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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document specifies the E-UTRA MAC protocol.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 [1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
C-RNTI
Cell RNTI

E-UTRA
Evolved UMTS Terrestrial Radio Access

E-UTRAN
Evolved UMTS Terrestrial Radio Access Network
MAC
Medium Access Control

RNTI
Radio Network Temporary Identifier

Editor’s note:
Do we have an agreed name for the L1/L2 control channel for signalling of scheduling decisions? Would SCCH be agreeable?
Editor’s note:
Check list of abbreviations for duplicates with TR 21.905.
4
General
4.1
Introduction
The objective is to describe the MAC architecture and the MAC entity from a functional point of view.
4.2
MAC architecture

The description in this sub clause is a model and does not specify or restrict implementations.
According to the RRC functions the RRC is generally in control of the internal configuration of the MAC.
4.2.1
MAC Entities

E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:

-
Broadcast Channel (BCH) 

-
Downlink Shared Channel (DL-SCH) 

-
Paging Channel (PCH)

-
Multicast Channel (MCH)
-
Uplink Shared Channel (UL-SCH) 

-
Random Access Channel(s) (RACH)

The exact functions completed by the MAC entities are different in the UE from those completed in the E-UTRAN.
Editor’s note:
Are BCH, PCH and MCH handled by the same MAC entities as UL/DL-SCH?
4.3
Services

4.3.1
Services provided to upper layers

This clause describes the different services provided by MAC sub layer to upper layers.
-
Data transfer

-
Radio resource allocation

4.3.2
Services expected from physical layer

The physical layer provides the following services to MAC:
· data transfer services;

· signalling of HARQ feedback;
· signalling of Scheduling Request;
· measurements and indication (e.g. Channel Quality Indication (CQI)).

The access to the data transfer services is through the use of transport channels. The characteristics of a transport channel are defined by its transport format (or format set), specifying the physical layer processing to be applied to the transport channel in question, such as channel coding and interleaving, and any service-specific rate matching as needed.
4.4
Functions

[Differentiate UL from DL functions; UE side; Indicate which channels are used by which functions?]
The following functions are supported by MAC sub layer:

-
Mapping between logical channels and transport channels;
-
Multiplexing/demultiplexing of MAC SDUs from one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;

-
Scheduling information reporting
-
Error correction through HARQ;

-
Priority handling between logical channels of one UE;

-
Priority handling between UEs by means of dynamic scheduling;



-
Logical Channel prioritisation;
-
Padding.

Note: 
How the multiplexing relates to the QoS of the multiplexed logical channels is FFS.
4.5
Channel structure

The MAC sub layer operates on the channels defined below; transport channels are SAPs between MAC and Layer 1, logical channels are SAPs between MAC and RLC.

4.5.1
Transport Channels

The transport channels used by MAC are described in Table 4.5.1 below.

Table 4.5.1: Transport channels used by MAC
	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Transport channel name
	Acronym
	Downlink
	Uplink

	Broadcast Channel
	BCH
	X
	

	Downlink Shared Channel
	DL-SCH
	X
	

	Paging Channel
	PCH
	X
	

	Multicast Channel
	MCH
	X
	

	Uplink Shared Channel
	UL-SCH
	
	X

	Random Access Channel
	RACH
	
	X


4.5.2
Logical Channels

The MAC layer provides data transfer services on logical channels. A set of logical channel types is defined for different kinds of data transfer services as offered by MAC.

Each logical channel type is defined by what type of information is transferred.

MAC provides the control and transport channels listed in Table 4.5.2 below.
Table 4.5.2: Logical channels provided by MAC.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	Logical channel name
	Acronym
	Control channel
	Traffic channel
	Associated RNTI

	Broadcast Control Channel
	BCCH
	X
	
	BCCH-RNTI  (name FFS)

	Paging Control Channel
	PCCH
	X
	
	PI-RNTI (name FFS)

	Common Control Channel
	CCCH
	X
	
	CCCH-RNTI (name FFS)

	Multicast Control Channel
	MCCH
	X
	
	MCCH-RNTI (name FFS)

	Dedicated Control Channel
	DCCH
	X
	
	C-RNTI

	Dedicated Traffic Channel
	DTCH
	
	X
	C-RNTI

	Multicast Traffic Channel
	MTCH
	
	X
	MTCH-RNTI (name FFS)


4.5.3
Mapping of Transport Channels to Logical Channels

The mapping of logical channels on transport channels depends on the multiplexing that is configured by RRC.

4.5.3.1 Uplink Mapping

The MAC entity is responsible for mapping logical channels for the uplink onto uplink transport channels. The uplink logical channels can be mapped as described in Figure 4.5.3.1 and Table 4.5.3.1.
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Figure 4.5.3.1.x 

Table 4.5.3.1: Uplink channel mapping.

