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4.2.3  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 FACH and RACH common signalling 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.  In the TDD implementation the  MAC-sh  transfers data from the DSCH to the MAC-d and from the MAC-d to the USCH under control of the FACH. 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 4.2.3.2 shows the UE side MAC-c entity. The following functionality is covered:

· The C/D MUX box represents the insertion and detection of the field in the MAC header, indicating whether a common or dedicated logical channel is used.

· The c-RNTI field in the MAC header is used to distinguish between UEs.

· In the uplink, the possibility of transport format selection exists.

· ASC selection: MAC indicates the ASC associated with the PDU to the physical layer (this is to ensure that RACH messages associated with a given Access Service Class ( ASC ) are sent on the appropriate  signature(s) and time slot(s)). MAC also applies the appropriate back-off parameter(s) associated with the given ASC.. 

· Multiplexing/scheduling /priority handling is used to transmit the received information on  RACH and CPCH.

· Channel selection is used to select an appropriately sized and available CPCH for transmission. 

· Demultiplexing of received information inside MAC-c  to CTCH is used to support Short Message Service 

· Cell Broadcast ( SMS CB ).
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6.
Functions

6.1. 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 the DSCH and FACH

· Scheduling of broadcast, paging and notification messages

· 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

· Monitoring the links of the assigned resources

· Routing of higher layer signalling

· Maintenance of  a MAC signalling connection between  peer MAC entities

· 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:

· Processing of messages received at common control channels

· Successive Transmission on RACH

· .

Annex A (informative):

Description of random access procedure

[ Note: This annex  has to be reviewed for FDD and TDD operation]

A.1 Assumptions

The following assumptions for RACH transmission are made (for completeness assumptions are made also for other layers than MAC):

UE side:

· PRACH transmissions are triggered by data request from MAC to PHY (PHY-Data-REQ). This implies that any desired backoff in PRACH transmissions is controlled by MAC (or higher layer).

· The physical layer uses the PHY-Status-IND primitive to indicate the following conditions to MAC:

· Maximum preamble transmit power reached, no acknowledgement on AICH  received,

· Negative acknowledgement received on AICH (“Nack”) indicating that the preamble has been acquired, but transmission of the message shall be suspended,

· Positive acknowledgement received on AICH (“Ack”), RACH message has been transmitted,  

· The following PRACH parameters are configured by RRC through C-SAP by means of CPHY-TrCH-Config-REQ primitive:

· initial transmit power, 

· power ramping step size, 

· preamble-to-message transmit  power offset,

· PRACH maximum power

· PRACH spreading code, 

· Association between each Access Service Class (ASC)  and the allowable time slot(s) and signature(s) on which RACHs belonging to this ASC can be transmitted.

· Configuration of AICH parameters by RRC (using CPHY-TrCH-Config primitive)

· AICH spreading code

· timing information for search of acquisition indicator (if needed)

· The following parameters are randomly selected by the physical layer (within constraints defined by ASC parameters):

· PRACH initial access slot,

· PRACH signature

UTRAN side:

· Continuous monitoring of the PRACH is handled by layer 1 procedures. There is only a single primitive needed between PHY and  MAC, indication of data (PHY-Data-IND).
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