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9.2.2 MAC PDU: Parameters of the MAC header (HS-DSCH)

Version Flag (VF):
The VF field is a one bit flag providing extension capabilities of the MAC-hs PDU format. The VF field shall be
Set to zero and the value one is reserved in this version of the protocol.

Queue identifier (Queue ID):

The Queue ID field provides identification of the reordering queue in the receiver, in order to support
independent buffer handling of data belonging to different reordering queues. The length of the Queue ID field is
3 hit.

Transmission Sequence Number (TSN):

The TSN field provides an identifier for the transmission sequence number on the HS-DSCH. The TSN field is
used for reordering purposes to support in-sequence delivery to higher layers. The length of the TSN field is6
bit.

Size index identifier (SID):
The SID fields identifies the size of a set of consecutive MAC-d PDUs. The MAC-d PDU sizefor agiven SID is
configured by higher layers and is independent for each Queue ID. The length of the SID field is 3 bit.

Number of MAC-D PDUs (N):

The number of consecutive MAC-d PDUs with equal size isidentified with the N field. The length of the N field
is 7 bits. In FDD mode, the maximum number of PDUs transmitted in asingle TT1 shall be assumed to be 70. In
1.28 Mcps TDD mode, the maximum number of PDUs transmitted in asingle TTI shall be assumed to be 45. In
3.84 Mcps TDD mode, the maximum number of PDUs transmitted in asingle TTI shall be assumed to be 318. If
more PDUs than the defined maximum number of PDUs for the corresponding mode are received, the UE
behaviour is unspecified.

Flag (F):

The F field isaflag indicating if more SHB-fields are present in the MAC-hs header or not. If the F field is set to
"0" the F field is followed by an additional set of SID, N and F fields. If the F field isset to "1" the F field is
followed by a MAC-d PDU._The maximum number of MAC-hs header extensions, i.e. number of fields F set to
“0",inasingle TTI shall be assumed to be 7. If more extensions than the maximum defined for the
corresponding mode are included in a TTI, the UE behaviour is unspecified.

9.2.2.1 MAC header for DTCH and DCCH
a) DTCH or DCCH mapped to HS-DSCH:

- TheQueuelD field and TSN field are always included in the MAC-hs header. One SID field, N field and F
field isincluded for each MAC-d PDU size included in the MAC-hs PDU. Padding is not explicitly indicated
but isincluded in the end of the MAC-hs PDU if the tota size of the MAC-hs payload plus the MAC-hs
header is smaller than the transport block set size.
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9.2.2 MAC PDU: Parameters of the MAC header (HS-DSCH)

Version Flag (VF):
The VF field is a one bit flag providing extension capabilities of the MAC-hs PDU format. The VF field shall be
Set to zero and the value one is reserved in this version of the protocol.

Queue identifier (Queue ID):

The Queue ID field provides identification of the reordering queue in the receiver, in order to support
independent buffer handling of data belonging to different reordering queues. The length of the Queue ID field is
3 hit.

Transmission Sequence Number (TSN):

The TSN field provides an identifier for the transmission sequence number on the HS-DSCH. The TSN field is
used for reordering purposes to support in-sequence delivery to higher layers. The length of the TSN field is6
bit.

Size index identifier (SID):
The SID fields identifies the size of a set of consecutive MAC-d PDUs. The MAC-d PDU sizefor agiven SID is
configured by higher layers and is independent for each Queue ID. The length of the SID field is 3 bit.

Number of MAC-D PDUs (N):

The number of consecutive MAC-d PDUs with equal size isidentified with the N field. The length of the N field
is 7 bits. In FDD mode, the maximum number of PDUs transmitted in asingle TT1 shall be assumed to be 70. In
1.28 Mcps TDD mode, the maximum number of PDUs transmitted in asingle TTI shall be assumed to be 45. In
3.84 Mcps TDD mode, the maximum number of PDUs transmitted in asingle TTI shall be assumed to be 318. If
more PDUs than the defined maximum number of PDUs for the corresponding mode are received, the UE
behaviour is unspecified.

Flag (F):

The F field isaflag indicating if more SHB-fields are present in the MAC-hs header or not. If the F field is set to
"0" the F field is followed by an additional set of SID, N and F fields. If the F field isset to "1" the F field is
followed by a MAC-d PDU._The maximum number of MAC-hs header extensions, i.e. number of fields F set to
“0",inasingle TTI shall be assumed to be 7. If more extensions than the maximum defined for the
corresponding mode are included in a TTI, the UE behaviour is unspecified.

9.2.2.1 MAC header for DTCH and DCCH
a) DTCH or DCCH mapped to HS-DSCH:

- TheQueuelD field and TSN field are always included in the MAC-hs header. One SID field, N field and F
field isincluded for each MAC-d PDU size included in the MAC-hs PDU. Padding is not explicitly indicated
but isincluded in the end of the MAC-hs PDU if the tota size of the MAC-hs payload plus the MAC-hs
header is smaller than the transport block set size.
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9.2.1 MAC PDU: Parameters of the MAC PDU header (non HS-DSCH)
and MAC-d PDU header (HS-DSCH)

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 TCTFfield isaflag that provides identification of the logical channel class on FACH and RACH transport
channels, i.e. whether it carries BCCH, CCCH, CTCH, SHCCH or dedicated logical channel information. The
size and coding of TCTF for FDD and TDD are shownintables9.2.1.1,9.2.1.2,9.2.1.3,9.2.1.4 and 9.2.1.5.
Note that the size of the TCTF field of FACH for FDD is either 2 or 8 bits depending of the value of the 2 most
significant 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 iseither 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- Reserved
01111 (PDUs with this coding

will be discarded by this
version of the protocol)

