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4.2.3.1
MAC-c/sh entity – UE Side

Figure 4.2.3.1.1 shows the UE side MAC-c/sh entity.

The following functionality is covered:

-
TCTF MUX: 
-
this function represents the handling (insertion for uplink channels and detection and deletion for downlink channels) of the TCTF field in the MAC header, and the respective mapping between logical and transport channels. 
The TCTF field indicates the common logical channel type, or if a dedicated logical channel is used;

-
add/read UE Id: 

-
the UE Id is added for CPCH and RACH transmissions

-
the UE Id, when present, identifies data to this UE. 

-
UL: TF selection:

-
in the uplink, the possibility of transport format selection exists. 
In case of CPCH transmission, a TF is selected based on TF availability determined from status information on the CSICH;
-
ASC selection: 
-
For RACH, MAC indicates the ASC associated with the PDU to the physical layer. For CPCH, MAC may indicate the ASC associated with the PDU to the Physical Layer. This is to ensure that RACH and CPCH 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;

-
scheduling /priority handling 
-
this functionality is used to transmit the information received from MAC-d on RACH and CPCH based on logical channel priorities. This function is related to TF selection.

-
TFC selection

-
transport format and transport format combination selection according to the transport format combination set (or transport format combination subset) configured by RRC is performed,
The RLC provides RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels. 

There is one MAC-c/sh entity in each UE.








[image: image3.wmf] 

MAC

-

c/sh

 

MAC 

–

 Control

 

 

to MAC 

–

d

 

 

 

FACH  

 

 

CPCH ( FDD only )

 

FACH

 

CTCH

 

CCCH

 

BCCH

 

SHCCH (TDD only)

 

PCCH

 

 

PCH

 

 

UL: TF selection

 

USCH

 

TDD only

 

DSCH

 

RACH

 

Scheduling/Priority 

Handling (

1

)

 

add/read

 

   UE Id

 

DSCH

 

USCH

 

TDD only

 

TFC 

selection

 

TCTF MUX

 

 

ASC 

selection

 

ASC 

selection

 (2)

 

Note 1: Scheduling /Priority handling is applicable for CPCH.

 

Note 2: 

In case of CPCH, ASC selection may be 

applicable

 for AP preamble.

 


Figure 4.2.3.1.1: UE side MAC architecture / MAC-c/sh details

4.2.3.2
MAC-d entity – UE Side

Figure 4.2.3.2.1 shows the UE side MAC-d entity. 

The following functionality is covered:

-
Dynamic Transport Channel type switching 
-
Dynamic Transport Channel type switching is performed by this entity, based on decision taken by RRC. This is related to a change of radio resources. If requested by RRC, MAC shall switch the mapping of one designated logical channel between common and dedicated transport channels.
-
C/T MUX:
-
The C/T MUX is used when multiplexing of several dedicated logical channels onto one transport channel is used. An unambiguous identification of the logical channel is included.

-
Ciphering:

-
Ciphering for transparent mode data to be ciphered is performed in MAC-d. Details about ciphering can be found in [10].

-
Deciphering:

-
Deciphering for ciphered transparent mode data is performed in MAC-d. Details about ciphering can be found in [10].

-
UL TFC selection:

-
Transport format and transport format combination selection according to the transport format combination set (or transport format combination subset) configured by RRC is performed. 
The MAC-d entity is responsible for mapping dedicated logical channels for the uplink either onto dedicated transport channels or to transfer data to MAC-c/sh to be transmitted via common channels.
One dedicated logical channel can be mapped simultaneously onto DCH and DSCH;

The MAC-d entity has a connection to the MAC-c/sh entity. This connection is used to transfer data to the MAC-c/sh to transmit data on transport channels that are handled by MAC-c/sh (uplink) or to receive data from transport channels that are handled by MAC-c/sh (downlink).

There is one MAC-d entity in the UE.
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Figure 4.2.3.2.1: UE side MAC architecture / MAC-d details

4.2.4.1
MAC-c/sh entity – UTRAN Side

Figure 4.2.4.1.1 shows the UTRAN side MAC-c/sh entity. The following functionality is covered:

-
the Scheduling – Priority Handling;

-
this function manages FACH and DSCH resources between the UE's and between data flows according to their priority.

