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Foreword
This Technical Specification (TS) has been produced by the 3 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 thefirst 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 isincremented for al changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1

Scope

The present document specifies the MAC protocol.

The specification describes:

MAC architecture;

MAC entities,

channel structure;

services provided to upper layers,

MAC functions;

services expected from the physical layer;

elements for layer-to-layer communication including primitives between MAC and RLC;
elements for peer-to-peer communication;

protocol data units, formats and parameters;

elementary procedures.

2

References

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

[1]
[2]
(3]
[4]
(5]

6]

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 areference 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.

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.
3GPP TS 25.301: "Radio Interface Protocol Architecture’.
3GPP TS 25.302: " Services provided by the Physical Layer".
3GPP TS 25.303: "Interlayer Procedures in Connected Mode".

3GPP TS 25.304: "UE Proceduresin Idle Mode and Procedures for Cell Reselection in Connected
Mode".

3GPP TS 25.322: "RLC Protocol Specification".

[7] 3GPP TS 25.331: "Radio Resource Control (RRC); protocol specification”.

[8] 3GPP TR 25.921. "Guidelines and Principles for Protocol Description and Error Handling”.
[9] 3GPP TR 25.990: "Vocabulary for the UTRAN".

[10] 3GPP TS 33.102: " Security architecture'.

[11] 3GPP TS 25.425: "UTRAN lur Interface User Plane Protocols for Common Transport Channel

Data Streams’'.

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 10 ETSI TS 125 321 V11.3.0 (2013-01)

[12] 3GPP TS 25.133: "Requirements for support of radio resource management (FDD)".

[13] 3GPP TS 25.214: "Physical layer procedures (FDD)".

[14] 3GPP TS 25.123: "Requirements for support of radio resource management (TDD)".

[15] 3GPP TS 33.105: "Cryptographic Algorithm Requirements’.

[16] 3GPP TS 25.212: "Multiplexing and Channel Coding (FDD)".

[17] 3GPP TS 25.215: "Physical layer - Measurements (FDD)".

[18] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[19] 3GPP TS 25.222: "Multiplexing and Channel Coding (TDD)".

[20] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[21] 3GPP TS 25.221 "Physical Channels and Mapping of Transport Channels onto Physical Channels
(TDD)"

[22] 3GPP TS 25.213: " Spreading and modulation (FDD)".

[23] 3GPP TS 25.306: "UE Radio Access Capabilities'.

[24] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)"

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given below and in [9] and [1] apply.

3.1.1 HS-DSCH Specific Definitions

Multiflow (FDD): A mode of operation with two simultaneous HS-DSCH transport channels per carrier frequency,
where the HS-DSCH transport channels may belong to the same or different Node Bs.

3.1.2 E-DCH Specific Definitions

3.1.2.1 General
E-DCH: The Enhanced Dedicated Channel (E-DCH) is an uplink transport channel.

HARQ profile: One HARQ profile consists of a power offset attribute and maximum number of transmissions. For
1.28 Mcps TDD, it aso includes a retransmission timer attribute.

Power offset attribute (FDD): This represents the power offset between E-DPDCH(s) and reference E-DPDCH power
level for agiven E-TFC. This power offset attribute is set to achieve the required QoS in this MAC-d flow when carried
aoneinaMAC-eor MAC-i PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on the
mapping on Beta factors can be found in [13]. The reference E-DPDCH power offset is signalled to the UE for one (or
several) reference E-TFC(s) (see detailsin subclause 11.1).

Power offset attribute (TDD): The power offset attribute is set to achieve the required QoS in this MAC-d flow when
carried alonein aMAC-e or MAC-i PDU and subsequently in the corresponding CCTrCh of E-DCH type. Details on
the power offset can be found in [18].

Primary Absolute Grant: Absolute Grant received with the primary E-RNTI. Note that the primary E-RNTI isthe
only E-RNTI for TDD.
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Serving E-DCH cell: Cell from which the UE receives Absolute Grants from the Node-B scheduler. A UE has one
Serving E-DCH cell.

Serving_Grant (FDD): The gstate variable Serving_Grant indicates the maximum E-DPDCH to DPCCH power ratio
that the UE is allowed to use for scheduled data in the following transmission. The value in the appropriate state
variable will be provided to the E-TFC selection function to help in selecting the best format for the upcoming
transmission. Possible values are: "Zero_Grant" and numerical values. The DPCCH power assumed for the
Serving_Grant in a compressed frame is the actual DPCCH power in the compressed frame minus 10Logs,
(Npiot,nv/Npiiot,c) as defined in [13].

Serving_Grant (TDD): The state variable Serving_Grant indicates the power ratio of maximum E-PUCH power level
per TDD resource unit relative to areference E-PUCH power level Pe . that the UE is alowed to use for scheduled data
on the physical resources associated with the E-AGCH grant. P is defined as the calculated E-PUCH transmit power
(Pe.pucn) in[18] with B.=0. The value in the appropriate state variable will be provided to the E-TFC selection function
to help in selecting the best format for the upcoming transmission. Possible values are: "Zero_Grant" and numerical
values.

UL Common MAC Flow(1.28 Mcps TDD): an UL Common MAC Flow isaflow of MAC-c PDU mapped to E-DCH
configured for UEsin Cell _FACH state and IDLE mode.

3.1.2.2 FDD

Active Process: HARQ process for which Scheduling Grant are applicable, i.e. scheduled data can be sent.
AG_Timer: Thistimer is set to one HARQ RTT (40msin the case of 10ms TTI, 16msin the case of 2ms TTI).

Common E-DCH resour ce: Common E-DCH resources are under direct control of the Node B and are shared by UEs
in CELL_FACH state and IDLE mode.

Common E-RGCH RL: Cell whichis not the serving E-DCH radio link and from which the UE can receive one
Relative Grant in CELL_FACH state. The UE can have zero, one or up to 3 Common E-RGCH RL(S).

E-DCH active set: The set of cellswhich carry the E-DCH for one UE. For FDD, in CELL_FACH state and Idle mode,
the E-DCH active set consists of the Serving E-DCH cell only.

I nactive Process. HARQ process for which Scheduling Grants are not applicable, i.e. scheduled data cannot be sent.

INACTIVE: Absolute Grant value that can be sent by the serving cell's scheduler on the E-AGCH to deactivate a
process or to switch the UE to its secondary E-RNTI. In CELL_FACH state, this absolute grant value is used to release
acommon E-DCH resource when the Absolute Grant Scopeis set to "All HARQ processes'.

Lowest Configured Serving Grant Value: The serving grant value indicated by index O of the SG tablein use.

Maximum_Serving_Grant: The variable Maximum_Serving_Grant indicates the maximum E-DPDCH to DPCCH
power ratio that the UE is allowed to use for scheduled data while the timer Non_Serving_ RG_Timer has not expired.

M aximum number of re-transmissions, M aximum number of transmissions; Maximum number of re-transmissions
= maximum number of transmissions - 1. Both these notations are used.

Minimum_Grant: The value Minimum_Grant corresponds to the minimum E-DPDCH to DPCCH power ratio that the
UE considers. Thisvalueisin index 0 of the configured scheduling grant table described in subclause 9.2.5.2.1.

NodeB triggered HS-DPCCH transmission: Transmission on a common E-DCH resource to provide HS-DPCCH
feedback in CELL_FACH state, which istriggered by the reception of an HS-SCCH order as defined in [16].

Non-serving E-DCH RL or Non-serving RL: Cell which belongs to the E-DCH active set but does not belong to the
Serving E-DCH RLS and from which the UE can receive one Relative Grant. The UE can have zero, one or severa
Non-serving E-DCH RL(S).

Non_Serving_RG_Timer: Thistimer is set to one HARQ RTT (40ms in the case of 10ms TTI, 16msin the case of
2msTTI).

Primary Absolute Grant: Absolute Grant received with the primary E-RNTI.
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Primary_Grant_Available: Thisstate variable is a Boolean, indicating whether the UE’s serving grant is only affected
by Primary Absolute Grants and Relative Grants (i.e. hot by Secondary Absolute Grants).

Primary Uplink Frequency: If asingle uplink frequency is configured for the UE, then it is the primary uplink
frequency. In case more than one uplink frequencies are configured for the UE, then the primary uplink frequency isthe
frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is
transmitted. The association between a pair of uplink and downlink frequenciesisindicated by higher layers.

reference ETPR: The state variable reference ETPR holds the E-DPDCH to DPCCH power ratio used as reference
for relative grant commands. This variableis set to the E-DPDCH to DPCCH power ratio used for the E-TFC selected
for the previous TTI on this HARQ process, cal culated using the amplitude ratios prior to the quantization according to
subclause 5.1.2.5B.2.3 or 5.1.2.5B.2.4 of [13], excluding non-scheduled transmissions, excluding any scaling applied
according to subclause 5.1.2.6 of [13] and is obtained from the physical layer. In case ho scheduled transmission took
place on aHARQ processin the previous TTI, reference_ ETPR shall be set to Minimum_Grant for this HARQ process.

reference ETPR2: The state variable reference ETPR2 holds the E-DPDCH to DPCCH power ratio used as reference
for non serving relative grant commands. This variable is set to the previoudly stored reference ETPR on thisHARQ
process when the reference ETPR is updated with a new value.

Secondary Absolute Grant: Absolute Grant received with the secondary E-RNTI.

Serving E-DCH RLSor Serving RLS: Set of cells which contains at least the Serving E-DCH cell and from which the
UE can receive and combine one Relative Grant. The UE has only one Serving E-DCH RLS. For FDD, in
CELL_FACH state and Idle mode, the Serving E-DCH RLS or Serving RLS contains the Serving E-DCH cell only,
from which the UE can receive one Relative Grant.

Stored_Secondary_Grant: This state variable is used to store the value derived from the last received Secondary
Absolute Grant Value. Possible values are: "Zero_Grant" and numerical val ues.

UL Common MAC Flow: an UL Common MAC Fow isaflow of MAC-c PDU mapped to E-DCH configured for
UEsin Cell_FACH state and IDLE mode.

3.1.3 DTX-DRX and HS-SCCH less Specific definitions (FDD only)

MAC DTX cycle: Defines the pattern of time instances where the start the uplink E-DCH transmission after
inactivity is allowed.

MAC Inactivity Threshold: E-DCH inactivity time after which the UE can start E-DCH transmission only at given
times.

UE DT X DRX Offset: Uplink DPCCH burst pattern and HS-SCCH reception pattern offset in subframes.

HS-SCCH less mode of operation: HS-SCCH less mode of operation is enabled when the variable
HS SCCH_LESS STATUS defined in[7] is set to TRUE.

Inactivity Threshold for UE Grant Monitoring: Determines the number of E-DCH TTls after an E-DCH scheduled
transmission during which the UE is required to monitor the full E-AGCH transmissions from the serving radio link and
the full E-RGCH(s) from all the cellsin the E-DCH active set.

Inactivity Threshold for UE DTX cycle 2: Defines a number of consecutive E-DCH TTIs without an E-DCH
transmission, after which the UE shall immediately move from UE_DTX_cycle 1tousing UE_DTX_cycle 2.

Default-SG-in-DT X-Cycle-2: Definesthe default E-DCH Serving Grant used in the case when the UE moves from UE
DTX cycle1to UE DTX cycle 2 after Inactivity Threshold for UE DTX cycle 2 triggers.
3.1.4 HS-DSCH/E-DCH SPS Specific definitions (1.28 Mcps TDD only)

HS-DSCH SPS operation: HS-DSCH SPS operation is enabled when the variable HS DSCH_SPS STATUS defined
in[7] isset to TRUE.

HS-DSCH SPS resour ces: Defines the downlink physical resourcesin term of timeslots and codes on which the first
HS-DSCH transmission of transport blocks is performed without the accompanying HS-SCCH and HARQ
retransmission of the first HS-DSCH transmission are accompanied by HS-SCCH.
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E-DCH SPS operation: E-DCH SPS operation is enabled when the variable E DCH_SPS STATUS defined in[7] is
set to TRUE.

E-DCH SPSresour ces. Defines the uplink physical resourcesin term of granted timeslots, codes and power on which
the UE may transmit transport blocks without receiving other grants on E-AGCH.

3.1.5 Dual Cell E-DCH Specific definitions (FDD only)

Activated Uplink Frequency: For a specific UE, an uplink frequency is said to be activated if the UE is allowed to
transmit on that frequency. The primary uplink frequency is always activated when configured while a secondary uplink
frequency hasto be activated by means of an HS-SCCH order in order to become activated.

Configured Uplink Frequency: For a specific UE, an uplink frequency is said to be configured if the UE has received
all relevant information from RRC in order to perform transmission on that frequency.

Secondary Uplink Frequency: A secondary uplink frequency is a frequency on which an E-DCH corresponding to a
serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair
of uplink and downlink frequenciesisindicated by higher layers.

Secondary E-DCH Active Set: The set of cells on the secondary downlink frequency where E-DCH is carried for one
UE.

Secondary Serving E-DCH cell: Cell from which the UE can receive Absolute Grants from the Node-B scheduler on
the secondary downlink. A UE has one configured Serving E-DCH cell on the secondary uplink frequency.

Secondary Serving E-DCH RL S or Secondary Serving RLS: The set of cells which contains at |east the Secondary
Serving E-DCH cell and from which the UE can receive and combine one Relative Grant. A UE can have zero or one
Secondary Serving E-DCH RLS.

Secondary Non-serving E-DCH RL or Secondary Non-serving RL : The cell which belongs to the Secondary E-DCH
active set but does not belong to the Secondary Serving E-DCH RLS and from which the UE in CELL_DCH can
receive one Relative Grant. The UE can have zero, one or several Secondary Non-serving E-DCH RL(S).

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

AG Absolute Grant

ASC Access Service Class

BCCH Broadcast Control Channel

BCH Broadcast Channel

C- Control-

CCCH Common Control Channel

DCCH Dedicated Control Channel

DCH Dedicated Channel

DL Downlink

DSCH Downlink Shared Channel

DTCH Dedicated Traffic Channel

E-AGCH E-DCH Absolute Grant Channel

E-DCH Enhanced Dedicated Transport Channel

E-DPCCH E-DCH Dedicated Physical Control Channel (FDD only)
ENI E-UCCH Number Indication (1.28Mcps TDD only)
E-HICH E-DCH HARQ Acknowledgement Indicator Channel
E-PUCH Enhanced Uplink Physical Channel (TDD only)
E-RGCH E-DCH Relative Grant Channel

E-RGCH E-DCH Relative Grant Channel (FDD only)

E-RNTI E-DCH Radio Network Temporary Identifier
E-ROCH E-DCH Rank and Offset Channel (FDD only)
E-RUCCH E-DCH Random Access Uplink Control Channel (TDD only)
E-TFC E-DCH Transport Format Combination

E-TFCI E-DCH Transport Format Combination Indicator
E-UCCH E-DCH Uplink Control Channel (TDD only)
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FACH Forward Link Access Channel
FDD Freguency Division Duplex
HARQ Hybrid Automatic Repeat Request
HCSN HS-SCCH Cyclic Sequence Number
HSDPA High Speed Downlink Packet Access
HS-DSCH High Speed Downlink Shared Channel
L1 Layer 1 (physical layer)
L2 Layer 2 (datalink layer)
L3 Layer 3 (network layer)
MAC Medium Access Control
MBMS Multimedia Broadcast Multicast Service
MCCH MBM S point-to-multipoint Control Channel
MTCH MBMS point-to-multipoint Traffic Channel
MSCH MBM S point-to-multipoint Scheduling Channel
PCCH Paging Control Channel
PCH Paging Channel
PDU Protocol Data Unit
PHY Physical layer
PhyCH Physical Channels
RACH Random Access Channel
RG Relative Grant
RLC Radio Link Control
RLS Radio Link Set
RNC Radio Network Controller
RNS Radio Network Subsystem
RNTI Radio Network Temporary Identity
RRC Radio Resource Control
RSN Retransmission Sequence Number
SAP Service Access Point
Sbu Service Data Unit
SHCCH Shared Channel Control Channel
SRNC Serving Radio Network Controller
SRNS Serving Radio Network Subsystem
TDD Time Division Duplex
TFCI Transport Format Combination Indicator
TFI Transport Format Indicator
TSN Transmission Sequence Number
U- User-
UE User Equipment
UL Uplink
UMTS Universal Mobile Telecommunications System
USCH Uplink Shared Channel
UTRA UMTS Terrestrial Radio Access
UTRAN UMTS Terrestrial Radio Access Network
4 General
4.1 Objective

The objectiveis to describe the MAC architecture and the different MAC entities from a functional point of view.

4.2

MAC architecture

The description in this subclause 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.
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Both MAC-hs and MAC-ehs are responsible for handling the data transmitted on the HS-DSCH. Furthermore they are
responsible for the management of the physical resources allocated to HS-DSCH. Upper layers configure which of the
two entities, MAC-hs or MAC-ehs, isto be applied to handle HS-DSCH functionality.

Both MAC-e/es and MAC-i/is are responsible for handling the data transmitted on the E-DCH. Upper layers configure
which of the two entities, MAC-e/es or MAC-i/is, isto be applied to handle E-DCH functionality.

