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4.2.3.1
MAC-c/sh/m entity – UE Side

Figure 4.2.3.1.1 shows the UE side MAC-c/sh/m 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.
-
read MBMS Id:

-
the MBMS Id is read in case of MTCH reception;

-
the MBMS Id identifies received data to an MBMS service.
-
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. When sending an RRC CONNECTION REQUEST message, RRC will determine the ASC; in all other cases MAC selects the 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/m entity in each UE.
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Figure 4.2.3.1.1: UE side MAC architecture / MAC-c/sh/m details

4.2.3.1b
MAC-m entity – UE Side

Figure 4.2.3.1b.1 shows the UE side MAC-m entity.
The following functionality is covered:

-
TCTF DEMUX:

-
this function represents the handling (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;

-
read MBMS Id

-
the MBMS Id is read in case of MTCH reception;

-
the MBMS Id identifies received data to an MBMS service.

The MAC Control SAP is used to transfer control information to MAC-m.
If MTCH channels are selectively combined, the MAC-m entity exists in the UE. Otherwise, the MAC-m entity does not exist.

In case of selective combining of MTCH channels from multiple cells, there are one MAC-c/sh/m for the current cell and one MAC-m entity for each neighboring cell in the UE.
<Cut until the next modified section>
9.2
Formats and parameters

NOTE:
MAC header field encodings as specified in this clause with designation "Reserved" are forbidden to be used by a sender in this version of the protocol.

9.2.1
MAC PDU: Parameters of the MAC PDU header (not HS-DSCH or E-DCH) and MAC-d PDU header (HS-DSCH and E-DCH)


The following fields are defined for the MAC header for transport channels other than HS-DSCH and for the MAC-d PDU header for HS-DSCH:

-
Target Channel Type Field
The TCTF field is a flag that provides identification of the logical channel class on FACH and RACH transport channels, i.e. whether it carries BCCH, CCCH, CTCH, SHCCH, MCCH, MTCH, MSCH or dedicated logical channel information. The size and coding of TCTF for FDD and TDD are shown in tables 9.2.1.1, 9.2.1.2, 9.2.1.3, 9.2.1.4 and 9.2.1.5. Note that the size of the TCTF field of FACH for FDD is 2,4 or 8 bits and for TDD is either 3 or 5 bits depending on the value of the 3 most significant bits. The TCTF of the RACH for TDD is either 2 or 4 bits depending on the value of the 2 most significant bits.
Table 9.2.1.1: Coding of the Target Channel Type Field on FACH for TDD

	TCTF 
	Designation

	000
	BCCH

	001
	CCCH

	010
	CTCH

	01100
	DCCH or DTCH

over FACH

	01101
	MCCH

	01110
	MTCH

	01111
	MSCH

	100
	SHCCH

	101-111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.2: Coding of the Target Channel Type Field on FACH for FDD

	TCTF 
	Designation

	00
	BCCH

	01000000
	CCCH

	01000001-01001111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	01010000
	MCCH

	01010001-01011110
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	01011111
	MSCH

	0110
	MTCH

	0111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	10000000
	CTCH

	10000001-

10111111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	DCCH or DTCH

over FACH


Table 9.2.1.3: Coding of the Target Channel Type Field on USCH or DSCH (TDD only)

	TCTF 
	Designation

	0
	SHCCH

	1
	DCCH or DTCH over USCH or DSCH


Table 9.2.1.4: Coding of the Target Channel Type Field on RACH for FDD

	TCTF 
	Designation

	00
	CCCH

	01
	DCCH or DTCH

over RACH

	10-11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 9.2.1.5: Coding of the Target Channel Type Field on RACH for TDD

	TCTF 
	Designation

	00
	CCCH

	0100
	DCCH or DTCH

Over RACH

	0101-

0111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	10
	SHCCH

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


-
C/T field
The C/T field provides identification of the logical channel instance when multiple logical channels are carried on the same transport channel (other than HS-DSCH) or same MAC-d flow (HS-DSCH). The C/T field is used also to provide identification of the logical channel type on dedicated transport channels and on FACH and RACH when used for user data transmission. The size of the C/T field is fixed to 4 bits for both common transport channels and dedicated transport channels. Table 9.2.1.5a shows the 4-bit C/T field.

Table 9.2.1.5a: Structure of the C/T field

	C/T field
	Designation

	0000
	Logical channel 1

	0001
	Logical channel 2

	...
	... 

	1110
	Logical channel 15

	1111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


-
UE-Id
The UE-Id field provides an identifier of the UE on common transport channels. The following types of UE-Id used on MAC are defined:

-
UTRAN Radio Network Temporary Identity (U-RNTI) may be used in the MAC header of DCCH using RLC UM (SRB1), when mapped onto common transport channels in downlink direction; the U-RNTI is never used in uplink direction;

-
Cell Radio Network Temporary Identity (C-RNTI) is used on DTCH and DCCH in uplink, and may be used on DCCH in downlink and is used on DTCH in downlink when mapped onto common transport channels, except when mapped onto DSCH transport channel;
-
In FDD, DSCH Radio Network Temporary Identity (DSCH-RNTI) is used on DTCH and DCCH in downlink when mapped onto DSCH transport channel;-
the UE id to be used by MAC is configured through the MAC control SAP. The lengths of the UE-id field of the MAC header are given in table 9.2.1.6.