-
TCTF MUX 
-
this function represents the handling (insertion for downlink channels and detection and deletion for uplink channels) of the TCTF field in the MAC header, and the respective mapping between logical and transport channels. 
The TCTF field indicates the common logical channel type, or if a dedicated logical channel is used;

-
UE Id Mux; 
-
for dedicated type logical channels, the UE Id field in the MAC header is used to distinguish between UEs;

-
TFC selection:
-
in the downlink, transport format combination selection is done for FACH and PCH and DSCHs;

-
demultiplex;

-
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;

-
this functionis used to indicate the code used on the DSCH;

Flow control is provided to MAC-d.

The RLC provides RLC-PDUs to the MAC, which fit into the available transport blocks on the transport channels.
There is one MAC-c/sh entity in the UTRAN for each cell;
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Figure 4.2.4.1.1: UTRAN side MAC architecture / MAC-c/sh details
4.2.4.2
MAC-d entity – UTRAN Side

Figure 4.2.4.2.1 shows the UTRAN side MAC-d entity. 
The following functionality is covered:

-
Dynamic Transport Channel type switching:
-
Dynamic Transport Channel type switching is performed by this entity, based on decision taken by RRC. This is related to a change of radio resources. If requested by RRC, MAC shall switch the mapping of one designated logical channel between common and dedicated transport channels.

-
C/T MUX box;

-
the function includes the C/T field when multiplexing of several dedicated logical channels onto one transport channel is used. 
-
Priority setting;

-
This function is responsible for priority setting on data received from DCCH / DTCH;

-
Ciphering; 

-
Ciphering for transparent mode data to be ciphered is performed in MAC-d. Details about ciphering can be found in [10].
-
Deciphering;
-
Deciphering for ciphered transparent mode data is performed in MAC-d. Details about ciphering can be found in [10].

-
DL Scheduling/Priority handling;
-
in the downlink, scheduling and priority handling of transport channels is performed within the allowed transport format combinations of the TFCS assigned by the RRC.

-
Flow Control;
-
a flow control function exists toward MAC-c/sh to limit buffering between MAC-d and MAC-c/sh entities. This function is intended to limit layer 2 signalling latency and reduce discarded and retransmitted data as a result of FACH or DSCH congestion. For the Iur interface this is specified in [11].

A MAC-d entity using common channels is connected to a MAC-c/sh entity that handles the scheduling of the common channels to which the UE is assigned and DL (FACH) priority identification to MAC-c/sh;

A MAC-d entity using downlink shared channel is connected to a MAC-c/sh entity that handles the shared channels to which the UE is assigned and indicates the level of priority of each PDU to MAC-c/sh;

A MAC-d entity is responsible for mapping dedicated logical channels onto the available dedicated transport channels or routing the data received on a DCCH or DTCH to MAC-c/sh. 
One dedicated logical channel can be mapped simultaneously on DCH and DSCH. Different scheduling mechanisms apply for DCH and DSCH.

There is one MAC-d entity in the UTRAN for each UE which has one or more dedicated logical channels to or from the UTRAN.
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Figure 4.2.4.2.1: UTRAN side MAC architecture / MAC-d details

4.3.3
Mapping between logical channels and transport channels
4.3.3.1
Mapping in Uplink
In Uplink, the following connections between logical channels and transport channels exist:
-
CCCH can be mapped to RACH;

-
DCCH and DTCH can be mapped to RACH, CPCH or DCH (in both FDD and TDD modes) and to USCH (in TDD only);
-
SHCCH can be mapped to RACH or to USCH (in TDD mode only).
4.3.3.2
Mapping in Downlink
In Downlink, the following connections between logical channels and transport channels exist:
-
BCCH can be mapped to BCH and to FACH;

-
PCCH can be mapped to PCH;

-
CCCH can be mapped to FACH;

-
DCCH and DTCH can be mapped to FACH, DSCH or DCH;
-
CTCH can be mapped to FACH;

-
SHCCH can be mapped to FACH or DSCH (in TDD mode only).