4.2.1 MAC Entities

The diagrams that describe the MAC architecture are constructed from MAC entities.
The entities are assigned the following names.
- MAC-bisthe MAC entity that handles the following transport channels:
- broadcast channel (BCH)
- MAC-c/sh/im, isthe MAC entity that handles the following transport channels:
- paging channel (PCH)
- forward access channel (FACH)
- random access channel (RACH)

- downlink shared channel (DSCH). The DSCH exists only in TDD mode.

uplink shared channel (USCH). The USCH exists only in TDD mode.
- MAC-disthe MAC entity that handles the following transport channels:
- dedicated transport channel (DCH)
- MAC-hg/ehsisthe MAC entity that handles the following transport channels:
- high speed downlink shared channel (HS-DSCH)
-  MAC-misthe MAC entity that handles the following transport channels:
- forward access channel (FACH).
- MAC-elesand MAC-i/is are the MAC entities that handle the following transport channels:
- enhanced dedicated transport channel (E-DCH).
The exact functions completed by the entities are different in the UE from those completed in the UTRAN.

NOTE: When aUE isallocated resources for exclusive use by the bearers that it supports the MAC-d entities
dynamically share the resources between the bearers and are responsible for selecting the TFI/ TFCI that
isto be used in each transmission time interval.

4.2.2 MAC-b
The following diagram illustrates the connectivity of the MAC-b entity in a UE and in each cell of the UTRAN.
MAC-b represents the control entity for the broadcast channel (BCH).

Thereis one (current cell) or multiple (current and neighbour cells) MAC-b entities in each UE and one MAC-b in the
UTRAN for each cell.

The MAC Control SAP is used to transfer Control information to MAC-b.

The MAC-b entity islocated in the Node B.
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BCCH Mac Control

MAC-b

<|>

BCH

Figure 4.2.2.1: UE side and UTRAN side architecture

4.2.3  Traffic Related Architecture - UE Side
Figure 4.2.3.1 illustrates the connectivity of MAC entities.

The MAC-c/sh/m controls access to all common transport channels, except the HS-DSCH transport channel and the E-
DCH transport channel (FDD and 1.28Mcps TDD only).

The MAC-d controls access to all dedicated transport channels, to MAC-c/sh/m and MAC-hg/ehs.

The MAC-c/sh/m controls access to MAC-ig/i. (FDD and 1.28Mcps TDD only for UEsin CELL_FACH stateand Idle
mode).

The MAC-hg/ehs handles the HSDPA specific functions and controls access to the HS-DSCH transport channel. Upper
layers configure which of the two entities, MAC-hs or MAC-ehs, isto be applied to handle HS-DSCH functionality.

The MAC-eles or MAC-i/is controls access to the E-DCH transport channel. Upper layers configure which of the two
entities, MAC-elesor MAC-ilis, isto be applied to handle E-DCH functionality.

In case of selective combining of MTCH channels from multiple cells, the MAC-m controls access to the FACH
transport channels used to carry MTCH and MSCH.

In the downlink, if logical channels of dedicated type are mapped to common transport channels then MAC-d receives
the datafrom MAC-c/sh/m or MAC-hg/ehs viathe illustrated connection between the functional entities.

In the downlink, if logical channels of common type are mapped to HS-DSCH then MAC-c/sh/m receives the data from
MAC-ehsviathe illustrated connection between the functional entities (FDD and 1.28 Mcps TDD only).

In the uplink, if logical channels of dedicated type are mapped to common transport channels then MAC-d submits the
datato MAC-c/sh/m and MAC-ig/i viathe illustrated connection between the functional entities.

The mapping of logical channels on transport channels depends on the multiplexing that is configured by RRC.
The MAC Control SAP isused to transfer Control information to each MAC entity.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].
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Figure 4.2.3.1: UE side MAC architecture
4231 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:
- TCTFMUX:

- thisfunction 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 Idisadded for RACH transmissions,
- the UE Id, when present, identifies data to this UE.
- read MBMSId:
- theMBMSIdisread in case of MTCH reception;
- the MBMSId identifies received datato an MBMS service.
- UL: TF selection:
- inthe uplink, the possibility of transport format selection exists.
- ASC selection:

- For RACH, MAC indicates the ASC associated with the PDU to the physical layer. Thisisto ensure that
RACH messages associated with a given Access Service Class (ASC) are sent on the appropriate signature(s)
and time dlot(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
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- thisfunctionality is used to transmit the information received from MAC-d on RACH based on logical
channel priorities. Thisfunction isrelated 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-PDUsto the MAC, which fit into the available transport blocks on the transport channels.
There is one MAC-c/sh/m entity in each UE.

PCCI3HCCH (TDD only) CCCH  CTCH  BCCH MCCH MSCH MTCH MTCH

MAC - Control
D
read
[ MBMS Id ] MAC-c/sh/m
LB B e e N O LT to MAC —d
From sl s s S s el ik )
MAC-ehs mmml sl = mfs = U S S S S pee—— add/read
(FODand mesl i wem s =
1.28Mcp s =l ul@ UE Id
TDD only) R L N
[ TCTF MUX |
TFC 1
selection 1
ASC |
selection I
1 g\
| | T T T T T I
PCH DSCH DSCH USCH USCH FACH FACH RACH to MAC-is/i

TDDonly TDDonly TDDonly  TDDonly

Note: Dashed lines are FDD and 1.28Mcps TDD only

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:

- TCTFDEMUX:

- thisfunction 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 MBMSId
- the MBMSIdisread in case of MTCH reception;
- the MBMS d identifies received datato 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 existsin 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.
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Figure 4.2.3.1b.1: UE side MAC architecture / MAC-m 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:

- Transport Channel type switching

- Transport Channel type switching is performed by this entity, based on decision taken by RRC. Thisis
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:

- TheC/T MUX is used when multiplexing of several dedicated logical channels onto one transport channel
(other than HS-DSCH) or one MAC-d flow (HS-DSCH) is used. An unambiguous identification of the
logical channel isincluded. If MAC-ehsis configured, C/T MUX toward MAC-ehsis not used.

- 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 datais 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 datato MAC-c/sh/m to be transmitted via common channels.

One dedicated logical channel can be mapped simultaneously onto DCH and DSCH in TDD mode.
One dedicated logical channel can be simultaneously mapped onto DCH and HS-DSCH.

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

The MAC-d entity has a connection to the MAC-e/es or MAC-i/is entity. This connection is used to transmit data on the
E-DCH transport channel which is handled by the MAC-eles or MAC-i/is (uplink).

Thereis one MAC-d entity in the UE.

MAC Control DCCH DTCH DTCH

S
MAC-d
[ Transport Channel Type Switching ]
[ Deciphering ]
from MAC-ehs CIT MUX
from MAC-hs CIT
MUX
to/from MAC-c/sh
UL: TFC selection
to MAC-e/es or
to MAC-ilis Ciphering

DCH DCH
Figure 4.2.3.2.1: UE side MAC architecture / MAC-d details

4.2.3.3 MAC-hs entity — UE Side

In the model below the MAC-hs comprises the following entities. In 1.28 Mcps TDD multi-frequency HS-DSCH cell,
the associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the
certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation
related info and the uplink control channel carries the feedback info from the UE side.

- HARQ:
The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. The HARQ
functional entity handles all the tasks that are required for hybrid ARQ. It isresponsible for generating ACKs or
NACKSs. The detailed configuration of the hybrid ARQ protocol is provided by RRC over the MAC-Control
SAP. In 1.28 Mcps TDD multi-frequency HS-DSCH cell, multiple HARQ processes are assigned for HS-DSCH
operaton on every carrier independently, namely HARQ sub-entity; only one HARQ processis allowed to
receive HS-DSCH in one TTI for each carrier. The maximum number of HARQ process per HS-DSCH per TTI
on which an HS-DSCH transmission can be received is one.

- Reordering Queue distribution:
The reordering queue distribution function routes the MAC-hs PDUs to the correct reordering buffer based on
the Queue ID.For 1.28 Mcps TDD, the reordering queue distribution function discards the MAC-hs PDU if the N
field in MAC-hs header is zero.

- Reordering:
The reordering entity reorders received MAC-hs PDUs according to the received TSN. MAC-hs PDUs with
consecutive TSNs are delivered to the disassembly function upon reception. MAC-hs PDUs are not delivered to
the disassembly function if MAC-hs PDUs with lower TSN are missing. There is one reordering entity for each
Queue ID configured at the UE.
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- Disassembly:
The disassembly entity is responsible for the disassembly of MAC-hs PDUs. When aMAC-hs PDU is
disassembled the MAC-hs header is removed, the MAC-d PDUs are extracted and any present padding bits are
removed. Then the MAC-d PDUs are delivered to higher layer.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].

| |
ToMACd  —/—— I MAC — Control
MAC-hs .
Disassembly Disassembly
[ Reordering ] [ Reordering ]
Re-ordering queue distribution
I
[ HARQ ]
| |
] ]
I I
! HS-DSCH !
Associated Downlink Signalling Associated Uplink Signalling

Figure 4.2.3.3.1: UE side MAC architecture / MAC-hs details

Carrier 1
MAC Control
I I To MAC-d
N | |
MAC-hs 1 1
Disassembly ] [ Disassembly ]

[ Reording ] [ Reording ]

Associated

[ Reording queue distribution ]
HARQ HARQ
Carrier 1 Carrier n

Associated HS-lSCH Associated Associfted HS—I!SCH

downlink uplink downlink uplink
signalling signalling signalling signalling

Carrier 1 Carrier n

Figure 4.2.3.3.2: UE side MAC architecture/MAC-hs details (1.28Mcps TDD multi-frequency HS-DSCH
operation mode only)
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4.2.3.4 MAC-e/es entity — UE Side

The split between MAC-e and MAC-esin the UE is not detailed. In the model below the MAC-e/es comprises the
following entities:

HARQ:

The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. It isresponsible
for storing MAC-e payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is
provided by RRC over the MAC-Control SAP.

- For FDD: The HARQ entity provides the E-TFC, the retransmission sequence number (RSN), and the power
offset to be used by L1. Redundancy version (RV) of the HARQ transmission is derived by L1 from RSN,
CFN and in case of 2 ms TTI from the sub-frame number.

- For TDD: The HARQ entity provides the HARQ process identity, the E-TFC, the retransmission sequence
number (RSN) and an indication of the power offset to be used by L1. The redundancy version (RV) of the
HARQ transmission is derived by L1 from RSN. RRC signalling can also configure the L1 to use RvV=0 for
every transmission.

Multiplexing and TSN setting:

The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-es

PDUs, and to multiplex one or multiple MAC-es PDUs into asingle MAC-e PDU, to be transmitted in the next
TTI, asinstructed by the E-TFC selection function. It is also responsible for managing and setting the TSN per

logical channel for each MAC-es PDU.

E-TFC selection:

This entity isresponsible for E-TFC selection according to the scheduling information, Relative Grants (FDD
only) and Absolute Grants, received from UTRAN via L1 and Serving Grant value signalled through RRC, and
for arbitration among the different flows mapped on the E-DCH. The detailed configuration of the E-TFC entity
is provided by RRC over the MAC-Control SAP. The E-TFC selection function controls the multiplexing
function.

Scheduling Access Control (TDD only):

The Scheduling Access Control entity is responsible for routing associated uplink signalling via E-UCCH and
MAC-e PDU (in the case that E-DCH resources are assigned) or via E-RUCCH (in the case that no E-DCH
resources are assigned). It is also responsible for obtaining and formatting the appropriate information to be
carried on E-UCCH/E-RUCCH.

NOTE: HARQ process ID and RSN are carried on E-UCCH.
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Figure 4.2.3.4.1a: UE side MAC architecture / MAC-e/es details (FDD)
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Figure 4.2.3.4.1b: UE side MAC architecture / MAC-e/es details (TDD)

4.2.3.5 MAC-ehs entity — UE Side

In the model below the MAC-ehs comprise the following entities, In 1.28 Mcps TDD multi-frequency HS-DSCH cell,
the associated downlink control channel and uplink control channel pair controlling the HS-DSCH transmission on the
certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-DSCH operation
related info and the uplink control channel carries the feedback info from the UE side.
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- HARQ:
The HARQ entity isresponsible for handling the HARQ protocol. There shall be one HARQ process per HS
DSCH per TTI for single stream transmission, two HARQ processes per HS-DSCH per TTI for dual stream
transmission, three HARQ processes per HS-DSCH per TTI for three stream transmission (FDD only) and four
HARQ processes per HS-DSCH per TTI for four stream transmission (FDD only). There shall be one HARQ
entity per HS-DSCH (FDD only). The HARQ functional entity handles all the tasks that are required for hybrid
ARQ. Itisfor example responsible for generating ACKs or NACKs. The detailed configuration of the hybrid
ARQ protocol is provided by RRC over the MAC-Control SAP.In 1.28 Mcps TDD multi-frequency HS-DSCH
cell, multiple HARQ processes are assigned for HS-DSCH operaton on every carrier independently, namely
HARQ sub-entity; only one HARQ processis allowed to receive HS-DSCH in one TTI for each carrier. The
maximum number of HARQ process per HS-DSCH per TTI on which an HS-DSCH transmission can be
received is one.

- Disassembly
The disassembly entity disassembles the MAC-ehs PDUs by removing the MAC-ehs header and possible
padding. For 1.28 Mcps TDD, the disassembly entity discards the MAC-ehs PDU if the L field in MAC-ehs
header is zero.

- Reordering queue distribution
The reordering queue distribution function routes the received reordering PDUs to correct reordering queues
based on the received logical channel identifier.

- Reordering:
The reordering entity organises received reordering PDUs according to the received TSN. Data blocks with
consecutive TSNs are delivered to reassembly entity upon reception. A timer mechanism determines delivery of
non-consecutive data blocks to higher layers. There is one reordering entity for each MAC-ehs Queue ID
configured at the UE. For the logical channels BCCH and PCCH no re-ordering is applied.

- Reassembly:
The reassembly entity reassembles segmented M A C-ehs SDUs (corresponding to either MAC-c or MAC-d
PDUs) and forwards the MAC PDUsto LCH-ID demultiplexing entity.

- LCH-ID demultiplexing:
The demultiplexing entity routes the MAC-ehs SDUsto correct logical channel based on the received logical
channel identifier.
Thefollowing is allowed:

The MAC-ehs SDUs included in aMAC-ehs PDU can have a different size and a different priority and can be
mapped to different priority queues.

In case of Multiflow, there can be two MAC-ehs entities, if so configured by upper layers.
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Figure 4.2.3.5-1: UE side MAC architecture/MAC-ehs details.
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Figure 4.2.3.5-2: UE side MAC architecture/MAC-ehs details (1.28Mcps TDD multi-frequency HS-

DSCH operation mode only)
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4.2.3.6 MAC-i/is entity — UE Side

The split between MAC-i and MAC-isin the UE is not detailed. In the model below the MAC-i/is comprises the
following entities:

HARQ:

The HARQ entity is responsible for handling the MAC functions relating to the HARQ protocol. It isresponsible
for storing MAC-i payloads and re-transmitting them. The detailed configuration of the hybrid ARQ protocol is
provided by RRC over the MAC-Control SAP.

- For FDD: There shall be one HARQ entity per E-DCH. The HARQ entity provides the E-TFC, the
retransmission sequence number (RSN), and the power offset to be used by L 1. If uplink MIMO is
configured by upper layers, then thisinformation is provided independently for the primary and secondary
stream. Redundancy version (RV) of the HARQ transmission is derived by L1 from RSN, CFN and in case
of 2 ms TTI from the sub-frame number.

- For TDD: There shall be one HARQ entity per E-DCH for 1.28Mcps TDD. The HARQ entity providesthe
HARQ process identity, the E-TFC, the retransmission sequence number (RSN) and an indication of the
power offset to be used by L1. The redundancy version (RV) of the HARQ transmission is derived by L1
from RSN. RRC signalling can also configure the L1 to use RV=0 for every transmission.

Multiplexing and TSN setting:

The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-is
PDUs, and to multiplex one or multiple MAC-is PDUs into asingle MAC-i PDU, or, for FDD when more than
one uplink frequency or uplink MIMO is activated, one or two MAC-i PDUSs, to be transmitted in the next TTI,
asinstructed by the E-TFC selection function, and for 1.28Mcps TDD when multi-carrier E-DCH operation is
activated, one or up to 6 MAC-i PDUS, to be transmitted in the next TTI, as instructed by the E-TFC selection
function. It isalso responsible for managing and setting the TSN per logical channel for each MAC-is PDU.

In FDD and 1.28 Mcps TDD, the multiplexing and TSN setting entity is responsible for multiplexing MAC-c
PDUs or segments of MAC-c PDUs into asingle MAC-is PDU, and for multiplexing MAC-is PDUsinto a
single MAC-i PDU, to be transmitted in the next TTI, asinstructed by the E-TFC selection function. It isaso
responsible for managing and setting the TSN for the common control channel for each MAC-is PDU.

Segmentation:
The segmentation function is responsible for ssgmenting MAC-d PDUs and MAC-c PDUs (FDD and 1.28 Mcps
TDD only).

CRC Attachment (FDD and 1.28 Mcps TDD only):

If segmentation is performed for MAC-c PDUs, a CRC is appended to the MAC-c PDU and segmentation is then
performed for the entire MAC-c PDU including CRC. The size of the CRC field is 8 bits and the CRC is
calculated as specified in section 4.2.1.1 in [16] or [19]. In the CRC field, the generated parity bits, denoted as
Pimt, Pim2, Pima, ---» Pime, Shall be appended to the MAC-c PDU sequentially such that p;, is the leftmost bit and
Pimg IS the rightmost bit (see Figure 9.1.5.4d).