	
Transport channel
Logical channel
	UL-SCH
	RACH

	CCCH
	X
	

	DCCH
	X
	

	DTCH
	X
	


4.5.3.2
Downlink mapping

The MAC entity is responsible for mapping the downlink transport channels to downlink logical channels. The downlink logical channels can be mapped as described in Figure 4.5.3.1 and Table 4.5.3.1.
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Figure 4.5.3.2
Table 4.5.3.2: Downlink channel mapping.

	
Transport channel
Logical channel
	BCH
	PCH
	MCH
	DL-SCH

	BCCH
	X
	
	
	X

	PCCH
	
	X
	
	

	CCCH (FFS if DL CCCH exists)
	
	
	
	X

	MCCH
	
	
	X
	FFS

	DCCH
	
	
	
	X

	DTCH
	
	
	
	X

	MTCH
	
	
	X
	X


5
MAC procedures

5.1
RACH procedure

Editor’s note: The MAC sublayer is in charge of the Random Access (RA) procedure.

5.1.1
Random Access preamble selection










Editor’s note:
In this section, the Random Access preamble used by MAC is determined. Both contention based and non-contention based procedures are covered in this section.

5.1.2
Random Access preamble transmission
Editor’s note:
This section describe the transmission of the random access preamble (power setting, generation of sequence by 36.211)
5.1.3
Random Access response reception





Editor’s note:
This section describes the reception of the random access response, the contents of the response and the resulting actions.
5.2
Maintenance of Time Alignment









Editor’s note:
This section describes how MAC maintains the time alignment for both UL and DL.
5.3
DL-SCH data transfer


Editor’s note:
This section describes the reception of data in the UE.
5.3.1
DL Assignment reception


Editor’s note:
This section describes the different assignment methods.
5.3.2
HARQ operation


Editor’s note:
This section describes the HARQ operation including aspects related to DRX.
5.3.2.1
HARQ Entity




























































Editor’s note: This subclause describes the overall structure (including number of HARQ processes) and function of the HARQ entities.
5.3.2.2
HARQ process






















Editor’s note:
This section describes the general HARQ procedure including aspects related to DRX.
5.3.3
Disassembly and demultiplexing

Editor’s note:
This section describes the disassembly and demultiplexing of MAC PDUs into MAC SDUs
5.4
UL-SCH data transfer
Editor’s note:
This subclause describes normal operation of UL data transfers over UL-SCH including considerations for DRX.
5.4.1
UL Grant reception

Editor’s note:
This subclause describes the procedure for handling reception of UL scheduling grants.
5.4.2
HARQ Operation

Editor’s note: This subclause describes the operation of uplink HARQ including aspects related to DRX.
5.4.2.1
HARQ entity

Editor’s note: This subclause describes the overall structure (including number of HARQ processes) and function of the HARQ entities.
5.4.2.2
HARQ process

Editor’s note.
This subclause describes the operation of the HARQ processes including DRX aspects.
5.4.3
Multiplexing and Assembly
Editor’s note:
this subclause describes the procedure for creation of MAC SDUs including multiplexing of MAC SDUs and creating the MAC header.
5.4.3.1
Logical channel prioritization
Editor’s note: This subclause describes how MAC SDUs are prioritised and selected from different logical channels.
Editor’s note:
The interaction with the DRX control function is automatically done by checking if an UL grant was received. 

· 
· 

Editor’s note:
Whether the computation and averaging of PBR/MBR is specified if FFS.
5.4.3.2
Multiplexing of MAC SDUs

Editor’s note:
This subclause describes the construction of MAC PDUs from MAC SDUs as prioritised and selected by the Logical channel prioritisation entity.
5.4.4
Scheduling Request 




Editor’s note:
This subclause describes the handling and reporting of scheduling information and the procedure for sending scheduling request.
5.5
MAC reconfiguration
Editor’s note:
This subclause describes the procedure for handling reconfiguration of MAC parameters during normal operation.
5.6
MAC Reset [FFS]
Editor’s note:
This subclause describes the procedure for resetting MAC [FFS]; e.g. at handover.
5.X
Handling of unknown, unforeseen and erroneous protocol data
Editor’s note:
This subclause describes how MAC treats and acts on unexpected data.

Editor’s note:
The subclause on “Handling of unknown, unforeseen and erroneous protocol data” should be the last subsection of Section “MAC procedures”

6
Protocol Data units, formats and parameters

Editor’s note: This subclause describes the structure and format of MAC PDUs.






7
Variables and constants

Editor’s note:
This subclause defines the variables and constants used by MAC.
Annex <X> (informative):
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