6.2
Relation between MAC Functions and Transport Channels 

6.2.1
Relation between MAC Functions and Transport Channels in UTRAN


	
	
	
	
	
	

	
	
	
	

	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


Table 6.2.1.1: UTRAN MAC functions corresponding to the transport channel

	Associated
MAC
Functions
	Logical
Ch
	Trans-
port
Ch
	TF
Sele-ction
	Priority handling between users
	Priority handling 

(one user)
	Sched-
uling
	Identifi-
cation of UEs 
	Mux/
Demux on common transport CH
	Mux/

Demux on dedicated transport CH

	Uplink

(Rx)
	CCCH
	RACH
	
	
	
	
	
	X
	

	
	DCCH
	RACH
	
	
	
	
	X
	X
	

	
	DCCH
	CPCH
	
	
	
	
	X
	X
	

	
	DCCH
	DCH
	
	
	
	
	
	
	X

	
	DTCH
	RACH
	
	
	
	
	X
	X
	

	
	DTCH
	CPCH
	
	
	
	
	X
	X
	

	
	DTCH
	DCH
	
	
	
	
	
	
	X

	
	SHCCH
	RACH
	
	
	
	
	X
	X
	

	
	SHCCH
	USCH
	
	
	
	
	
	X
	

	
	DTCH
	USCH
	X
	
	
	
	
	X
	

	
	DCCH
	USCH
	X
	
	
	
	
	X
	

	Downlink

(Tx)
	BCCH
	BCH
	
	
	
	X
	
	
	

	
	BCCH
	FACH
	X
	
	
	X
	
	X
	

	
	PCCH
	PCH
	X
	
	
	X
	
	
	

	
	CCCH
	FACH
	X
	X
	
	X
	
	X
	

	
	CTCH
	FACH
	X
	
	
	X
	
	X
	

	
	DCCH
	FACH
	X
	X
	
	X
	X
	X
	

	
	DCCH
	DSCH
	X
	X
	
	
	
	X
	

	
	DCCH
	DCH
	X
	
	X
	
	
	
	X

	
	DTCH
	FACH
	X
	X
	
	X
	X
	X
	

	
	DTCH
	DSCH
	X
	X
	
	
	
	X
	

	
	DTCH
	DCH
	X
	
	X
	
	
	
	X

	
	SHCCH
	FACH
	X
	X
	
	X
	
	X
	

	
	SHCCH
	DSCH
	X
	X
	
	
	
	X
	


6.2.2
Relation of MAC Functions and Transport Channels in UE


	


	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Table 6.2.2.1: UE MAC functions corresponding to the transport channel

	Func-

tions


	Logical Ch
	Transport Ch
	TF Selection
	Priority handling data of one user
	Identifica-
tion 
	Mux/Demux on common transport channels
	Mux/Demux on dedicated transport channels

	Uplink

(Tx)
	CCCH
	RACH
	
	
	
	X
	

	
	DCCH
	RACH
	X
	X
	X
	X
	

	
	DCCH
	CPCH
	X
	X
	X
	X
	

	
	DCCH
	DCH
	X
	X
	
	
	X

	
	DTCH
	RACH
	X
	X
	X
	X
	

	
	DTCH
	CPCH
	X
	X
	X
	X
	

	
	DTCH
	DCH
	X
	X
	
	
	X

	
	SHCCH
	RACH
	
	
	
	X
	

	
	SHCCH
	USCH
	X
	X
	
	X
	

	
	DCCH
	USCH
	X
	X
	
	X
	

	
	DTCH
	USCH
	X
	X
	
	X
	

	Downlink

(Rx)
	BCCH
	BCH
	
	
	
	
	

	
	BCCH
	FACH
	
	
	
	X
	

	
	PCCH
	PCH
	
	
	
	
	

	
	CCCH
	FACH
	
	
	
	X
	

	
	CTCH
	FACH
	
	
	
	X
	

	
	DCCH
	FACH
	
	
	X
	X
	

	
	DCCH
	DSCH
	
	
	
	X
	

	
	DCCH
	DCH
	
	
	
	
	X

	
	DTCH
	FACH
	
	
	X
	X
	

	
	DTCH
	DSCH
	
	
	
	X
	

	
	DTCH
	DCH
	
	
	
	
	X

	
	SHCCH
	FACH
	
	
	
	X
	

	
	SHCCH
	DSCH
	
	
	
	X
	


11.4
Transport format combination selection in UE

RRC can control the scheduling of uplink data by giving a priority value between 1 and 8 for each logical channel where 1 is the highest priority and 8 the lowest. The selection of TFC in the UE shall be done according to the priorities between logical channels indicated by RRC. Logical channels have absolute priority i.e.the UE shall maximize the transmission of high priority data. 