Add UE ID (FDD only):

In CELL_DCH state, no E-RNTI isincluded in the MAC-PDU header.

In CELL_FACH, the E-RNTI isadded in all MAC-i PDUsfor DCCH/DTCH and NodeB triggered HS-DPCCH
transmission at the UE side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific
CRC attachment).

In CELL_FACH state and in Idle mode, no E-RNTI isadded in MAC-i PDUs for CCCH data transmission.

E-TFC selection:

Thisentity isresponsible for E-TFC selection according to the scheduling information, Relative Grants (FDD
only) and Absolute Grants, transmission rank indication and offset received from UTRAN via L1 and Serving
Grant value signalled through RRC, and for arbitration among the different flows mapped on the E-DCH. The
detailed configuration of the E-TFC entity is provided by RRC over the MAC-Control SAP. The E-TFC
selection function controls the multiplexing function.

ASC selection (FDD and 1.28 Mcps TDD only):

At the start of the Enhanced Uplink in CELL_FACH state and Idle mode, MAC-ig/i 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 al other cases MAC-igli selectsthe ASC.

Scheduling Access Control (TDD only):
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The Scheduling Access Control entity is responsible for routing associated uplink signalling via E-UCCH and
MAC-i PDU (in the case that E-DCH resources are assigned) or via E-RUCCH (in the case that no E-DCH
resources are assigned). It is also responsible for obtaining and formatting the appropriate information to be
carried on E-UCCH/E-RUCCH.

NOTE: HARQ process|ID and RSN are carried on E-UCCH.
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Figure 4.2.3.6-1: UE side MAC architecture / MAC-i/is details (FDD)
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Figure 4.2.3.6-1a: UE side MAC architecture / MAC-i/is details (uplink MIMO is configured, FDD)
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Figure 4.2.3.6-2: UE side MAC architecture / MAC-i/is details (TDD)
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Figure 4.2.3.6-2alJUE side MAC architecture/MAC-i/is details (1.28Mcps TDD multi-carrier E-DCH
carrier is configured)

4.2.4  Traffic Related Architecture - UTRAN Side
Figure 4.2.4.1 illustrates the connectivity between the MAC entities from the UTRAN side.

It issimilar to the UE case with the exception that there will be one MAC-d for each UE and each UE (MAC-d) that is
associated with a particular cell may be associated with that cell's MAC-c/sh/m.

MAC-c/sh/m islocated in the controlling RNC while MAC-d islocated in the serving RNC. MAC-hs/ehsislocated in
the Node B. The MAC-d PDUs o be transmitted are transferred from MAC-c/sh/m to the MAC-hs/ehs via the [ub
interface in case of configuration with MAC-c/sh/m, or from the MAC-d via lur/lub in case of configuration without
MAC-c/sh/m.

For TDD, and for FDD in CELL_DCH, for each UE that uses E-DCH, one MAC-e or MAC-i entity per Node-B and
one MAC-esor MAC-is entity in the SRNC are configured. MAC-e or MAC-i, located in the Node B, controls access
to the E-DCH and is connected to MAC-es or MAC-is, located in the SRNC. MAC-es or MAC-isis further connected
to MAC-d. Thereis one transport bearer set up per E-DCH MAC-d flow.

For FDD and 1.28 Mcps TDD, for DTCH and DCCH transmission in CELL_FACH, for each UE that uses E-DCH, one
MAC-i entity per Node-B and one MAC-is entity in the SRNC are configured. MAC-i, located in the Node B, controls
accessto the E-DCH and is connected to MAC-is, located in the SRNC. MAC-isis further connected to MAC-d.

For FDD, for CCCH transmission, for each UE that uses E-DCH, one MAC-i entity per Node-B and one MAC-is entity
in the CRNC are configured. MAC-i, located in the Node B, controls access to the E-DCH and is connected to MAC-is
in the CRNC.

For 1.28 Mcps TDD, for CCCH transmission, for each UE that uses E-DCH, one MAC-i entity per common E-RNTI in
Node-B and one MAC-is entity in the CRNC are configured. MAC-i, located in the Node B, controls access to the E-
DCH and is connected to MAC-isin the CRNC.

The MAC Control SAP isused to transfer Control information to each MAC entity belonging to one UE.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].
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Figure 4.2.4.1: UTRAN side MAC architecture

424.1 MAC-c/sh/m entity — UTRAN Side

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

Scheduling — Buffering — Priority Handling;

- thisfunction manages FACH and for TDD DSCH resources between the UEs and between data flows
according to their priority and delay requirements set by higher layers.

TCTFMUX

- thisfunction 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;
MBMS Id Mux;

- for MTCH channels, the MBMS Id field in the MAC header is used to distinguish between MBM S services,
TFC selection:

- inthe downlink, transport format combination selection is done for FACH and PCH and for TDD 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;
- for TDD thisfunction is used to indicate the code used on the DSCH;

Flow control;
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- aflow control function existstoward MAC-d to limit buffering between MAC-d and MAC-c/sh/m entities. a
flow control function also exists towards MAC-hs/ehsin case of configuration with MAC-c/sh/m.
The RLC provides RLC-PDUsto the MAC, which fit into the available transport blocks on the transport channels.

Thereis one MAC-c/sh/m entity in the UTRAN for each cell;

PCCH  BCCH SHCCH CCCH  CTCH MAC — Control
Flow Control
MAC-c/sh MAC-c/sh / MAC-dE o MAC —d
Il N I S . = s —m e - - - s sam jess =—— Y
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111 I
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;o MAC —;hs/hs
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PCH FACH FACH DSCH  DSCH USCH USCH RACH to MAC —ehs

from MAC-is
TDD only TDD only TDDonly ~ TDDonly

DL Downlink UE User Equipment

TF Transport Format uL Uplink
TFC Transport Format Combination

Figure 4.2.4.1.1: UTRAN side MAC architecture / MAC-c/sh/m 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:

- Transport Channel type switching:

- Transport Channel type switching is performed by this entity, based on decision taken by RRC; thisisrelated
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.

- CIT MUX box;

- thefunction includes the C/T field when multiplexing of several dedicated logical channels onto one
transport channel (other than HS-DSCH) or one MAC-d flow (HS-DSCH) is used. If MAC-ehsis configured,
C/T MUX toward MAC-ehsis not used.

- LCH MUX box;

- If MAC-ehsis configured, the LCH MUX function associates each block of MAC-d PDUs of alogica
channel with the related LCH-ID, regardless whether one or severa logical channels are multiplexed onto
one MAC-d flow.

- Priority setting;

- Thisfunction isresponsible for priority setting on data received from DCCH / DTCH,;
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- 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. Detail s about ciphering can be
found in [10].

- DL Scheduling/Priority handling;

- inthe downlink, scheduling and priority handling of transport channelsis performed within the allowed
transport format combinations of the TFCS assigned by the RRC.

- Flow Control;

- aflow control function exists toward MAC-c/sh/m to limit buffering between MAC-d and MAC-c/sh/m
entities. This function isintended to limit layer 2 signalling latency and reduce discarded and retransmitted
data as aresult of FACH or for TDD DSCH congestion. For the lur interface thisis specified in [11]. A flow
control function also exists towards MAC-hs/ehs in case of configuration without MAC-c/sh/m, see
subclause 4.2.4.2.

A MAC-d entity using common channels other than the high speed downlink shared channel is connected to a MAC-
c/sh/m entity that handles the scheduling of the common channels to which the UE is assigned and DL (FACH) priority
identification to MAC-c/sh/m;

A MAC-d entity using downlink shared channel is connected to a MAC-c/sh/m 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/m;

A MAC-d entity using the high speed downlink shared channel may be connected to a MAC-c/sh/m entity that in turnis
connected to the MAC-hg/ehs entity in the Node B (configuration with MAC-c/sh/m); aternately, aMAC-d entity using
the high speed downlink shared channel may be connected to the MAC-hg/ehs entity in the Node B in case of
configuration without MAC-c/sh/m.

A MAC-d entity using the enhanced dedicated transport channel (Uplink only) is connected to aMAC-es or MAC-is
entity that handles the re-ordering and combining of datareceived from different Node Bs. Given that the MAC-es or
MAC-isiscollocated in the SRNC, it is not necessary to flow control this connection. The MAC-es or MAC-is
indicates the logical channel for which the data is intended, to allow the MAC-d to route it appropriately.

A MAC-d entity isresponsible 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/m or to MAC-hg/ehs.

One dedicated logical channel can be mapped simultaneously on DCH and DSCH in TDD mode. Different scheduling
mechanisms apply for DCH and DSCH. One dedicated logical channel can be mapped simultaneously on DCH and HS-
DSCH.

There isone MAC-d entity in the UTRAN for each UE that 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

4243 MAC-hs entity — UTRAN Side

Thereis one MAC-hs entity in the UTRAN for each cell that supports HS-DSCH transmission. The MAC-hsis
responsible for handling the data transmitted on the HS-DSCH when configured by upper layers. Furthermore, when
configured by upper layers, it is responsible for the management of the physical resources allocated to HSDPA. There
should be priority handling per MAC-d PDU in the MAC-hs. The MAC-hsis comprised of four different functional
entities:

Flow Control:

Thisis the companion flow control function to the flow control function in the MAC-c/sh/m in case of
configuration with MAC-c/sh/m and MAC-d in case of configuration without MAC-c/sh/m. Both entities
together provide a controlled data flow between the MAC-c/sh/m and the MAC-hs (Configuration with MAC-
c¢/sh/m) or the MAC-d and MAC-hs (Configuration without MAC-c/sh/m) taking the transmission capabilities of
the air interface into account in a dynamic manner. This function is intended to limit layer 2 signalling latency
and reduce discarded and retransmitted data as aresult of HS-DSCH congestion. Flow control is provided
independently by MAC-d flow for agiven MAC-hs entity.

Scheduling/Priority Handling:

This function manages HS-DSCH resources between HARQ entities and data flows according to their priority.
Based on status reports from associated uplink signalling either new transmission or retransmission is
determined. Further it determines the Queue ID and TSN for each new MAC-hs PDU being serviced, and in the
case of TDD the HCSN is determined. A new transmission can be initiated instead of a pending retransmission at
any time to support the priority handling.

In 1.28 Mcps TDD multi-frequency HS-DSCH cell:

- multiple HARQ processes are assigned for HS-DSCH operaton on every carrier for every user, namely
HARQ sub-entity; only one HARQ processin HARQ sub-entity is allowed to receive HS-DSCH in one
TTI for each carrier.

- choice of 6bit or 9bit TSN is configured by upper layer signalling

HARQ:
One HARQ entity handles the hybrid ARQ functionality for one user. One HARQ entity is capable of supporting
multiple instances (HARQ process) of stop and wait HARQ protocols. There shall be one HARQ process per
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HS-DSCH per TTI. In 1.28 Mcps TDD multi-frequency HS-DSCH cell, multiple HARQ processes are assigned
independently for HS-DSCH operation on every carrier for every user, namely HARQ sub-entity. Only one
HARQ processin HARQ sub-entity isallowed to receive HS-DSCH in one TTI for each carrier.

- TFRC selection:
Selection of an appropriate transport format and resource for the data to be transmitted on HS-DSCH.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].

MAC-d flows . !
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[ Priority Queue ] [ Priority Queue ]
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\_T i
| |
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| |
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Figure 4.2.4.3.1: UTRAN side MAC architecture / MAC-hs details
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Figure 4.2.4.3.2: UTRAN side MAC architecture/MAC-hs details (1.28Mcps TDD multi-frequency HS-
DSCH operation mode only)
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4.2.4.4 MAC-es entity — UTRAN Side

For each UE, thereis one MAC-es entity in the SRNC. When configured by the upper layers, the MAC-es sublayer
handles E-DCH specific functionality, which is not covered in the MAC-e entity in Node B. In the model below, the
MA C-es comprises the following entities:

Reordering Queue Distribution:
The reordering queue distribution function routes the MAC-es PDUs to the correct reordering buffer based on
the SRNC configuration.

Reordering:

This function reorders received MAC-es PDUs according to the received TSN and Node-B tagging i.e. (CFN,
subframe number). MAC-es PDUs with consecutive TSNs are delivered to the disassembly function upon
reception. Mechanisms for reordering MAC-es PDUs received out-of-order are left up to the implementation.
There is one Re-ordering Process per logical channel.

Macro diversity selection (FDD only):

The function is performed in the MAC-es, in case of soft handover with multiple Node-Bs (The soft combining
for al the cells of aNode-B takes place in the Node-B). This means that the reordering function receives
MAC-es PDUs from each Node-B in the E-DCH active set. The exact implementation is not specified.
However the model below is based on one Reordering Queue Distribution entity receiving all the MAC-d flow
from al the Node-Bs, and one MAC-es entity per UE.

Disassembly:
The disassembly function is responsible for disassembly of MAC-es PDUs. When aMAC-es PDU is
disassembled the MA C-es header is removed, the MAC-d PDU’ s are extracted and delivered to MAC-d.

To MAC-d - I -
—_—
MAC-es
s N [ SR ‘
Disassembly Disassembly Disassembly MAC — Control
\L I DARN I \ J
e N e A
Reordering/ Reordering/ Reordering/
Combining Combining Combining
N \ \. J/
( . .
Reordering Queue Reordering Queue
Distribution Distribution
\
MAC-d flow #1 MAC-d flow #n
From From
MAC-e in - MAC-e in
NodeB #1 NodeB #k

Figure 4.2.4.4-1: UTRAN side MAC architecture / MAC-es details (SHO case, FDD only)

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 36 ETSI TS 125 321 V11.3.0 (2013-01)

4245

Tomacd | -- | -
—_—
MAC-es
4 N\ 4 3\
Disassembly [Disassem bly] Disassembly MAC - Control
.
Reordering [ Reordering } Reordering
S N
Reordering Queue Reordering Queue
Distribution Distribution

——MACdflow T MAC-d flow #n

From
MAC-e in
NodeB

Figure 4.2.4.4-1b: UTRAN side MAC architecture / MAC-es details (TDD)

MAC-e entity — UTRAN Side

There is one MAC-e entity in the Node B for each UE and one E-DCH scheduler function in the Node-B. When
configured by the upper layers the MAC-e and E-DCH scheduler handle HSUPA specific functions in the Node B. In
the model below, the MAC-e and E-DCH scheduler comprises the following entities:

E-DCH Scheduling:

This function manages E-DCH cell resources between UEs. Based on scheduling requests, Scheduling Grants
are determined and transmitted. The general principles of the E-DCH scheduling are described in subclauses
11.8.2.3 and 11.9.2.3 below. However implementation is not specified (i.e. depends on RRM strategy).

E-DCH Control:

The E-DCH control entity is responsible for reception of scheduling requests and transmission of Scheduling
Grants. The general principles of the E-DCH schedulling are described in subclauses 11.8.2.3 and 11.9.2.3
below.

De-multiplexing:
This function provides de-multiplexing of MAC-e PDUs. MAC-es PDUs are forwarded to the associated
MAC-d flow.

HARQ:

One HARQ entity is capable of supporting multiple instances (HARQ processes) of stop and wait HARQ
protocols. Each process is responsible for generating ACKs or NACK sindicating delivery status of E-DCH
transmissions. The HARQ entity handles all tasks that are required for the HARQ protocol.

The associated signalling shown in the figures illustrates the exchange of information between layer 1 and layer 2
provided by primitives.
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Figure 4.2.4.5-1a: UTRAN side MAC architecture / MAC-e details (FDD)
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Figure 4.2.4.5-1b: UTRAN side MAC architecture / MAC-e details (TDD)

4.2.4.6 MAC-ehs entity UTRAN Side

Thereis one MAC-ehs entity in the UTRAN for each cell that supports HS-DSCH transmission. The same MAC-ehs
entity may support HS-DSCH transmission in more than one cell served by the same Node-B (FDD only). The MAC-
ehsisresponsible for handling the data transmitted on the HS-DSCH when configured. There should be priority
handling per MAC-ehs SDU inthe MAC-ehs. The MAC-ehs is comprised of six different functional entities:
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- Flow Control:
The flow control for MAC-ehsisidentical to the flow control for MAC-hs.

- Scheduling/Priority Handling:
This function manages HS-DSCH resources between HARQ entities and data flows according to their priority
class. In FDD and 1.28Mcps TDD, the scheduler determines for each TTI if single or dual stream transmission
should be used. Based on status reports from associated uplink signalling either new transmission or
retransmission is determined when operating in CELL_DCH state. In FDD, when operating in CELL_FACH,
CELL_PCH and URA_PCH state HS-DSCH reception, the MAC-ehs can perform retransmission without uplink
signaling. In 1.28 Mcps TDD, when operating in CELL_FACH, CELL_PCH and URA_PCH state and HS-
DSCH reception without dedicated H-RNTI, the MAC-ehs can perform retransmission without uplink
signaling. Further it setsthelogical channel identifiers for each new reordering SDU and TSNs for each new
reordering PDU being serviced. To maintain proper transmission priority a new transmission can be initiated on
aHARQ process at any time. The TSN is unique to each MAC-ehs Queue ID within aHS-DSCH. It is not
permitted to schedule new transmissions, including retransmissions originating in the RLC layer, along with
retransmissions originating from the HARQ layer within the same TTI over the same HS-DSCH, and HARQ
process (FDD only). It is not permitted to schedule new transmissions, including retransmissions originating in
the RLC layer, along with retransmissions originating from the HARQ layer within the same TTI, and HARQ
process (TDD only).