Table 9.2.1.6: Lengths of UE Id field

	UE Id type 
	Length of UE Id field

	U-RNTI
	32 bits

	C-RNTI
	16 bits

	DSCH-RNTI
	16 bits


-
UE-Id Type
The UE-Id Type field is needed to ensure correct decoding of the UE-Id field in MAC Headers.
Table 9.2.1.7: UE-Id Type field definition

	UE-Id Type field 2 bits
	UE-Id Type

	00
	U-RNTI

	01
	C-RNTI or DSCH-RNTI

	10
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


· MBMS-Id
The MBMS-Id field provides an identifier of MTCH for an MBMS service carried on FACH. The MBMS-Id is used in the MAC header of MTCH mapped onto FACH in downlink direction; the MBMS-Id is never used in uplink direction. The MBMS Id to be used by MAC is configured through the MAC control SAP. The length of the MBMS-Id field is 4 bits. Table 9.2.1.7a shows the 4-bit MBMS-Id field.
Table 9.2.1.8: Structure of the MBMS-Id field

	MBMS-Id field
	Designation

	0000
	MBMS service 1

	0001
	MBMS service 2

	...
	... 

	1110
	MBMS service 15

	1111
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


9.2.1.1
MAC header for DTCH and DCCH (not mapped on HS-DSCH or E-DCH)

a)
DTCH or DCCH mapped to DCH, no multiplexing of dedicated channels on MAC:

-
no MAC header is required.

b)
DTCH or DCCH mapped to DCH, with multiplexing of dedicated channels on MAC:

-
C/T field is included in MAC header.

c)
DTCH or DCCH mapped to RACH/FACH:

-
TCTF field, C/T field, UE-Id type field and UE-Id are included in the MAC header. For FACH, the UE-Id type field used is the C-RNTI or U-RNTI. For RACH, the UE-Id type field used is the C-RNTI.

d)
DTCH or DCCH mapped to DSCH or USCH:

-
the TCTF field is included in the MAC header for TDD only. The UE-Id type and UE-Id are included in the MAC header for FDD only. The UE-Id type field used is the DSCH-RNTI. The C/T field is included if multiplexing on MAC is applied.

e)
DTCH or DCCH mapped to DSCH or USCH where DTCH or DCCH are the only logical channels:

-
the UE-Id type and UE-Id are included in the MAC header for FDD only. The UE-Id type field used is the DSCH-RNTI. The C/T field is included in the MAC header if multiplexing on MAC is applied.

f)
DTCH or DCCH mapped to CPCH:

-
UE-Id type field and UE-Id are included in the MAC header. The C/T field is included in the MAC header if multiplexing on MAC is applied. The UE-Id type field used is the C-RNTI.
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Figure 9.2.1.1.1: MAC PDU formats for DTCH and DCCH

9.2.1.1a
MAC-d Header for DTCH and DCCH (mapped on HS-DSCH)

The MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH is as shown in figure 9.2.1.1a.1.

-
C/T field is included in the MAC-d PDU header if multiplexing on MAC is applied.
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Figure 9.2.1.1a.1 MAC-d PDU format for DTCH and DCCH mapped on HS-DSCH

9.2.1.1b
MAC-d Header for DTCH and DCCH (mapped on E-DCH)

For DTCH and DCCH mapped on E-DCH there is no need for a MAC-d header. Therefore, the MAC-d PDUs will be as shown in figure 9.2.1.1a.1.
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Figure 9.2.1.1b.1 MAC-d PDU format for DTCH and DCCH mapped on E-DCH

9.2.1.2
MAC header for BCCH

a)
BCCH mapped to BCH:

-
no MAC header is included.

b)
BCCH mapped to FACH:

-
the TCTF field is included in MAC header.
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Figure 9.2.1.2.1: MAC PDU formats for BCCH

9.2.1.3
MAC header for PCCH
There is no MAC header for PCCH.

9.2.1.4
MAC header for CCCH

CCCH mapped to RACH/FACH:

-
TCTF field is included in MAC header.
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Figure 9.2.1.4.1: MAC PDU formats for CCCH

9.2.1.5
MAC Header for CTCH
The TCTF field is included as MAC header for CTCH as shown in figure 9.2.1.5.1.
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Figure 9.2.1.5.1: MAC PDU format for CTCH

9.2.1.6
MAC Header for SHCCH

The MAC header for SHCCH is as shown in figure 9.2.1.6.1.

a)
SHCCH mapped to RACH and USCH/FACH and DSCH:

-
TCTF has to be included.

b)
SHCCH mapped to RACH and USCH/FACH and DSCH, where SHCCH is the only channel.
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Figure 9.2.1.6.1: MAC PDU format for SHCCH
9.2.1.7
MAC Header for MCCH

The MAC PDU format for MCCH is as shown in figure 9.2.1.7.1.
a)
If the MAC header for MCCH is not configured through the MAC control SAP:


-
there is no MAC header for MCCH.

b)
If the MAC header for MCCH is configured through the MAC control SAP:


-
TCTF field is included in the MAC header for MCCH.

NOTE:
If MCCH is not the only channel on the FACH, the MAC header shall be configured for the MCCH.
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Figure 9.2.1.7.1: MAC PDU format for MCCH

9.2.1.8
MAC Header for MTCH

The TCTF field and MBMS-Id field are included in the MAC header for MTCH as shown in figure 9.2.1.8.1.
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Figure 9.2.1.8.1: MAC PDU format for MTCH
9.2.1.9
MAC Header for MSCH

The MAC PDU format for MSCH is as shown in figure 9.2.1.9.1.

a)
If the MAC header for MSCH is not configured through the MAC control SAP:


-
there is no MAC header for MSCH.

b)
If the MAC header for MSCH is configured through the MAC control SAP:


-
TCTF field is included in the MAC header for MSCH.

NOTE:
If MSCH is not the only channel on the FACH, the MAC header shall be configured for the MSCH.
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Figure 9.2.1.9.1: MAC PDU format for MSCH
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