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- Reserved

01111111 (PDUs with this coding
will be discarded by this
version of the protocol)
10000000 CTCH
10000001- Reserved
10111111 (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- Reserved
0111 (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)

CIT 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 isused
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 isfixed 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

CIT 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 channelsin downlink direction; the U-RNTI is never used
in uplink direction;

- Cell Radio Network Temporary Identity (C-RNTI) isused 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;

- InFDD, DSCH Radio Network Temporary Identity (DSCH-RNTI) isused 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
Reserved

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

10

11

9.21.1 MAC header for DTCH and DCCH (not mapped on HS-DSCH)
a) DTCH or DCCH mapped to DCH, no multiplexing of dedicated channels on MAC:
- no MAC header isrequired.
b) DTCH or DCCH mapped to DCH, with multiplexing of dedicated channels on MAC:
- CIT fiddisincluded in MAC header.
¢) DTCH or DCCH mapped to RACH/FACH:

- TCTFfidd, C/IT field, UE-Id type field and UE-I1d are included in the MAC header. For FACH, the UE-Id
type field used isthe 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:

- theTCTFfield isincluded 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-1d type field used isthe DSCH-RNTI. The C/T field isincluded if
multiplexing on MAC is applied.

€) 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 typefield used isthe
DSCH-RNTI. The C/T field isincluded in the MAC header if multiplexing on MAC is applied.

f) DTCH or DCCH mapped to CPCH:

- UE-ld typefield and UE-Id are included in the MAC header. The C/T field isincluded in the MAC header if
multiplexing on MAC is applied. The UE-Id type field used is the C-RNTI.



Case a): MAC SDU

Caseb): CIT MAC SDU

asec): TCTF Lt’yEp'ed UE-Id | CIT MAC SDU
Cased): TCTF Lifp'ed UE-Id : gli : MAC SDU
Case eand f): Lt’yEp'ed UE-Id : é/T: : MAC SDU

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.

CIT fiedisincluded in the MAC-d PDU header if multiplexing on MAC is applied.

C/T MAC SDU

. C/T MAC SDU

Figure 9.2.1.1a.1 MAC-d PDU format for DTCH and DCCH mapped on HS-DSCH
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9.2.1 MAC PDU: Parameters of the MAC PDU header (non HS-DSCH)
and MAC-d PDU header (HS-DSCH)

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 TCTFfield isaflag that provides identification of the logical channel class on FACH and RACH transport
channels, i.e. whether it carries BCCH, CCCH, CTCH, SHCCH or dedicated logical channel information. The
size and coding of TCTF for FDD and TDD are shownintables9.2.1.1,9.2.1.2,9.2.1.3,9.2.1.4 and 9.2.1.5.
Note that the size of the TCTF field of FACH for FDD is either 2 or 8 bits depending of the value of the 2 most
significant 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 iseither 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- Reserved
01111 (PDUs with this coding

will be discarded by this
version of the protocol)

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- Reserved

01111111 (PDUs with this coding
will be discarded by this
version of the protocol)
10000000 CTCH
10000001- Reserved
10111111 (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- Reserved
0111 (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)

CIT 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 isused
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 isfixed 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

CIT 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 channelsin downlink direction; the U-RNTI is never used
in uplink direction;

- Cell Radio Network Temporary Identity (C-RNTI) isused 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;

- InFDD, DSCH Radio Network Temporary Identity (DSCH-RNTI) isused 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
Reserved

(PDUs with this coding will be
discarded by this version of
the protocol)
Reserved
(PDUs with this coding will be
discarded by this version of
the protocol)
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9.21.1 MAC header for DTCH and DCCH (not mapped on HS-DSCH)
a) DTCH or DCCH mapped to DCH, no multiplexing of dedicated channels on MAC:
- no MAC header isrequired.
b) DTCH or DCCH mapped to DCH, with multiplexing of dedicated channels on MAC:
- CIT fiddisincluded in MAC header.
¢) DTCH or DCCH mapped to RACH/FACH:

- TCTFfidd, C/IT field, UE-Id type field and UE-I1d are included in the MAC header. For FACH, the UE-Id
type field used isthe 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:

- theTCTFfield isincluded 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-1d type field used isthe DSCH-RNTI. The C/T field isincluded if
multiplexing on MAC is applied.

€) 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 typefield used isthe
DSCH-RNTI. The C/T field isincluded in the MAC header if multiplexing on MAC is applied.

f) DTCH or DCCH mapped to CPCH:

- UE-ld typefield and UE-Id are included in the MAC header. The C/T field isincluded in the MAC header if
multiplexing on MAC is applied. The UE-Id type field used is the C-RNTI.



Case a): MAC SDU

Caseb): CIT MAC SDU

asec): TCTF Lt’yEp'ed UE-Id | CIT MAC SDU
Cased): TCTF Lifp'ed UE-Id : gli : MAC SDU
Case eand f): Lt’yEp'ed UE-Id : é/T: : MAC SDU

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.

- CIT field isincluded in the MAC-d PDU header if multiplexing on MAC is applied.

C/T MAC SDU

. C/T MAC SDU

Figure 9.2.1.1a.1 MAC-d PDU format for DTCH and DCCH mapped on HS-DSCH
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