- HARQ:
One HARQ entity handles the hybrid ARQ functionality for one user and per HS-DSCH transport channel (FDD
only). One HARQ entity handles the hybrid ARQ functionality for one user (TDD only). One HARQ entity is
capable of supporting multiple instances (HARQ process) of stop and wait HARQ protocols. There shall be one
HARQ entity per HS-DSCH, one HARQ process per HS-DSCH per TTI for single stream transmission, two
HARQ processes per HS-DSCH per TTI for dual stream transmission (FDD only), three HARQ processes per
HS-DSCH per TTI for three stream transmission (FDD only)and four HARQ processes per HS-DSCH per TTI
for four stream transmission (FDD only). There shall be one HARQ process per TTI for single stream
transmission and two HARQ processes per TTI for dual stream transmission (TDD only).

In 1.28 Mcps TDD multi-frequency HS-DSCH cell:

- multiple HARQ processes are assigned for HS-DSCH operaton on every carrier for every user, namely
HARQ sub-entity; only one HARQ processin HARQ sub-entity is allowed to receive HS-DSCH in one
TTI for each carrier.

- choice of 6hit or 9bit TSN is configured by upper layer signalling.

- TFRC selection:
The TFRC selection for MAC-ehsisidentical to the TFRC selection of the MAC-hs. In case of three stream
transmission, the MAC-ehs PDU belonging to the second stream and the MAC-ehs PDU belonging to the third
stream should be of equal size. In case of four stream transmission, the MAC-ehs PDU belonging to the first
stream and the MAC-ehs PDU belonging to the fourth stream should be of equal size, the MAC-ehs PDU
belonging to the second stream and the MAC-ehs PDU belonging to the third stream should be of equal size.

- Priority Queue MUX:
This function determinates the number of octets to be included in aMAC-ehs PDU from each priority queue
based on the scheduling decision and available TFRC for this function.

- Segmentation:
This function performs necessary segmentation of MAC-ehs SDUSs.

Thefollowing is allowed:

The MAC-ehs SDUs included in aMAC-ehs PDU can have a different size and a different priority and can be
mapped to different logical channels.

The associated signalling shown in the figure illustrates the exchange of information between layer 1 and layer 2
provided by primitives shown in [3].
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4.2.4.7 MAC-is entity — UTRAN Side

For TDD, and for FDD in CELL_DCH and CELL_FACH, for each UE, thereis one MAC-is entity in the SRNC. For
FDD, for CCCH transmissionin CELL_FACH state and Idle mode, there is one MAC-is entity per common E-DCH
resource configured in the controlling RNC. For 1.28 Mcps TDD, for CCCH transmission in CELL_FACH state and
Idle mode, there is one MAC-is entity per UE in the controlling RNC. When configured by the upper layers. the MAC-
is sublayer handles E-DCH specific functionality, which is not covered in the MAC-i entity in Node B. In the model
below, the M A C-is comprises the following entities:

- Disassembly:
The disassembly function is responsible for disassembly of MAC-is PDUs. When aMAC-isPDU is
disassembled the MAC-is header is removed.

- Reordering Queue Distribution:
For DCCH and DTCH transmission, the reordering queue distribution function routes the MAC-is PDUs to the
correct reordering buffer based on the SRNC configuration.

- Reordering:
This function reorders received MAC-is PDUs according to the received TSN and Node-B taggingi.e. (CFN,
subframe number). MAC-is PDUs with consecutive TSNs are delivered to the disassembly function upon
reception. Mechanisms for reordering MAC-is PDUs received out-of-order are left up to the implementation.
There is one Re-ordering Process per logical channel.

- Macro diversity selection (FDD only):
The function is performed in the MAC-is, in case of soft handover with multiple Node-Bs (The soft combining
for al the cells of a Node-B takes place in the Node-B). This means that the reordering function receives MAC-
is PDUs from each Node-B in the E-DCH active set and in the Secondary E-DCH Active Set. The exact
implementation is not specified. However the model below is based on one Reordering Queue Distribution entity
receiving all the MAC-d flow from all the Node-Bs, and one MAC-is entity per UE.

- Reassembly:
For DTCH/DCCH transmission, the reassembly function reassembles segmented MAC-d PDUs, and delivers the
MAC-d PDUsto the correct MAC-d entity. For CCCH transmission, the reassembly function reassembles
segmented MAC-c PDUs, and deliversit to the CRC Error Detection function.

- CRC Error Detection (FDD and 1.28 Mcps TDD only):

When the MAC-c PDU isreceived correctly after reassembly is performed for CCCH, then the CRC field is
removed and the resulting datais delivered to the MAC-c. However, if aMAC-c PDU has been received with
anincorrect CRC, the MAC-c PDU is discarded. The size of the CRC field is 8 bits and the CRC is calcul ated as
specified in section 4.2.1.1in [16] or [19].
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Figure 4.2.4.7-1: UTRAN side MAC architecture / MAC-is details for DCCH/DTCH transmission (SHO
case, FDD only)
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Figure 4.2.4.7-3: UTRAN side MAC architecture / MAC-is details (for CCCH transmission, FDD and

1.28 Mcps TDD only)

4.2.4.8 MAC-i entity — UTRAN Side

For TDD, and for FDD in CELL_DCH, there is one MAC-i entity in the Node B for each UE. For FDD, there is one
MAC-i entity in the Node B for each common E-DCH resource. For 1.28 Mcps TDD in CELL-FACH date, there is one
MAC-i entity in the Node B for each UE with dedicated E-RNTI, and one MAC-i entity in the Node B for each
common E-RNTI. And thereisone E-DCH scheduler function in the Node-B. When configured by the upper layers, the
MAC-i and E-DCH scheduler handle HSUPA specific functions in the Node B. In the model below, the MAC-i and E-
DCH scheduler comprises the following entities:

E-DCH Scheduling:

This function manages E-DCH cell resources between UEs. Based on scheduling requests, Scheduling Grants
are determined and transmitted. The general principles of the E-DCH scheduling are described in subclauses
11.8.2.3 and 11.9.2.3 below. However implementation is not specified (i.e. depends on RRM strategy).

E-DCH Control:

The E-DCH control entity is responsible for reception of scheduling requests and transmission of Scheduling
Grants. In FDD, for UEsin CELL_FACH state and Idle mode, the E-DCH control entity is additionally
responsible for collision resolution and common E-DCH resource release by transmitting Scheduling Grants.
The general principles of the E-DCH schedulling are described in subclauses 11.8.2.3 and 11.9.2.3 below.
De-multiplexing:

This function provides de-multiplexing of MAC-i PDUs per E-DCH. For DTCH/DCCH transmission, MAC-is
PDUs are forwarded to the associated MAC-d flow. For CCCH transmission (FDD and 1.28 Mcps TDD only),
MAC-is PDUs are forwarded to the associated UL Common MAC flow.

Read UE id (FDD only):

In CELL_DCH state, no UE ID isincluded in the MAC-PDU header.

In CELL_FACH, the E-RNTI isadded in al MAC-i PDUsfor DTCH/DCCH and NodeB triggered HS-DPCCH
transmission at the UE side until the UE receives an E-AGCH with its E-RNTI (through an E-RNTI-specific
CRC attachment).

In CELL_FACH state and in Idle mode, CCCH data can be transmitted only as no E-RNTI has been added in the
MAC-i PDU for transmission from the UE.

HARQ:
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One HARQ entity is capable of supporting multiple instances (HARQ processes) of stop and wait HARQ
protocols. Each processis responsible for generating ACKs or NACKs indicating delivery status of E-DCH
transmissions. The HARQ entity handles al tasks that are required for the HARQ protocol. For FDD, there shall
be one HARQ entity per E-DCH. For 1.28 Mcps TDD multi-carrier E-DCH operation, there is one HARQ entity
per E-DCH transport channel.

The associated signalling shown in the figures illustrates the exchange of information between layer 1 and layer 2
provided by primitives.

MAC-d Flows or
UL Common MAC flow

MAC-i
________________________________ MAC - Control
{ p 1 )
| ! | . .
| E-DCH Scheduiing = T= =i EDCHControl | De-multiplexing
I [}
L y X y
| |
[ Read UE id
T | |
[ HARQ entity
I ]
| |
1 1
\F I/
Associated Associated
Uplink Downlink E-DCH

Signalling Signalling

Figure 4.2.4.8-1: UTRAN side MAC architecture / MAC-i details (FDD)
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Figure 4.2.4.8-2: UTRAN side MAC architecture / MAC-i details (TDD)
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Figure 4.2.4.8-2a: UTRAN side MAC architecture / MAC-i details for muliti-carrier E-DCH operation (for
1.28Mcps TDD)

4.3 Channel structure

The MAC operates on the channel s defined below; the transport channels are described between MAC and Layer 1, the
logical channels are described between MAC and RLC.

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 a7 ETSI TS 125 321 V11.3.0 (2013-01)

The following subclauses provide an overview, the normative description can be found in [2] and [3] respectively.

4.3.1  Transport channels
Common transport channel types are:
- Random Access Channel(s) (RACH);
- Forward Access Channel(s) (FACH);
- Downlink Shared Channel(s) (DSCH), for TDD operation only;
- High Speed Downlink Shared Channel(s) (HS-DSCH);
- Uplink Shared Channel(s) (USCH), for TDD operation only;
- Broadcast Channel (BCH);
- Paging Channel (PCH);
- Enhanced Dedicated Channel (E-DCH) for UL operation only (FDD and 1.28 Mcps TDD only).
Dedicated transport channel types are:
- Dedicated Channel (DCH);
- Enhanced Dedicated Channel (E-DCH) for UL operation only.

4.3.2 Logical Channels

The MAC layer provides data transfer services on logical channels. A set of logical channel typesis 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.

4321 Logical channel structure

The configuration of logical channel typesis depicted in figure 4.3.2.1.

Control Channel —71—— Broadcast Control Channel (BCCH)

Paging Control Channel (PCCH)

Dedicated Control Channel (DCCH)

Common Control Channel (CCCH)

Shared Channel Control Channel (SHCCH)
MBM S point-to-multipoint Control Channel (M CCH)

MBM S point-to-multipoint Scheduling Channel (M SCH)

Traffic Channel ———  Dedicated Traffic Channel (DTCH)
——  Common Traffic Channel (CTCH)

——  MBMS point-to-multipoint Traffic Channel (MTCH)

Figure 4.3.2.1: Logical channel structure
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4.3.2.2 Control Channels
Following control channels are used for transfer of control plane information only:
- Broadcast Control Channel (BCCH);
- Paging Control Channel (PCCH);
- Common Control Channel (CCCH);
- Dedicated Control Channel (DCCH);
- Shared Channel Control Channel (SHCCH);
- MBMS point-to-multipoint Control Channel (MCCH);

- MBMS point-to-multipoint Scheduling Channel (M SCH)

4.3.2.3 Traffic Channels

Following traffic channels are used for the transfer of user plane information only:
- Dedicated Traffic Channel (DTCH);
- Common Traffic Channel (CTCH);
- MBMS point-to-multipoint Traffic Channel (MTCH).

5 Services provided to upper layers

This clause describes the different services provided by the MAC to higher layers. For a detailed description of the
following functions see [2].

5.1 Description of Services provided to upper layers

- Datatransfer: This service provides unacknowledged transfer of MAC SDUs between peer MAC entities
without data segmentation.

- Redlocation of radio resources and MAC parameters: This service performs on request of RRC execution of
radio resource reallocation and change of MAC parameters.

- Reporting of measurements: Local measurements are reported to RRC.

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;
- identification of UEs on common transport channels;

- identification of MBMS services on common transport channels;
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- multiplexing/demultiplexing of upper layer PDUs into/from transport blocks delivered to/from the physical layer
on common transport channels,

- multiplexing/demultiplexing of upper layer PDUs into/from transport block sets delivered to/from the physical
layer on dedicated transport channels;

- segmentation and reassembly of upper layer PDUs

- traffic volume measurement;

- Transport Channel type switching;

- ciphering for transparent mode RLC;

- Access Service Class selection for RACH transmission;

- control of HS-DSCH transmission and reception including support of HARQ);

- HS-DSCH Provided Bit Rate measurement;

- control of E-DCH transmission and reception including support of HARQ;

- generation of uplink scheduling information to assist with E-DCH resource allocation;

- E-DCH Provided Bit-rate measurement.
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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 | Logical | Trans | TF Priority Priority Sche | Identific Mux/ Mux/ HARQ | Segm | CRC
MAC Ch port | Sele | handling | handling | dulin | ation of Demux Demux on | supp | entati | detect
Functions Ch ctio | between | (one UE) g UEs or on dedicated ort on ion
n UEs MBMS | common | transport
services | transport | channels
channels
CCCH RACH X
CCCH E- X X X X
DCH
DCCH RACH X X
DCCH DCH X
DTCH RACH X X
Uplink DTCH DCH X
(RX) SHCCH | RACH X X
SHCCH | USCH X
DTCH USCH X
DCCH USCH X
DTCH E- X X X X
DCH
DCCH E- X X X X
DCH
BCCH BCH X
BCCH FACH X X X
BCCH | Hs- X X X X 2)
DSCH [ (1)
PCCH PCH X X
PCCH [ Hs- X X X X 2
DSCH | (1)
CCCH FACH X X X X
CCCH | HS- X X X X X
DSCH | (1)
CTCH FACH X X X
MCCH FACH X X X
. MSCH FACH X X X
DO(‘{"F')‘(')'“" MTCH | FACH | X X X X
CTCH FACH X X X
DCCH FACH X X X X X
DCCH DSCH X X X X
DCCH DCH X X X
DCCH HS- X X X X X X X X
DSCH | (1)
DTCH FACH X X X X X
DTCH DSCH X X X X
DTCH DCH X X X
DTCH HS- X X X X X X X X
DSCH [ (1)
SHCCH | FACH X X X X
SHCCH | DSCH X X X

NOTE 1: Incase of HS-DSCH the TF selection isreplaced by TFRC selection.

NOTE 2: The UTRAN should not perform MAC-ehs segmentation for MAC-ehs SDUs from BCCH and PCCH

logical channels.
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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
Associated | Logical | Transp TF Priority Identifi Mux/Demux Mux/Demux | HARQ | Segme CRC
MAC Ch ort Ch Selectio | handling | cation on common on suppor | ntation | attech
Functions n (one UE) transport dedicated t ment
channels transport
channels
CCCH RACH X
CCCH E-DCH X X X X X
DCCH RACH X X X X
DCCH DCH X X X
DTCH RACH X X X X
Uplink DTCH DCH X X X
(Tx) SHCCH | RACH X
SHCCH | USCH X X X
DCCH USCH X X X
DTCH USCH X X X
DCCH E-DCH X X X X X
DTCH E-DCH X X X X X
BCCH BCH
BCCH FACH X
BCCH HS- X X
DSCH
PCCH PCH
PCCH HS- X X
DSCH
CCCH FACH X
CCCH HS- X X X
DSCH
CTCH FACH X
MCCH FACH X
Downlink MSCH FACH X
(Rx) MTCH | FACH X X
DCCH FACH X X
DCCH DSCH X
DCCH DCH X
DCCH HS- X X X X
DSCH
DTCH FACH X X
DTCH DSCH X
DTCH DCH X
DTCH HS- X X X X
DSCH
SHCCH [ FACH X
SHCCH | DSCH X
7 Services expected from physical layer

The physical layer offersinformation transfer servicesto MAC. For detailed description, see [3].

8

Elements for layer-to-layer communication

The interaction between the MAC layer and other layers are described in terms of primitives where the primitives

represent the logical exchange of information and control between the MAC layer and other layers. The primitives shall
not specify or constrain implementations. The MAC is connected to layer 1, RLC and RRC. The following subclauses

describe the primitives between these layers.

ETSI




3GPP TS 25.321 version 11.3.0 Release 11 52 ETSI TS 125 321 V11.3.0 (2013-01)

8.1 Primitives between layers 1 and 2

8.1.1 Primitives

The primitives are described in [3].

8.1.2 Parameters
a) Transport Format Resource Indicator (TFRI) for HS-DSCH:

- For HS-DSCH the Transport Block size is derived from the TFRI value signalled on the HS-SCCH. The
mapping between TFRI value and Transport Block size is specified in subclause 9.2.3.

b) HARQ information for E-DCH:
- ACK/NACK information (details specified in subclause 9.2.5.1).
- RSN information (detail s specified in subclause 9.2.5.1).
- Power offset (details specified in subclauses 11.8.1.4 and 11.9.1.4).
- E-TFCI (details specified in subclauses 11.8.1.4 and 11.9.1.4).
¢) Relative Grant information for E-DCH (FDD only):
- Serving Relative Grant information (details specified in subclause 9.2.5.2.1).
- Non-serving Relative Grant information (details specified in subclause 9.2.5.2.1).
d) Absolute Grant information for E-DCH (details specified in subclause 9.2.5.2.2 for FDD and in 9.2.6.2.1 for TDD).
- ldentity Type for E-DCH (FDD only).
- Absolute Grant Value.
- Absolute Grant Scope (FDD only).
- Absolute Grant Code Resource (TDD only)
- Absolute Grant Timeslot Resource (TDD only)
- Absolute Grant Resource Duration (TDD only)
- E-HICH Indicator (1.28 Mcps TDD only)
- E-UCCH Number Indicator (1.28 Mcps TDD only)
€) Happy Bit (FDD only, details specified in subclause 9.2.5.2.2).
f) Synchronization Command ( 1.28 Mcps TDD only, details specified in subclause 11.6.3.1).

