DSCH.

· Multiplexing is used to transmit the received information on DSCH and DSCH Control Channels to the Mac-d, for TDD the multiplexing is used to transfer data from MAC-d to USCHs.

· Transport format combination selection (out of the RRC assigned transport format combination set) is performed to prioritise transport channels.

The RLC has to provide RLC-PDU’s to the MAC which fits into the available transport blocks on the transport channels respectively.


[image: image4.wmf]Data flow

External Control information

 NOTE(1):  The DSCH Control Channel may be represented by

                   the FACH, details are for further study

NOTE(2):  The multiplexing function has to be reviewed, also

                  the connection to read  RNTI / physical info box

DL

Downlink

TF

Transport Format

TFC

Transport Format Combination

RNTI

Radio Network Temporary Identity

UE

User Equipment

UL

Uplink

MAC-

sh

DSCH

DSCH Control Channel

read RNTI

/physical

info

MAC -d

MAC - Control

USCH

TDD only

USCH

TDD only

DSCH

Multiplexing

TFC

selection




Figure 4.2.3.4. UE side MAC architecture / MAC-sh details

4.2.3 Traffic Related Architecture - UTRAN Side

Figure 4.2.4.1 illustrates the connectivity between the MAC entities from the UTRAN side. It is similar to the UE case with the exception that there will be one MAC-d for each UE and each UE (MAC-d) that is associated with a particular cell may be associated with that cells MAC-sh. MAC-c receives the CPCH transport blocks. MAC-c and Mac-sh are located in the controlling RNC while MAC-d is located in the serving RNC. The MAC Control SAP is used to transfer Control information to each MAC entity belongs to one UE. 
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Figure 4.2.4.1: UTRAN side MAC architecture

Figure 4.2.4.4 shows the UTRAN side MAC-sh entity. The following functionality is covered:

· A specific UE ID is needed  when using the DSCH Control Channel to identify the UE on the DSCH. This specific UE ID may be optimised for DSCH and will be allocated when a RAB is mapped onto a DSCH. Additionally, some timing information is needed to tell the UE when to listen to DSCH.

· The scheduling /priority handling box in MAC-sh shares the DSCH resources between the UEs and between data flows according to their priority.

· For TDD operation the demultiplex function is used to separate USCH data from different UEs, i.e. to be transferred to different MAC-d entities.

· DL code allocation  is used to indicate the code used on the DSCHs  and selects the appropriate Transport format combination on the DSCHs.

· Flow control is provided to MAC-d.

The RLC has to provide RLC-PDU’s to the MAC which fits into the available transport blocks on the transport channels respectively.
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Figure 4.2.4.4 UTRAN side MAC architecture / MAC-sh details
5 Functions

5.2 Description of the MAC functions

The functions of MAC include:

· Mapping between logical channels and transport channels.

· Selection of appropriate Transport Format for each Transport Channel depending on instantaneous source rate

· Priority handling between data flows of one UE

· Priority handling between UEs by means of dynamic scheduling

· Priority handling between data flows of several users on the DSCH and FACH

· Identification of UEs on common transport channels

· Multiplexing/demultiplexing of higher layer PDUs into/from transport blocks delivered to/from the physical layer on common transport channels

· Multiplexing/demultiplexing of higher layer PDUs into/from transport block sets delivered to/from the physical layer on dedicated transport channels 

· Traffic volume monitoring

· 
· 
· 
· Dynamic Transport Channel type switching

· Ciphering  for transparent RLC  

· Access Service Class selection for RACH transmission 

The following potential functions is regarded as further study items:

· 
· Successive Transmission on RACH

5.3 Relation between MAC Functions / Transport Channels and UE 

5.3.1 Relation between MAC Functions and Transport Channels

Associated MAC Functions
Logical Ch
Transport Ch
TF Selection
Priority handling between users
Priority handling 

(one user)
Scheduling
Identification of UEs 
Mux/Demux on common transport CH
Mux/

Demux on dedicated transport CH
Dynamic transport CH switching
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X
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X
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X
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X
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X
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X
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DCCH
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X(note2)
X



X

X


DTCH
DCH
X

X
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Table 1 UTRAN MAC functions corresponding to the transport channel (note3)

(Note1) On FACH channel, the transport format set is limited.

(Note2) Whether DSCH has the transport format set is under discussion.

(Note3) The functions not included in the table are listed below.

· Mapping between logical channels and transport channels.

· Traffic volume monitoring

· Constrained execution of open loop power control algorithms

Note ( this table has to be reviewed )

5.3.2 Relation of UE MAC functions corresponding to the Transport Channel MAC Functions and Transport Channels

Functions


Logical Ch
Transport Ch
TF Selection
Priority handling data of one user
Identification 
Mux/Demux on common transport channels
Mux/Demux on dedicated transport channels
Dynamic transport channel type switching

Uplink

(Tx)
CCCH
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Table 2 UE MAC functions corresponding to the transport channel

(Note1) The RACH channel has the limited transport format set. 

Note: This table has to be reviewed
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