The scheme is performed each time a TFC selection is performed, i.e., each time the shortest configured TTI begins.

Consider the priorities N1..N2 (N2>N1) where data is available for transmission at the time the TFC selection is performed. Let S1 and S2 be sets of TFCs. 

1.
Let S2 be the set of all TFCs in the TFCS that can be supported at the current UE maximum transmitter power. 

2.
Priority N = N1.

3.
S1 = S2.

4.
If S1 contains one single TFC, select this TFC and end the procedure.

5.
Let S2 be the set of all TFCs in S1 that allow the highest amount of available priority N data bits to be transmitted. 

6.
N = N + 1.

7.
If N > N2, select anyone of the TFCs in S2 and end the procedure.

8.
Go back to step 3. 

The above rules for TFC selection in the UE shall apply to DCH,  and the same rules shall apply for TF selection on RACH and CPCH.

When the inner loop for power control can no longer be maintained for coverage reasons, the UE shall adapt to the TFC corresponding to the next lower bit rate, i.e. the TFC with the present total bit rate shall not be used and is said to be temporarily blocked. If the bit rate of a logical channel carrying data from a codec supporting variable-rate operation is impacted, the codec data rate shall be adapted accordingly.


The UE shall continuously estimate whether the maximum transmitter power is sufficient to support the temporarily blocked TFC. When the maximum transmitter power is sufficient, the temporarily blocked TFC shall again be considered in the TFC selection. 

The maximum UE power is defined in [7].




�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the lastest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�PAGE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. Work item acronyms are listed in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�PAGE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.





3GPP


_1041348052.doc










FACH











UL: TF selection















MAC – Control











ASC selection (2)























CCCH















CPCH ( FDD only )







DSCH







Scheduling/Priority Handling (1)







MAC-c/sh







DSCH







BCCH







USCH



TDD only































add/read



   UE Id







PCH







TCTF MUX











FACH  







to MAC –d























RACH







SHCCH (TDD only)







PCCH







USCH



TDD only







TFC selection















ASC selection











CTCH












_1043590634.doc
[image: image1.wmf] 


PCH


 


[image: image2.wmf] 


FACH  


 




Note 1: Scheduling /Priority handling is applicable for CPCH.



Note 2: In case of CPCH, ASC selection may be applicable for AP preamble.











FACH











UL: TF selection















MAC – Control











ASC selection (2)























CCCH















CPCH ( FDD only )







DSCH







Scheduling/Priority Handling (1)







MAC-c/sh







DSCH







BCCH







USCH



TDD only































add/read



   UE Id







�







TCTF MUX











�







to MAC –d























RACH







SHCCH (TDD only)







PCCH







USCH



TDD only







TFC selection















ASC selection











CTCH












_1043590730.doc
[image: image1.wmf] 


DCCH


 


DTCH


 


DTCH


 


DCH


 


DCH


 


 


MAC


-


d


 


to MAC


-


c/sh


 


Ciphering 


 


MAC Control


 


UL: TFC selection


 


C/T MUX


 


C/T


 


 MUX


 


Deciphering 


 


Channel switching


 


[image: image2.wmf] 


DCCH


 


DTCH


 


DTCH


 


DCH


 


DCH


 


 


MAC


-


d


 


to MAC


-


c/sh


 


Ciphering 


 


MAC Control


 


UL: TFC selection


 


C/T MUX


 


C/T


 


 MUX


 


Deciphering 


 


Channel switching


 




Note 1: For DCH and DSCH different scheduling mechanism apply



Note 2: Ciphering is performed in MAC-d only for transparent RLC mode



















UL: TFC selection







































Ciphering 















 MAC-d











C/T MUX







DCH�EMBED Word.Picture.8���



Figure 4.2.3.2.1: UE side MAC architecture / MAC-d details
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RNTI	Radio Network Temporary Identity



UE	User Equipment



UL	Uplink



Note 2 : 	The TFC selection place  is under discussion 



Note 3 :	Ciphering is performed in MAC-d only for transparent RLC mode
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Note1 : 	For DCH and DSCH different scheduling mechanism apply
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Scheduling /Priority handling is applicable for CPCH, details are ffs.



In case of CPCH, ASC selection may be applicable for AP preamble. 
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