8.2 Primitives between MAC and RLC

8.2.1 Primitives

The primitives between MAC layer and RLC layer are shown in table 8.2.1.1.
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Table 8.2.1.1: Primitives between MAC layer and RLC layer

Generic Name — Parameter -
Request Indication Response Confirm
MAC-DATA Data, BO, UE-ID type Data, No_TB,
indicator, RLC Entity TD (note), Error
Info indication
MAC-STATUS No_PDU, PDU_Size, BO,
TX status RLC Entity Info
NOTE: TDD only.

MAC-DATA-Reg/Ind:

- MAC-DATA-Req primitive is used to request that an upper layer PDU be sent using the procedures for the
information transfer service;

- MAC-DATA-Ind primitive indicates the arrival of upper layer PDUs received within one transmission time
interval by means of the information transfer service.

MAC-STATUS-Ind/Resp:

- MAC-STATUS-Ind primitive indicatesto RLC for each logical channel the rate at which it may transfer datato
MAC. Parameters are the number of PDUs that can be transferred in each transmission time interval and the
PDU size; it is possible that MAC would use this primitive to indicate that it expects the current buffer
occupancy of the addressed logical channel in order to provide for optimised TFC selection on transport
channels with long transmission time interval. At the UE, MAC-STATUS-Ind primitive is also used to indicate
from MAC to RLC that MAC has requested data transmission by PHY (i.e. PHY-DATA-REQ has been
submitted, see Fig. 11.2.2.1), or that transmission of an RLC PDU on RACH or that the common E-DCH
resource acquisition of Enhanced Uplink in CELL_FACH state or Idle mode has failed due to exceeded
preamble ramping cycle counter.

- MAC-STATUS-Resp primitive enables RLC to acknowledge aMAC-STATUS-Ind. It is possible that RLC
would use this primitive to indicate that it has nothing to send or that it isin a suspended state or to indicate the
current buffer occupancy to MAC.

8.2.2 Parameters

a) Data

- it contains the RLC layer messages (RLC-PDU) to be transmitted, or the RLC layer messages that have been
received by the MAC sub-layer.

b) Number of transmitted transport blocks (No_TB) :

- indicates the number of transport blocks transmitted by the peer entity within the transmission time interval,
based on the TFI value.

¢) Buffer Occupancy (BO):

- the parameter Buffer Occupancy (BO) indicates for each logical channel the amount of datain number of
bytes that is available for transmission and retransmission in RLC layer. When MAC is connected to an AM
RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be
included in the BO. RLC PDUs that have been transmitted but not negatively acknowledged by the peer
entity shall not be included in the BO.

d) RX Timing Deviation (TD), TDD only:

- it contains the RX Timing Deviation as measured by the physical layer for the physical resources carrying the
data of the Message Unit. This parameter is optional and only for Indication. It is needed for the transfer of
the RX Timing Deviation measurement of RACH transmissions carrying CCCH datato RRC.

€) Number of PDU (No_PDU):
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- specifies the number of PDUs that the RLC is permitted to transfer to MAC within atransmission time
interval.
f) PDU Size (PDU_Size):
- gpecifiesthe size of PDU that can be transferred to MAC within atransmission time interval.
g) UE-ID Type Indicator:

- indicatesthe UE-ID typeto beincluded in MAC for aDCCH and DTCH when they are mapped onto a
common transport channel (i.e. FACH, RACH in FDD). On the UE side UE-ID Type Indicator shall always
be set to C-RNTI.

h) TX status:

- when set to value "transmission unsuccessful" this parameter indicatesto RLC that transmission of an RLC
PDU failed in the previous Transmission Time Interval, when set to value "transmission successful” this
parameter indicates to RLC that the requested RLC PDU(s) has been submitted for transmission by the
physical layer.

i) RLC Entity Info

- indicatesto MAC the configuration parameters that are critical to TFC selection depending on its mode and
the amount of datathat could be transmitted at the next TTI. This primitiveis meant to insure that MAC can
perform TFC selection (see subclause 11.4).

j) Error indication

- WhenaMAC SDU isdelivered to upper layer, an error indication is given for the SDU to upper layer if an
error indication for the SDU has been received from lower layer.

k) (Void)

8.3 Primitives between MAC and RRC

8.3.1 Primitives

The primitives between MAC and RRC are shown in table 8.3.1.1.
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Table 8.3.1.1: Primitives between MAC sub-layer and RRC

Parameter
Request Indication Response Confirm
CMAC-CONFIG |UE information elements,
RB information elements,
TrCH information elements,
RACH transmission control elements,
Ciphering elements,
MBMS information elements,
E-DCH configuration elements,
Idle interval information elements
(TDD only)

CMAC- Measurement information elements  [Measurement
MEASUREMENT result
CMAC-STATUS [Cell Reselection(1.28 Mcps TDD only)|Status info,
E-DCH resource
index, Enhanced
Uplink in
CELL_FACH and
Idle mode
process
termination,
E-RUCCH
failure(only for
1.28Mcps TDD),
Cell Reselection
Indication
process
termination (1.28
Mcps TDD only),
Fallback
transmission
initiation (FDD
only), Fallback
transmission
termination (FDD

only)

Generic Name

CMAC-CONFIG-Req:

- CMAC-CONFIG-Req isused to request for setup, release and configuration of alogical channel, e.g. RNTI
allocation, switching the connection between logical channels and transport channels, TFCS update or
scheduling priority of logical channel.

CMAC-MEASUREMENT-Reqg/Ind:

- CMAC-MEASUREMENT-Req isused by RRC to request MAC to perform measurements, e.g. traffic volume
measurements;

- CMAC-MEASUREMENT-Ind is used to notify RRC of the measurement resullt.
CMAC-STATUS-Req:
- CMAC-STATUS-Req primitive notifies MAC of status information.
CMAC-STATUSInd:
- CM AC;—S_TATUSr_I nd_ primitive notifies RRC of status information, Fallback transmission initiation and Fallback
transmission termination.
8.3.2 Parameters

See [7] for adetailed description of the UE, RB and TrCH information elements.
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a)

b)

d)

€)

f)

9)

h)

UE information elements

S-RNTI

SRNC identity

C-RNTI

Activation time

Primary E-RNTI configured per Configured Uplink Frequency

Secondary E-RNTI configured per Configured Uplink Frequency (for FDD only)

RB information elements

RB multiplexing info (Transport channel identity, Logical channel identity, MAC logical channel priority)
DDI mapping table for E-DCH transmission

Indication whether the Logical channel is considered when the Scheduling Information is generated

TrCH information elements

Transport Format Combination Set

MAC-hg/ehs reset indicator

MAC-eg/eli/is reset indicator

Re-ordering release timer (T1)

HARQ Profile parameters (power offset, maximum number of re-transmissions and for 1.28 Mcps TDD
retransmission timer)

E-DCH TTI duration (FDD only)

Allowed combinations for multiplexing of MAC-d flows into MAC-e PDUs or MAC-i PDUs

E-DCH grant type of MAC-d flows (scheduled or non-scheduled)

List of HARQ processes on which non-scheduled grants are allowed (for FDD only, thisisif the grant typeis
non-scheduled and the E-DCH TTI duration is 2ms) in the Primary Uplink Freguency.

TSN field extension for MAC-ehs entity (for FDD only)

TSN field extension for MAC-i/is entity (for FDD and 1.28Mcps TDD only)

Measurement information elements

Reporting Quantity identifiers

Timeinterval to take an average or a variance (applicable when Average or Variance is Reporting Quantity)
CELL_DCH measurement occasion info LCR.

M easurement result
Reporting Quantity

Statusinfo

when set to value "transmission unsuccessful” this parameter indicates to RRC that transmission of aTM RLC
PDU failed (due to e.g. Maximum number of preamble ramping cycles reached for RACH in FDD), when set to
value "transmission successful" this parameter indicates to RRC that the requested TM RLC PDU(s) has been
submitted for transmission by the physical layer.

RACH transmission control

Set of ASC parameters (identifier for PRACH partitions, persistence val ues)

Maximum number of preamble ramping cycles (FDD) or synchronisation attempts (1.28 Mcps TDD) M
Minimum and maximum number of time units between two preamble ramping cycles, Ngoimin @d Ngoimax (FDD

only)
ASC for RRC CONNECTION REQUEST message

Type of random access procedure (1.28 Mcps only)
Enhanced Uplink in CELL_FACH and Idle mode support indicator (FDD and 1.28 Mcps TDD only)

Ciphering elements
Ciphering mode

Ciphering key

Ciphering sequence number

(Void)

MBMS information elements
MBMSId

E-DCH configuration elements
E-DPCCH to DPCCH power offset (FDD only)
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Happy bit delay condition (FDD only)

E-TFCI table index

minimum set E-TFCI per Configured Uplink Frequency (FDD only)

Reference E-TFCI (FDD only)

Periodicities for Scheduling Information with and without grant (FDD only)

The code, timeslots and maximum power available per TDD resource unit per slot in TTIs designated for non-
scheduled use by agiven UE (TDD only)

The frames designated for non-scheduled use by a given UE (specified by means of a start frame number,
repetition period and repetition length) (3.84/7.68 Mcps TDD only)

The subframes designated for non-scheduled use by a given UE (specified by means of a start subframe number,
repetition period and repetition length) (1.28 Mcps TDD only)

Scheduling Information power offset

List of HARQ processes on which scheduled grants are allowed per Configured Uplink Frequency (for FDD
only, thisisif the E-DCH TTI duration is 2ms)

List of HARQ processes on which grants are allowed (FDD only in CELL_FACH state and Idle mode, thisisif
the E-DCH TTI duration is 2ms)

Initial Serving Grant value and type (FDD only)

E-DCH maximum and minimum allowed coderates (TDD only)

A table of paired values, each pair consists of code rate and  normative value (TDD only).

Parameters controlling E-RUCCH operation, such as T-RUCCH, T-SCHED, and aset of persistence values
(one for each ASC) associated with E-RUCCH (3.84/7.68 Mcps TDD only)

Symbol offset Syt (FDD only in CELL_FACH state and |dle mode)

Cell offset Cyitst (FDD only in CELL_FACH state and Idle mode)

Additional E-DCH transmission back off (FDD only in CELL_FACH state or 1dle mode)

E-DCH transmission continuation back off (FDD only in CELL_FACH state or I1dle mode)

HS-DPCCH transmission continuation back off (FDD only in CELL_FACH state)

Maximum period for collision resolution phase (FDD only in CELL_FACH state and Idle mode)

Maximum E-DCH resource allocation for CCCH (FDD only in CELL_FACH state and I1dle mode)

Minimum Serving Grant (FDD only in CELL_FACH state)

Parameters controlling E-RUCCH operation, such as T-RUCCH, N-RUCCH, T-WAIT, T-Sl associated with E-
RUCCH, the carrier on which the E-RUCCH is transmitted for multi-carrier E-DCH operation (1.28 Mcps TDD
only)

Common E-RNTIslist for CCCH transmission (1.28 Mcps TDD only in CELL_FACH state and Idle mode)
Parameters for carrier groups and the related carrier information (1.28Mcps TDD only in multi-carrier E-DCH
operation)

Minimum transport block size for rank2 transmission

CCCH Falback (FDD only)

DCCH Fallback (FDD only)

DTX-DRX and HS-SCCH less Information Elements (FDD only)

MACDTX Cycle

MAC Inactivity Threshold

UE DTX DRX Offset

HS-SCCH less mode of operation

Inactivity Threshold for UE Grant Monitoring
Inactivity Threshold for UE DTX cycle 2
Default SGin DTX Cycle 2

m) E-DCH resource index (FDD only).

n)
0)
p)
a)

r

Enhanced Uplink in CELL_FACH and Idle mode process termination (FDD only)
Cell Resdlection Indication process termination (1.28 Mcps TDD only)
E-RUCCH failure(only for 1.28Mcps TDD)

HS-DSCH/E-DCH SPS Information Elements (1.28 Mcps TDD only)

HS-DSCH SPS operation
E-DCH SPS operation

Idleinterval information elements (TDD only)
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Idleinterval period
Idleinterval offset
s) Cell Resdlection (1.28 Mcps TDD only)
t) MIMO operation (1.28 Mcps TDD only)
u) Fallback transmission termination (FDD only)

v) Fallback transmission initiation (FDD only)

9 Elements for peer-to-peer communication

9.1 Protocol data units

9.1.1 General

A MAC PDU isabit string, with alength not necessarily a multiple of 8 bits. In the drawingsin clause 9.1, bit strings
are represented by tables in which the first bit is the leftmost one on the first line of the table, the last bit is the rightmost
on thelast line of the table, and more generally the bit string is to be read from left to right and then in the reading order
of thelines.

Depending on the provided service, MAC SDUs are bit strings with any non-null length, or bit strings with an integer
number of octetsin length. An SDU isincluded into aMAC PDU from first bit onward.

In the UE for the uplink, all MAC PDUs delivered to the physical layer within one TTI are defined as Transport Block
Set (TBS). It consists of one or several Transport Blocks, each containing one MAC PDU. The Transport Blocks, shall
be transmitted in the order as delivered from RLC. When multiplexing of RLC PDUs from different logical channelsis
performed on MAC, the order of all Transport Blocks originating from the same logical channel shall be the same asthe
order of the sequence delivered from RLC. The order of the different logical channelsinaTBSis set by the MAC
protocol.

9.1.2 MAC PDU (not HS-DSCH or E-DCH)

A MAC PDU consists of an optional MAC header and aMAC Service Data Unit (MAC SDU), seefigure 9.1.2.1. Both
the MAC header and the MAC SDU are of variable size.

The content and the size of the MAC header depends on the type of the logical channel, and in some cases none of the
parametersin the MAC header are needed.

The size of the MAC-SDU depends on the size of the RLC-PDU, which is defined during the setup procedure.

MAC header MAC SDU
UE-Id | UE-Id or
TCTF ype | MBMS-d CIT MAC SDU

Figure 9.1.2.1: MAC PDU

9.1.3 MAC-d PDU (HS-DSCH)

For HS-DSCH the MAC-d PDU format equals the MAC PDU format for the non HS-DSCH case.

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 59 ETSI TS 125 321 V11.3.0 (2013-01)

9.1.4  MAC PDU (HS-DSCH)

There are two different MAC PDU formats for HS-DSCH. Depending on configuration by higher layers the format is
either MAC-hs or MAC-ehs. The MAC PDU format is determined by upper layer signalling [7].

When MAC-hsis configured, aMAC PDU for HS-DSCH consists of one MAC-hs header and one or more MAC-hs
SDUs where each MAC-hs SDU equals aMAC-d PDU. A maximum of one MAC-hs PDU can be transmitted ina TTI
per UE. The MAC-hs header is of variable size. The MAC-hs SDUs in one TTI belongs to the same reordering queue.
If the UE receives successive MAC-hs SDUs of the same size in the MAC-hs PDU, represented by multiple (SID, N)
combinations, the UE behaviour is not specified. In 1.28 Mcps TDD multi-frequency HS-DSCH cell, TSN can be
extended to 9bit asindicated by RRC signalling. When TSN is extended to 9bit, the 3 least significant bits are placed
after the last MAC-hs SDU.

VF|QueuelD| TSN | SID, | N; F, | SID, | N, F, | ==---] SID | N =

MAC-hsheader | MAC-hsSDU |- - - - —- MAC-hs SDU | Padding (opt)

Mac-hs payload

d

Figure 9.1.4.1: MAC-hs PDU

When MAC-ehsis configured, aMAC PDU for HS-DSCH consists of one MAC-ehs header and one or more
reordering PDUs. Each reordering PDU consists of one or more reordering SDUs belonging to the same priority queue.
All reordering SDUs belonging to the same priority queue in one TT1 shall be mapped to the same reordering PDU.
Each reordering SDU equals a complete MAC-ehs SDU or a segment of a MAC-ehs SDU. Each MAC-ehs SDU equals
aMAC-d PDU or aMAC-c PDU (FDD and 1.28 Mcps TDD only). The LCH-ID and L fields are repeated per
reordering SDU. The TSN and Sl fields are repeated per reordering PDU. In 1.28 Mcps TDD multi-frequency HS-
DSCH cell, TSN can be extended to 9bit as indicated by RRC signalling. When TSN is extended to 9bit, the 3 least
significant bits are placed after the last reordering PDU. If several TSNsisincluded in MAC-ehs header, the extented
bits of TSN should be concatenated in the same order asthat of the TSN occurrrence in the MAC-ehs header. For FDD,
the size of the TSN field is configurable by upper layers[7].

The presence of the TSN; and Sl; fields is based on the value of the LCH-ID;; if the LCH-ID; is mapped to the same
reordering queue as LCH-ID;_; or if the value of LCH-ID;_; is equal to the value of LCH-ID;, thereisno TSN; or Sl;
field. The mapping of the LCH-ID to the reordering queue is provided by upper layers[7], except for BCCH or PCCH
where no reordering is applied. The TSN, and Sl fields are always present. For BCCH or PCCH the TSN field, if
present, is always set to zero, the Sl field, if present, is always set to '00" and the TSN and Sl fields shall be ignored by
the receiver.

Depending on the HS-DSCH physical layer category, the maximum number of MAC-ehs PDUs that can be transmitted
inaTTI per UE isone or two per HS-DSCH transport channel.

Thereordering SDUsin one TTI can belong to different priority queues. The reordering SDUsin one TTI can belong to
at most 3 priority queues. The MAC-ehs header is of variable size.

The UE behaviour is unspecified, if any of the following conditions are met:
- if reordering SDUsin one TTI belong to more than 3 priority queues,

- if the TSN field extension for MAC-ehs entity is not configured and MAC-ehs PDU(s) received during one TTI
contain more than 26 reordering SDUSs, or,

- if the TSN field extension for MAC-ehs entity is configured and

- upto 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one TTI
contain more than 44 reordering SDUS; or
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- more than 3 secondary serving HS-DSCH cells are configured and MAC-ehs PDU(s) received during one
TTI contain more than 64 reordering SDUs.

LCH-ID;| L; |[TSN; | SI;| F ===-|LCH-ID| Ly TSNkE Sl | F
————dee oo
MAC-ehs header | Reordering PDU | -|.  Reordering PDU Padding (opt)
Mac-ehs payload

Figure 9.1.4.2: MAC-ehs PDU

VF [QueueID| TSN SID, Ny Fi SID, N, F, ===+ SIDg Ny Fy
et e
MAC-hsheader | MAC-hsSDU | - ——__. MAC-hs SDU TSN(opt) | Padding (opt)

Mac-hs payload  3bit

Figure 9.1.4.3: MAC-hs PDU (1.28Mcps TDD multi-frequency HS-DSCH operation mode only)

LCH-ID; | Ly | TSNy| S|;| F | ===- |LCH-ID«| Lk TSNkE Sl | Fx
_____ !
Bbit Bbit __.--=""""
- am=mT —— I
MAC-ehs header | Reordering PDU L -|.  Reordering PDU TSN; | . TSNy !Padding (opt)
1 ]
Mac-ehs payl oad 3hit 3hit

Figure 9.1.4.4: MAC-ehs PDU (1.28Mcps TDD multi-frequency HS-DSCH operation mode only)

9.1.5 MAC PDU (E-DCH)

There are two different MAC PDU formats for E-DCH. Depending on configuration by upper layers the format is either
MAC-elesor MAC-i/is. The MAC PDU format is determined by upper layer signalling [7].

When MAC-e/esis configured, there are two MAC sublayers, MAC-e and MAC-es. MAC-es sits on top of MAC-e and
receives PDUs directly from MAC-d. MAC-es SDUs (i.e. MAC-d PDUSs) of the same size, coming from a particular
logical channel are multiplexed together into a single MAC-es payload. Thereis one and only one MAC-es PDU per
logical channel per TTI (since only one MAC-d PDU sizeis alowed per logical channel per TTI). To thispayload is
prepended the MAC-es header (see subclause 9.2.4.1). The number of PDUSs, as well as the one DDI value identifying
the logical channel, the MAC-d flow and the MAC-es SDU size are included as part of the MAC-e header. In case
sufficient spaceisleft in the E-DCH transport block or if Scheduling Information needs to be transmitted, an Sl will be
included at the end of the MAC-e PDU (see subclause 9.2.4.2). Multiple MAC-es PDUs from multiple logical channels,
but only one MAC-e PDU can be transmitted ina TTI.

In the example MAC-e PDU shown in figure 9.1.5.2a, the field DD, is referring to the specific DDI value that indicates
that thereisan Sl included in the MAC-e PDU (see subclause 9.2.4.2). This header will not be associated with a new
MA C-es payload. Figure 9.1.5.2b shows the MAC-e PDU format when Sl is sent alone. In this case DDl is not
included in the MAC-e PDU and E-TFCI value O is used.
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MAC-d PDUs coming from one Logical Channel

MAC-d PDU MAC-d PDU MAC-d PDU
\\\ \\\ \\ \\ II ’l
\\ \\ \\ \\ 7/ 1
\s\ \s\\\ N ) 1
o ~) N / 1
DDI1 (N1 TSN1 |MAC-es SDU[MAC-es SDUF = ==IMAC-es SDU

I\Tl MAC-es SDUs of size and LCh indicated by'DDll

»
»

A

MAC-es PDU1

Figure 9.1.5.1 MAC-es PDU

DDI,| N; MAC-es PDU,| DDI, N, MAC-esPDU, e DDI,| N, MAC-es PDU/|
;. : .\._y.:.r ’.’1(.\ . "’.'r.,.*' "’,f"'?‘. .l_,- .I.,.
"- ; ) . . ’.’ -’ \'_>:’ PR . ;\._—\" 1 | ’_/' ,_/'
! | o .’.v" \-\ .’."’ N .. ' ! X X
DDI, N;| DDI, N, DDI,| N,| DDl MAC-es PDU, MAC-es PDU MAC-esPDU,| S Padding
(Opt) (Opt) | (Opt)
D MAC-e PDU g

Figure 9.1.5.2a: MAC-e PDU

S|

[
»

A

MAC-e PDU

Figure 9.1.5.2b: MAC-e PDU (Sl is sent alone)

When MAC-i/isis configured, there are two MAC sublayers, MAC-i and MAC-is. MAC-is sits on top of MAC-i and
receives PDUs directly from MAC-d and MAC-c (FDD and 1.28 Mcps TDD only). When MAC-i/isis configured, a
MAC PDU for E-DCH consists of one MAC-i header and one or more MAC-is PDUs. Each MAC-is PDU consists of
one or more MAC-is SDUs belonging to the same logical channel. Each MAC-is SDU equals a complete or a segment
of aMAC-d PDU or aMAC-c PDU (FDD and 1.28 Mcps TDD only). The MAC-is SDUs can have different sizes. The
LCH-ID and L fields are repeated per MAC-is SDU (see subclause 9.2.4.4). The TSN and SSfields are repeated per
MAC-is PDU (see subclause 9.2.4.3). Multiple MAC-is PDUs from multiple logical channels, but only one MAC-i
PDU can be transmitted inaTTI per E-DCH. In case sufficient space isleft in the E-DCH transport block or if
Scheduling Information needs to be transmitted, an Sl will be included at the end of the MAC-i PDU (see Figure
9.1.5.4a and subclause 11.8.1.6 and subclause 11.9.1.5). For 1.28Mcps TDD multi-carrier E-DCH operation with more
than one carrier group(defined in subclause 9.2.6.3) configured by high layer ,the sufficient space is more than 33 bitsin

ETSI



3GPP TS 25.321 version 11.3.0 Release 11

the E-DCH transport block or if Scheduling Information needs to be transmitted, an extend Sl (see Figure 9.2.6.3.-1a)

ETSI TS 125 321 V11.3.0 (2013-01)

62

will be included at the end of the MAC-i PDU(see Figure 9.1.5.4a and subclause 11.9.1.5), and if the sufficient spaceis

more than 23 bits and less than 33 bits or only one carrier group is configured by high layer, the legacy Sl (see Figure

9.2.6.3.-1) will beincluded at the end of MAC-i PDU(see Figure 9.1.5.4a and subclause 11.9.1.5). For FDD and in
CELL_FACH state only, the UE’s E-RNTI can be included in the MAC-i header. Itsinclusion is signalled with a

reserved LCH-ID value.

MAC-d PDUs coming from one Logical Channd

MAC-d PDU, MAC-d PDU, MAC-d PDU,
~ ~
o o \\ \\ II ’l
~ ~ \ \
~ ~ N N U 1
\\\ \\\\\ \\ II 1
o ~s N / 1
LCH-1D14|L11 | Fa1 | == [LCH-ID1 Ly | Fix SS1 | TSN1 |MAC-is SDU[MAC-is SDU| - - -[MAC-is SDU
< > < >
MAC-i Header1 MAC-is PDUL
Figure 9.1.5.3 MAC-is PDU.
MAC-i hdr, MAC-isPDU; MAC-i hdr, MACisPDU, | MAC-i hdr, MAC-is FDU,
. i \ N 27 - Kk ot o .
1 1 \, AN e ! .’m".— _,-"‘ / /"
! ) ‘.\ tv\ '/" ! _,.".r e - Y 2
i ! “ P N ! P . .
! | N e o Bl . .
; ‘ .»_l 7\ .,'— - _r 4 /
; l .’- -\, e ™ _.t'—l 7 - 1 ,,’ ,,'
i ' o7 AT AR P 0 - r
i i e M P ’V'x I ) s -~
. - o s . ke L~ 1 I Y] ’
’_‘ : r’_/ v/" ’_:.\’. "_.’ \4 l' ; IA' .'
. L. K S \ .- Sy h . .

MAC-i hdr, | MAC-i hdri| MAC-i hdr....] MAC-i hdr)] MAC-isPDU; [ MAC-isPDU; | MAC-is PDUn SI Padding
(Opt, FDD only) (Opt) | (Opt)
a | -
| L

MAC-i PDU

Figure 9.1.5.4a: MAC-i PDU.

Sl

[
»

A

MAC-i PDU

Figure 9.1.5.4b: MAC-i PDU (Sl is sent alone)

L CH-ID, |spare bits

E-RNTI

v

P
<

MAC-i Header O

Figure 9.1.5.4c: MAC-i header part for E-RNTI transmission (FDD only)
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| MAC-i hdr, | Sl Padding |

A
v

MAC-i PDU

Figure 9.1.5.4c-1: MAC-i PDU (Sl is sent alone before contention resolution) (FDD only)

MAC-c PDU CRC: pim1, Pim2, Pim3, -+, Pims

Figure 9.1.5.4d: MAC-c PDU with CRC for CCCH transmissions (FDD and 1.28 McpsTDD only)
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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 TCTFfield isaflag that provides identification of the logical channel classon FACH, USCH (TDD only),
DSCH (TDD only) and RACH transport channels, i.e. whether it carriesBCCH, CCCH, CTCH, SHCCH,
MCCH, MTCH, MSCH or dedicated logical channel information. The size and coding of TCTF for FDD and
TDD areshownintables9.2.1.1,9.2.1.2,9.2.1.3,9.2.1.4 and 9.2.1.5. Note that the size of the TCTF field of
FACH for FDD is 2,4 or 8 bitsand for TDD is either 3 or 5 hits 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.
Note that for 3.84 Mcps TDD IMB MBSFN the size and coding of the TCTF field follows the definition in Table
9.2.1.2, i.e. as per the coding for TCTF on FACH for FDD.

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
MSCH
01111
100
SHCCH
101-111 Reserved
(PDUs with this coding
will be discarded by this
version of the protocol)
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TCTF Designation
00 BCCH
01000000 CCCH
01000001- Reserved
01001111 (PDUs with this coding
will be discarded by this
version of the protocol)
01010000 MCCH
01010001- Reserved
01011110 (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- Reserved
10111111 (PDUs with this coding
will be discarded by this
version of the protocol)
11 DCCH or DTCH

over FACH

TCTF Designation
0 SHCCH
1 DCCH or DTCH over

USCH or DSCH

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)

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

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

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

Table 9.2.1.5: Coding of the Target Channel Type Field on RACH for TDD
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The C/T field provides identification of thelogical 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
aso 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;

- Cdl 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 in TDD;

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

- UE-Id Type

The UE-Id Type field is heeded 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
Reserved
10 (PDUs with this coding will be
discarded by this version of
the protocol)
Reserved
11 (PDUs with this coding will be

the protocol)

discarded by this version of

- MBMSId

The MBMS-Id field provides an identifier of MTCH for an MBM S service carried on FACH. The MBMS-
Idisused in the MAC header of MTCH mapped onto FACH in downlink direction; the MBMS-Id is never
used in uplink direction. The MBM S Id to be used by MAC is configured through the MAC control SAP.
The length of the MBM S-Id field is 4 bits. Table 9.2.1.7a shows the 4-bit MBM S-1d field.
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Table 9.2.1.8: Structure of the MBMS-Id field

MBMS-Id MBMS logical channel
field identity [7]
0000 1
0001 2
1110 15
1111 Reserved
(PDUs with this coding will be
discarded by this version of
the protocol)

9.21.1 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 channelson 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/T field, UE-Id type field and UE-Id 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 isthe C-RNTI.

d) DTCH or DCCH mapped to DSCH or USCH:

- the TCTFfield isincluded in the MAC header. 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:

- TheC/T fiddisincluded in the MAC header if multiplexing on MAC is applied.

Case a): MAC SDU
Case b): CIT MAC SDU
Case 0): TCTF L:yEpLd UE-d | CIT MAC SDU
Case d): TCTF : g/i : MAC SDU
Case e): :P cr | 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)

In CELL_DCH state, the MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH is as shown in figure
9.2.11al.
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- CIT field isincluded in the MAC-d PDU header if multiplexing on MAC is applied.
- If MAC-ehsis configured by upper layers[7], no MAC-d PDU header is required.

C/T MAC SDU

_________

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 aMAC-d header. Therefore, the MAC-d PDU isas
showninfigure 9.2.1.1b.1.

MAC SDU

Figure 9.2.1.1b.1 MAC-d PDU format for DTCH and DCCH mapped on E-DCH

9.2.1.1c MAC-d or MAC-c headers for DTCH and DCCH (mapped on HS-DSCH, FDD
and 1.28 Mcps TDD only)

In FDD and 1.28 Mcps TDD, the MAC-c/MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH
CELL_FACH, CELL_PCH ¢tateisasshownin figure 9.2.1.1c-1.

- thereisno MAC-d header included for DTCH and DCCH.
- thereisno MAC-c header included for DTCH and DCCH when UE dedicated H-RNTI is used.

- the U-RNTI isonly included as MAC-c header to MAC-d PDU for DCCH (SRB#1 only)when common H-RNTI
is used

MAC SDU

U-RNTI MAC SDU

Figure 9.2.1.1c-1: MAC-d/MAC-c PDU format for DTCH and DCCH mapped on HS-DSCH (FDD and 1.28
McpsTDD only)
9.21.2 MAC header for BCCH
a) BCCH mapped to BCH:
- no MAC header isincluded.
b) BCCH mapped to FACH:
- the TCTFfieldisincluded in MAC header.
¢) inFDD and 1.28 Mcps TDD, when BCCH mapped to HS-DSCH
- the MAC-ehs header isincluded.
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Case a) MAC SDU
Case b) TCTF MAC SDU
Case ¢) MAC-ehs MAC SDU

Figure 9.2.1.2.1: MAC PDU formats for BCCH

9.2.13 MAC header for PCCH
Thereisno MAC header for PCCH when mapped on PCH.
In FDD and 1.28 Mcps TDD when PCCH is mapped on HS-DSCH:
- the MAC-ehs header isincluded as depicted in Figure 9.2.1.3-1.

MAC-ehs MAC SDU

Figure 9.2.1.3-1: MAC PDU format for PCCH (FDD and 1.28 Mcps TDD only)

9.214 MAC header for CCCH

CCCH mapped to RACH/FACH:
- TCTFfiddisincluded in MAC header.

In FDD and 1.28 Mcps TDD, CCCH mapped to HS-DSCH and to E-DCH:
- no MAC-c header isincluded.

TCTF MAC SDU

Figure 9.2.1.4-1: MAC PDU format for CCCH mapped to RACH/FACH

MAC SDU

Figure 9.2.1.4-2: MAC-c PDU format for CCCH mapped to HS-DSCH or E-DCH (FDD and 1.28 Mcps
TDD only)

9215 MAC Header for CTCH

The TCTFfield isincluded as MAC header for CTCH as shown in figure 9.2.1.5.1.

TCTF MAC SDU

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 asshownin figure 9.2.1.6.1.
a) SHCCH mapped to RACH and USCH/FACH and DSCH:
- TCTF hasto beincluded.
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b) SHCCH mapped to RACH and USCH/FACH and DSCH, where SHCCH isthe only channel.

Case a): TCTF MAC SDU

Case b): MAC SDU

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 isas shown in figure 9.2.1.7.1.
a) If the MAC header for MCCH is not configured through the MAC control SAP:
- thereisno MAC header for MCCH.
b) If the MAC header for MCCH is configured through the MAC control SAP:
- TCTFfiddisincluded 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.

Case a): MAC SDU

Case b): TCTF MAC SDU

Figure 9.2.1.7.1: MAC PDU format for MCCH

9.2.1.8 MAC Header for MTCH
The TCTFfield and MBMS-Id field are included in the MAC header for MTCH as shown in figure 9.2.1.8.1.

TCTF (MBMS-Id MAC SDU

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 isas shown in figure 9.2.1.9.1.
a) If the MAC header for MSCH is not configured through the MAC control SAP:
- thereisno MAC header for MSCH.
b) If the MAC header for MSCH is configured through the MAC control SAP:
- TCTFfieldisincluded 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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Case a): MAC SDU

Case b): TCTF MAC SDU

Figure 9.2.1.9.1: MAC PDU format for MSCH

9.2.2 MAC PDU: Parameters of the MAC header (HS-DSCH)
If MAC-hsis configured by upper layers[7], the parameters for the MAC header are:

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.

Queueidentifier (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 bit.

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. For 1.28 Mcps TDD mullti-
frequency HS-DSCH operation mode, the length of the TSN field can be 6 bits or 9 bits, which is configured by
higher layer. For other operation modes, the length of the TSN field is 6 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 hit.

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 TTI 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. In
7.68 Mcps TDD mode, the maximum number of PDUs transmitted in asingle TTI shall be assumed to be 636. If
more PDUs than the defined maximum number of PDUs for the corresponding mode are received, the UE
behaviour is unspecified.

Flag (F):

TheFfieldisaflag indicating if morefields 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 fidlds. If the Ffield issetto "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 extensi ons than the maximum defined for the
corresponding mode areincluded in a TTI, the UE behaviour is unspecified.

If MAC-ehsis configured by upper layers[7], the parameters for the MAC header are:

Logical channel identifier (LCH-ID):

The LCH-ID field providesidentification of the logical channel at the receiver and the re-ordering buffer
destination of areordering SDU.
Thelength of the LCH-ID is 4 bits.

In FDD and 1.28 Mcps TDD, when SDU from BCCH or PCCH logical channdl is transmitted on HS-DSCH the
LCH-ID field in MAC-ehs header is set to 1111. The identification of the logical channel is done based on H-
RNTI value used for broadcast information in or for paging in HS-SCCH. Table 9.2.2-0 shows the 4-bit LCH-ID
field.

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 72 ETSI TS 125 321 V11.3.0 (2013-01)

Table 9.2.2-0: Structure of the LCH-ID field

LCH-ID Designation

field

0000 Logical channel 1

0001 Logical channel 2

1110 Logical channel 15

1111 Used when SDU from BCCH
or PCCH logical channel is
transmitted on HS-DSCH

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.

For FDD, the length of the TSN field is either 6 or 14 bits, depending on configuration of TSN field extension
for MAC-ehs entity by upper layers[7].

Segmentation Indication (SI)
The Sl field indicates if the MAC-ehs SDU has been segmented. Table 9.2.2-1 shows the 2 bit Sl field.

Table 9.2.2-1: Structure of the Sl field

Sl Field Segmentation indication
00 The first reordering SDU of the reordering PDU is a
completeMAC-ehs SDU.
The last reordering SDU of the reordering PDU is a
complete MAC-ehs SDU.
01 If there are more than one reordering SDUs in the
reordering PDU, the last reordering SDU of the
reordering PDU is a complete MAC-ehs SDU.
The first reordering SDU of the reordering PDU is the
last segment of a MAC-ehs SDU.
10 If there are more than one reordering SDUs in the
reordering PDU, the first reordering SDU of the
reordering PDU is a complete MAC-ehs SDU.
The last reordering SDU of the reordering PDU is the
first segment of a MAC-ehs SDU.
11 If there are more than one reordering SDUs in the
reordering PDU, the first reordering SDU of the
reordering PDU is the last segment of a MAC-ehs
SDU and the last reordering SDU of reordering PDU
is the first segment of a MAC-ehs SDU.
If there is only one reordering SDU in the reordering
PDU, the reordering SDU is a middle segment of a
MAC-ehs SDU.

Length (L)

The L field provides the length of the reordering SDU in octets. The reordering SDU size can vary for each
reordering SDU in the MAC-ehs PDU, and is set for each reordering SDU individually. The length of the Length
fieldis 11 bits.

Flag (F)

TheFfieldisaflagindicating if morefields are present in the MAC-ehs header or not. If the F field is set to "0"
the F field is followed by an additional set of LCH-ID and L fields and optionally (as described in section 9.1.4)
TSN and Sl fields. If the Ffield isset to "1" the F field is followed by areordering PDU. Each header extension
corresponds to one reordering SDU.
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9.2.2.1 MAC header for DTCH and DCCH
If MAC-hsis configured by upper layers[7]:
a) DTCH or DCCH mapped to HS-DSCH:

- The QueueID field and TSN field are alwaysincluded 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 total size of the MAC-hs payload plus the MAC-hs
header is smaller than the transport block set size.

If MAC-ehsis configured by upper layers[7]:
a) DTCH or DCCH mapped to HS-DSCH:

- Thereisawaysone LCH ID field and L field for each reordering SDU included in the MAC-ehs PDU and
one TSN and Sl field for each reordering PDU included in the MAC-ehs PDU. Padding is not explicitly
indicated but isincluded in the end of the MAC-ehs PDU if the total size of the MAC-ehs payload plus the
MAC-ehs header is smaller than the transport block set size.

9.2.3 Signalling of Transport Block size for HS-DSCH

For HS-DSCH the transport block size is derived from the TFRI value signalled on the HS-SCCH. The mapping
between the TFRI value and the transport block size for each mode is specified below:

9.231 Transport block size for FDD

For all transmissions of a transport block, the transport block size is derived from the TFRI value as specified below,
except only in those cases of retransmissions where the Node-B selects a combination for which no mapping exists
between the original transport block size and the selected combination of channelisation Code set and modulation type.
In such cases, the transport block size index value signalled to the UE shall be set to 111111, i.e., k=63.

Let k; be the TFRI signalled on the HS-SCCH value and let ko ; be the value in table 9.2.3.1 or table 9.2.3.2 (as
configured by higher layers) corresponding to the modulation and the number of codes signalled on the HS-SCCH. Let
k; be the sum of the two values: k; = k; + ko ;. The transport block size L(k;) can be obtained by accessing the position k;
in one of the tablesin Annex A (normative) or by using one of the corresponding formulas below (informative).

The use of table 9.2.3.2 requires MAC-ehs.

Formula corresponding to table 9.2.3.1:
If k, < 40

L(k,) =125+12-k,
else

L(k) = | L p* |

p = 2085/ 2048
L. =296

end

Table 9.2.3.1: Values of kg, for different numbers of channelization codes and modulation schemes,
bit aligned (QPSK and 16QAM)

Combinationi | Modulation Numbq of . ko i
scheme channelization codes

0 QPSK 1 1

1 2 40

2 3 63
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3 4 79
4 5 92
5 6 102
6 7 111
7 8 118
8 9 125
9 10 131
10 11 136
11 12 141
12 13 145
13 14 150
14 15 153
15 16QAM 1 40
16 2 79
17 3 102
18 4 118
19 5 131
20 6 141
21 7 150
22 8 157
23 9 164
24 10 169
25 11 175
26 12 180
27 13 184
28 14 188
29 15 192

NOTE: Some UE categories are only required to support values of K; up to the value of 52 for the first HARQ
transmission, as described in [23].

Formula corresponding to table 9.2.3.2:
If k; < 40

L(k)=(Q14+k)*8

else

L(kl) = \_Lmin pkI J* 8

[5274]29&1

27
I-min = 27

end

Table 9.2.3.2: Values of kg, for different numbers of channelization codes and modulation schemes,
octet aligned (QPSK, 16QAM and 64QAM)

Combinationi | Modulation Number_ of _ ko i
scheme channelization codes '

0 QPSK 1 1

1 2 58

2 3 81
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3 4 97
4 5 109
5 6 119
6 7 128
7 8 136
8 9 142
9 10 148
10 11 153
11 12 158
12 13 163
13 14 167
14 15 171
15 16QAM 1 58
16 2 97
17 3 119
18 4 136
19 5 148
20 6 158
21 7 167
22 8 174
23 9 181
24 10 187
25 11 192
26 12 197
27 13 201
28 14 206
29 15 209
30 64QAM 1 81
31 2 119
32 3 142
33 4 158
34 5 171
35 6 181
36 7 190
37 8 197
38 9 204
39 10 209
40 11 215
41 12 220
42 13 224
43 14 228
44 15 233

NOTE: Some UE categories are only required to support values of K; up to the value of 52 for the first HARQ
transmission, as described in [23].

9.2.3.2 Transport block size for 3.84 Mcps TDD

Let k be the signalled TFRI value, then the corresponding HS-DSCH transport block size Ly isgiven by :

If k=1..510

Lk = LLmin ka

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 76 ETSI TS 125 321 V11.3.0 (2013-01)
8313
P= 8102
L, =57
If k=511
L, = 102000

If k=0, Ly indicates NULL and shall not be used to signal a transport block size in the TFRI.

Transport block sizes calculated by this formula shall equal the valuesindicated in Table 9.2.3.2.1

Table 9.2.3.2.1: HSDPA Transport Block Sizes for 3.84 Mcps TDD

TB index TB size TB index TB size TB index TB size TB index TB size
(k) [bits] (k) [bits] (k) [bits] (k) [bits]
0 NULL 128 372 256 2432 384 15890
1 57 129 377 257 2468 385 16124
2 58 130 383 258 2504 386 16362
3 59 131 389 259 2541 387 16604
4 60 132 394 260 2579 388 16849
5 61 133 400 261 2617 389 17098
6 62 134 406 262 2656 390 17351
7 63 135 412 263 2695 391 17607
8 64 136 418 264 2735 392 17867
9 65 137 424 265 2775 393 18131
10 66 138 431 266 2816 394 18399
11 66 139 437 267 2858 395 18671
12 67 140 443 268 2900 396 18946
13 68 141 450 269 2943 397 19226
14 69 142 457 270 2986 398 19510
15 71 143 463 271 3030 399 19798
16 72 144 470 272 3075 400 20091
17 73 145 477 273 3121 401 20388
18 74 146 484 274 3167 402 20689
19 75 147 491 275 3213 403 20994
20 76 148 499 276 3261 404 21304
21 77 149 506 277 3309 405 21619
22 78 150 514 278 3358 406 21938
23 79 151 521 279 3408 407 22263
24 81 152 529 280 3458 408 22591
25 82 153 537 281 3509 409 22925
26 83 154 545 282 3561 410 23264
27 84 155 553 283 3613 411 23607
28 85 156 561 284 3667 412 23956
29 87 157 569 285 3721 413 24310
30 88 158 578 286 3776 414 24669
31 89 159 586 287 3832 415 25033
32 91 160 595 288 3888 416 25403
33 92 161 604 289 3946 417 25778
34 93 162 613 290 4004 418 26159
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35 95 163 622 291 4063 419 26545
36 96 164 631 292 4123 420 26938
37 98 165 640 293 4184 421 27335
38 99 166 650 294 4246 422 27739
39 100 167 659 295 4309 423 28149
40 102 168 669 296 4372 424 28565
41 103 169 679 297 4437 425 28987
42 105 170 689 298 4502 426 29415
43 107 171 699 299 4569 427 29849
44 108 172 709 300 4636 428 30290
45 110 173 720 301 4705 429 30738
46 111 174 730 302 4774 430 31192
47 113 175 741 303 4845 431 31652
48 115 176 752 304 4916 432 32120
49 116 177 763 305 4989 433 32594
50 118 178 775 306 5063 434 33076
51 120 179 786 307 5138 435 33564
52 122 180 798 308 5213 436 34060
53 123 181 809 309 5290 437 34563
54 125 182 821 310 5369 438 35074
55 127 183 834 311 5448 439 35592
56 129 184 846 312 5528 440 36117
57 131 185 858 313 5610 441 36651
58 133 186 871 314 5693 442 37192
59 135 187 884 315 5777 443 37742
60 137 188 897 316 5862 444 38299
61 139 189 910 317 5949 445 38865
62 141 190 924 318 6037 446 39439
63 143 191 937 319 6126 447 40021
64 145 192 951 320 6217 448 40613
65 147 193 965 321 6308 449 41212
66 150 194 980 322 6402 450 41821
67 152 195 994 323 6496 451 42439
68 154 196 1009 324 6592 452 43066
69 156 197 1024 325 6689 453 43702
70 159 198 1039 326 6788 454 44347
71 161 199 1054 327 6889 455 45002
72 163 200 1070 328 6990 456 45667
73 166 201 1085 329 7094 457 46342
74 168 202 1101 330 7198 458 47026
75 171 203 1118 331 7305 459 47721
76 173 204 1134 332 7413 460 48426
77 176 205 1151 333 7522 461 49141
78 178 206 1168 334 7633 462 49867
79 181 207 1185 335 7746 463 50603
80 184 208 1203 336 7860 464 51351
81 186 209 1221 337 7976 465 52109
82 189 210 1239 338 8094 466 52879
83 192 211 1257 339 8214 467 53660
84 195 212 1276 340 8335 468 54453
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85 198 213 1294 341 8458 469 55257
86 201 214 1313 342 8583 470 56073
87 204 215 1333 343 8710 471 56901
88 207 216 1353 344 8839 472 57742
89 210 217 1373 345 8969 473 58595
90 213 218 1393 346 9102 474 59460
91 216 219 1413 347 9236 475 60338
92 219 220 1434 348 9373 476 61230
93 222 221 1456 349 9511 477 62134
94 226 222 1477 350 9652 478 63052
95 229 223 1499 351 9794 479 63983
96 232 224 1521 352 9939 480 64928
97 236 225 1543 353 10086 481 65887
98 239 226 1566 354 10235 482 66860
99 243 227 1589 355 10386 483 67848
100 246 228 1613 356 10539 484 68850
101 250 229 1637 357 10695 485 69867
102 254 230 1661 358 10853 486 70899
103 258 231 1685 359 11013 487 71946
104 261 232 1710 360 11176 488 73009
105 265 233 1736 361 11341 489 74087
106 269 234 1761 362 11508 490 75182
107 273 235 1787 363 11678 491 76292
108 277 236 1814 364 11851 492 77419
109 281 237 1840 365 12026 493 78563
110 285 238 1868 366 12204 494 79723
111 290 239 1895 367 12384 495 80901
112 294 240 1923 368 12567 496 82095
113 298 241 1952 369 12752 497 83308
114 303 242 1981 370 12941 498 84539
115 307 243 2010 371 13132 499 85787
116 312 244 2039 372 13326 500 87054
117 316 245 2070 373 13523 501 88340
118 321 246 2100 374 13722 502 89645
119 326 247 2131 375 13925 503 90969
120 331 248 2163 376 14131 504 92313
121 336 249 2195 377 14340 505 93676
122 340 250 2227 378 14551 506 95060
123 346 251 2260 379 14766 507 96464
124 351 252 2293 380 14984 508 97889
125 356 253 2327 381 15206 509 99335
126 361 254 2362 382 15430 510 100802
127 366 255 2397 383 15658 511 102000

9.2.3.2a Transport block size for 7.68 Mcps TDD
Let k be the signalled TFRI value, then the corresponding HS-DSCH transport block size Ly isgiven by :
If k=1..510

Lk = \_Lmin ka
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33297

P= 32768

L. =57
If k=511

L, = 204000

If k=0, Ly indicates NULL and shall not be used to signal a transport block size in the TFRI.

Transport block sizes calculated by this formula shall equal the valuesindicated in Table 9.2.3.2.1

Table 9.2.3.2a.1: HSDPA Transport Block Sizes for 7.68 Mcps TDD

TB index TB size TB index TB size TB index TB size TB index TB size
(k) [bits] (k) [bits] (k) [bits] (k) [bits]
0 NULL 128 442 256 3438 384 26709
1 57 129 449 257 3494 385 27140
2 58 130 457 258 3550 386 27578
3 59 131 464 259 3607 387 28023
4 60 132 472 260 3666 388 28476
5 61 133 479 261 3725 389 28935
6 62 134 487 262 3785 390 29402
7 63 135 495 263 3846 391 29877
8 64 136 503 264 3908 392 30360
9 65 137 511 265 3971 393 30850
10 66 138 519 266 4035 394 31348
11 67 139 528 267 4101 395 31854
12 69 140 536 268 4167 396 32368
13 70 141 545 269 4234 397 32891
14 71 142 553 270 4302 398 33422
15 72 143 562 271 4372 399 33961
16 73 144 572 272 4443 400 34509
17 74 145 581 273 4514 401 35066
18 76 146 590 274 4587 402 35633
19 77 147 600 275 4661 403 36208
20 78 148 609 276 4736 404 36792
21 79 149 619 277 4813 405 37386
22 81 150 629 278 4891 406 37990
23 82 151 639 279 4970 407 38603
24 83 152 650 280 5050 408 39226
25 85 153 660 281 5131 409 39860
26 86 154 671 282 5214 410 40503
27 87 155 682 283 5298 411 41157
28 89 156 693 284 5384 412 41822
29 90 157 704 285 5471 413 42497
30 92 158 715 286 5559 414 43183
31 93 159 727 287 5649 415 43880
32 95 160 739 288 5740 416 44588
33 96 161 751 289 5833 417 45308
34 98 162 763 290 5927 418 46040
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35 99 163 775 291 6023 419 46783
36 101 164 787 292 6120 420 47538
37 103 165 800 293 6219 421 48306
38 104 166 813 294 6319 422 49085
39 106 167 826 295 6421 423 49878
40 108 168 840 296 6525 424 50683
41 109 169 853 297 6630 425 51501
42 111 170 867 298 6737 426 52333
43 113 171 881 299 6846 427 53178
44 115 172 895 300 6957 428 54036
45 117 173 910 301 7069 429 54908
46 119 174 924 302 7183 430 55795
47 120 175 939 303 7299 431 56696
48 122 176 954 304 7417 432 57611
49 124 177 970 305 7537 433 58541
50 126 178 986 306 7658 434 59486
51 128 179 1001 307 7782 435 60446
52 131 180 1018 308 7908 436 61422
53 133 181 1034 309 8035 437 62414
54 135 182 1051 310 8165 438 63421
55 137 183 1068 311 8297 439 64445
56 139 184 1085 312 8431 440 65486
57 142 185 1103 313 8567 441 66543
58 144 186 1120 314 8705 442 67617
59 146 187 1138 315 8846 443 68709
60 148 188 1157 316 8988 444 69818
61 151 189 1175 317 9134 445 70945
62 153 190 1194 318 9281 446 72091
63 156 191 1214 319 9431 447 73254
64 158 192 1233 320 9583 448 74437
65 161 193 1253 321 9738 449 75639
66 164 194 1274 322 9895 450 76860
67 166 195 1294 323 10055 451 78101
68 169 196 1315 324 10217 452 79361
69 172 197 1336 325 10382 453 80643
70 174 198 1358 326 10550 454 81945
71 177 199 1380 327 10720 455 83267
72 180 200 1402 328 10893 456 84612
73 183 201 1425 329 11069 457 85978
74 186 202 1448 330 11248 458 87366
75 189 203 1471 331 11429 459 88776
76 192 204 1495 332 11614 460 90209
77 195 205 1519 333 11801 461 91666
78 198 206 1543 334 11992 462 93145
79 201 207 1568 335 12185 463 94649
80 205 208 1594 336 12382 464 96177
81 208 209 1619 337 12582 465 97730
82 211 210 1646 338 12785 466 99308
83 215 211 1672 339 12992 467 100911
84 218 212 1699 340 13201 468 102540
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85 222 213 1727 341 13414 469 104195
86 225 214 1755 342 13631 470 105877
87 229 215 1783 343 13851 471 107587
88 233 216 1812 344 14075 472 109324
89 237 217 1841 345 14302 473 111088
90 240 218 1871 346 14533 474 112882
91 244 219 1901 347 14767 475 114704
92 248 220 1932 348 15006 476 116556
93 252 221 1963 349 15248 477 118438
94 256 222 1994 350 15494 478 120350
95 260 223 2027 351 15744 479 122293
96 265 224 2059 352 15999 480 124267
97 269 225 2093 353 16257 481 126273
98 273 226 2126 354 16519 482 128312
99 278 227 2161 355 16786 483 130383
100 282 228 2196 356 17057 484 132488
101 287 229 2231 357 17332 485 134627
102 291 230 2267 358 17612 486 136800
103 296 231 2304 359 17897 487 139009
104 301 232 2341 360 18185 488 141253
105 306 233 2379 361 18479 489 143533
106 311 234 2417 362 18777 490 145850
107 316 235 2456 363 19081 491 148205
108 321 236 2496 364 19389 492 150597
109 326 237 2536 365 19702 493 153029
110 331 238 2577 366 20020 494 155499
111 337 239 2619 367 20343 495 158010
112 342 240 2661 368 20671 496 160560
113 348 241 2704 369 21005 497 163152
114 353 242 2748 370 21344 498 165786
115 359 243 2792 371 21689 499 168463
116 365 244 2837 372 22039 500 171182
117 371 245 2883 373 22395 501 173946
118 377 246 2929 374 22756 502 176754
119 383 247 2977 375 23124 503 179608
120 389 248 3025 376 23497 504 182507
121 395 249 3074 377 23876 505 185454
122 402 250 3123 378 24262 506 188447
123 408 251 3174 379 24653 507 191490
124 415 252 3225 380 25051 508 194581
125 421 253 3277 381 25456 509 197722
126 428 254 3330 382 25867 510 200914
127 435 255 3384 383 26284 511 204000
9.2.3.3 Transport block size for 1.28 Mcps TDD

The mapping of transport block size, in bits, to TFRI value is dependent upon the UE's HS-DSCH capability class.

For 1.28 Mcps TDD multi-frequency HS-DSCH operation, the mapping of transport block size to TFRI valueis
dependent upon the HS-DSCH physical layer category or HS-DSCH physical layer category extension configured by
high layer [7].
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When MAC-hsisused, if neither HS-DSCH SPS operation nor E-DCH SPS operation is enabled, the bit aligned table
of transport block size defined as following shall be used.

If kisthe signalled TFRI value then the corresponding HS-DSCH transport block size L is given by:

Ifk=1.62

Lk = LLmin pkilJ

where

6214
p= ﬁ if the HS-DSCH physical layer category is between 1 and 3 inclusively,

p= ﬁ if the HS-DSCH physical layer category is between 4 and 6 inclusively,
1901 _ _ . :
p= ﬁ if the HS-DSCH physical layer category is between 7 and 9 inclusively,

9445
p= ﬁ if the HS-DSCH physical layer category is between 10 and 12 inclusively,

2345
p= T% if the HS-DSCH physical layer category is between 13 and 15 inclusively,

and
Lmin =240

If k =63 then,
L, = 2788 if the HS-DSCH physical layer category is between 1 and 3 inclusively,
5600 if the HS-DSCH physical layer category is between 4 and 6 inclusively,
8416 if the HS-DSCH physical layer category is between 7 and 9 inclusively,
11226 if the HS-DSCH physical layer category is between 10 and 12 inclusively,
14043 if the HS-DSCH physical layer category is between 13 and 15 inclusively.
If k=0, Ly indicates NULL and shall not be used to signal a transport block size in the TFRI.

Transport block sizes calculated by this formula shall equal the valuesindicated in the following tables: —

Table 9.2.3.3.1: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [1, 3], bit aligned

TB index (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size

[bits] [bits] [bits] [bits]
0 NULL 16 434 32 817 48 1540
1 240 17 451 33 851 49 1602
2 249 18 470 34 885 50 1667
3 259 19 489 35 921 51 1734
4 270 20 508 36 958 52 1804
5 281 21 529 37 996 53 1877
6 292 22 550 38 1037 54 1952
7 304 23 572 39 1078 55 2031
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8 316 24 596 40 1122 56 2113
9 329 25 620 41 1167 57 2198
10 342 26 645 42 1214 58 2287
11 356 27 671 43 1263 59 2380
12 370 28 698 44 1314 60 2476
13 385 29 726 45 1367 61 2575
14 401 30 755 46 1423 62 2679
15 417 31 786 a7 1480 63 2788

Table 9.2.3.3.2: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [4, 6], bit aligned

TB index (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size

[bits] [bits] [bits] [bits]
0 NULL 16 514 32 1159 48 2613
1 240 17 541 33 1219 49 2749
2 252 18 569 34 1283 50 2893
3 265 19 598 35 1350 51 3043
4 279 20 630 36 1420 52 3202
5 294 21 662 37 1494 53 3369
6 309 22 697 38 1572 54 3544
7 325 23 733 39 1654 55 3729
8 342 24 772 40 1740 56 3924
9 360 25 812 41 1831 57 4128
10 379 26 854 42 1926 58 4343
11 398 27 899 43 2027 59 4570
12 419 28 946 44 2132 60 4808
13 441 29 995 45 2244 61 5058
14 464 30 1047 46 2361 62 5322
15 488 31 1101 47 2484 63 5600

Table 9.2.3.3.3: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [7, 9], bit aligned

TB index (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TBsize |TBindex (k)| TB size

[bits] [bits] [bits] [bits]
0 NULL 16 567 32 1421 48 3559
1 240 17 601 33 1505 49 3769
2 254 18 636 34 1594 50 3991
3 269 19 674 35 1688 51 4227
4 285 20 713 36 1787 52 4477
5 301 21 756 37 1893 53 4741
6 319 22 800 38 2005 54 5021
7 338 23 848 39 2123 55 5318
8 358 24 898 40 2249 56 5632
9 379 25 951 41 2381 57 5964
10 402 26 1007 42 2522 58 6317
11 425 27 1066 43 2671 59 6690
12 451 28 1129 44 2829 60 7085
13 477 29 1196 45 2996 61 7503
14 505 30 1267 46 3173 62 7946
15 535 31 1341 47 3360 63 8416
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Table 9.2.3.3.4: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [10, 12], bit aligned

TBindex (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size
[bits] [bits] [bits] [bits]
0 NULL 16 608 32 1641 48 4427
1 240 17 647 33 1746 49 4711
2 255 18 688 34 1858 50 5012
3 271 19 732 35 1977 51 5333
4 289 20 779 36 2103 52 5674
5 307 21 829 37 2238 53 6037
6 327 22 882 38 2381 54 6424
7 348 23 939 39 2533 55 6835
8 370 24 999 40 2695 56 7272
9 394 25 1063 41 2868 57 7737
10 419 26 1131 42 3051 58 8232
11 446 27 1203 43 3247 59 8759
12 474 28 1280 44 3455 60 9320
13 505 29 1362 45 3676 61 9916
14 537 30 1449 46 3911 62 10550
15 571 31 1542 47 4161 63 11226

Table 9.2.3.3.5: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [13,15], bit aligned

TB index (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size
[bits] [bits] [bits] [bits]
0 NULL 16 642 32 1836 48 5250
1 240 17 686 33 1961 49 5606
2 256 18 732 34 2094 50 5987
3 273 19 782 35 2236 51 6393
4 292 20 835 36 2388 52 6827
5 312 21 892 37 2550 53 7290
6 333 22 952 38 2723 54 7785
7 355 23 1017 39 2908 55 8313
8 380 24 1086 40 3105 56 8877
9 405 25 1160 41 3316 57 9479
10 433 26 1238 42 3541 58 10123
11 462 27 1322 43 3781 59 10809
12 494 28 1412 44 4037 60 11543
13 527 29 1508 45 4311 61 12326
14 563 30 1610 46 4604 62 13162
15 601 31 1719 47 4916 63 14043

When MAC-ehsis used, or when MAC-hsis used and HS-DSCH SPS operation or E-DCH SPS operation is enabled,
the octet aligned table of transport block size defined as following shall be used.

NOTE: Whenin CELL_FACH, CELL_PCH or URA_PCH state with HS-DSCH reception, the octet aligned
table of transport block size for the HS-DSCH physical layer category 9 shall be used.

If k isthe signalled TFRI value then the corresponding HS-DSCH transport block size Lk is given by:
Ifk=1.M
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L :{Lo+step (k_l)J*S

8
If k=M+1..62
Kk—
Lk = \_Lmin p lJ* 8
where
1
348 \63-1
p= E , M=10, step=24 if the HS-DSCH physical layer category is between 1 and 3 inclusively,
1
700 \63-1
p= 3— , M=7, step=32 if the HS-DSCH physical layer category is between 4 and 6 inclusively,
1
1052 \e3-1 _ _ . . .
p= T , M=9, step=32 if the HS-DSCH physical layer category is between 7 and 9 inclusively,
N
1403 \e3-1 _ _ _ : .
p= —O , M=10, step=33if the HS-DSCH physical layer category is between 10 and 12 inclusively,
1
1755 \63-1 _ . . : .
p= 3— , M=10, step=35 if the HS-DSCH physical layer category is between 13 and 15 inclusively,
1
1579 \e3-1 _ _ _ : .
p= —O , M=10, step=34 if the HS-DSCH physical layer category is between 16 and 18 inclusively,
1
2107 \63-1 _ _ _ : .
p= —O , M=10, step=36 if the HS-DSCH physical layer category is between 19 and 21 inclusively,
1
26 63-1
p= K , M=10, step=38 if the HS-DSCH physical layer category is between 22 and 24 inclusively,
and
L. =30, L, =112
If k=63 then,

L, = 2784 if the HS-DSCH physical layer category is between 1 and 3 inclusively,
5600 if the HS-DSCH physical layer category is between 4 and 6 inclusively,

8416 if the HS-DSCH physical layer category is between 7 and 9 inclusively, or 25(if MIMO operation is
enabled)

11224 if the HS-DSCH physical layer category is between 10 and 12 inclusively, or 26(if MIMO operation
is enabled)

14040 if the HS-DSCH physical layer category is between 13 and 15 inclusively, or 27(if MIMO operation
is enabled)

12632 if the HS-DSCH physical layer category is between 16 and 18 inclusively, 25(if MIMO operation is
not enabled) or 28
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16856 if the HS-DSCH physical layer category is between 19 and 21 inclusively, 26(if MIMO operation is
not enabled) or 29

21072 if the HS-DSCH physical layer category is between 22 and 24 inclusively, 27(if MIMO operation is
not enabled) or 30

If k=0, Ly indicates NULL and shall not be used to signal atransport block sizein the TFRI.

Transport block sizes calculated by this formula shall equal the values indicated in the following tables:

Table 9.2.3.3.6: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [1, 3], octet aligned

TB index (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TBsize |TBindex (k)| TB size

[bits] [bits] [bits] [bits]
0 NULL 16 432 32 816 48 1536
1 112 17 448 33 848 49 1600
2 136 18 464 34 880 50 1664
3 160 19 488 35 920 51 1728
4 184 20 504 36 952 52 1800
5 208 21 528 37 992 53 1872
6 232 22 544 38 1032 54 1944
7 256 23 568 39 1072 55 2024
8 280 24 592 40 1120 56 2104
9 304 25 616 41 1160 57 2192
10 328 26 640 42 1208 58 2280
11 352 27 664 43 1256 59 2376
12 368 28 696 44 1312 60 2472
13 384 29 720 45 1360 61 2568
14 400 30 752 46 1416 62 2672
15 416 31 784 47 1472 63 2784
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Table 9.2.3.3.7: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [4, 6], octet aligned

TBindex (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size

[bits] [bits] [bits] [bits]
0 NULL 16 512 32 1152 48 2608
1 112 17 536 33 1216 49 2744
2 144 18 568 34 1280 50 2888
3 176 19 592 35 1344 51 3040
4 208 20 624 36 1416 52 3200
5 240 21 656 37 1488 53 3368
6 272 22 696 38 1568 54 3544
7 304 23 728 39 1648 55 3728
8 336 24 768 40 1736 56 3920
9 360 25 808 41 1824 57 4128
10 376 26 848 42 1920 58 4336
11 392 27 896 43 2024 59 4568
12 416 28 944 44 2128 60 4808
13 440 29 992 45 2240 61 5056
14 464 30 1040 46 2360 62 5320
15 488 31 1096 47 2480 63 5600

Table 9.2.3.3.8: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [7, 9], 25(if MIMO operation is enabled), octet alignhed

TB index (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TBsize |TBindex (k)| TB size

[bits] [bits] [bits] [bits]
0 NULL 16 560 32 1416 48 3552
1 112 17 600 33 1504 49 3768
2 144 18 632 34 1592 50 3984
3 176 19 672 35 1688 51 4224
4 208 20 712 36 1784 52 4472
5 240 21 752 37 1888 53 4736
6 272 22 800 38 2000 54 5016
7 304 23 848 39 2120 55 5312
8 336 24 896 40 2248 56 5632
9 368 25 944 41 2376 57 5960
10 400 26 1000 42 2520 58 6312
11 424 27 1064 43 2664 59 6688
12 448 28 1128 44 2824 60 7080
13 472 29 1192 45 2992 61 7496
14 504 30 1264 46 3168 62 7944
15 528 31 1336 47 3360 63 8416
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Table 9.2.3.3.9: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [10, 12], 26(if MIMO operation is enabled), octet aligned

TBindex (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size
[bits] [bits] [bits] [bits]
0 NULL 16 608 32 1640 48 4424
1 112 17 640 33 1744 49 4704
2 144 18 688 34 1856 50 5008
3 176 19 728 35 1976 51 5328
4 208 20 776 36 2096 52 5672
5 240 21 824 37 2232 53 6032
6 272 22 880 38 2376 54 6416
7 304 23 936 39 2528 55 6832
8 336 24 992 40 2688 56 7264
9 376 25 1056 41 2864 57 7736
10 408 26 1128 42 3048 58 8224
11 440 27 1200 43 3240 59 8752
12 472 28 1280 44 3448 60 9312
13 504 29 1360 45 3672 61 9912
14 536 30 1448 46 3904 62 10544
15 568 31 1536 47 4160 63 11224

Table 9.2.3.3.10 : HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [13,15], 27(if MIMO operation is enabled), octet aligned

TB index (k)| TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)| TB size
[bits] [bits] [bits] [bits]
0 NULL 16 640 32 1832 48 5240
1 112 17 680 33 1960 49 5600
2 144 18 728 34 2088 50 5976
3 176 19 776 35 2232 51 6384
4 216 20 832 36 2384 52 6816
5 248 21 888 37 2544 53 7280
6 280 22 952 38 2720 54 7776
7 320 23 1016 39 2904 55 8304
8 352 24 1080 40 3096 56 8864
9 392 25 1152 41 3312 57 9464
10 424 26 1232 42 3536 58 10112
11 456 27 1320 43 3776 59 10792
12 488 28 1408 44 4032 60 11528
13 520 29 1504 45 4304 61 12312
14 560 30 1608 46 4600 62 13144
15 600 31 1712 47 4912 63 14040
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Table 9.2.3.3.11: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [16,18], 25(if MIMO operation is not enabled), 28, octet aligned

TB index (k)] TBsize |TBindex (k)] TBsize |TBindex (k)| TB size |TBindex (k)| TB size
[bits] [bits] [bits] [bits]
0 NULL 16 624 32 1736 48 4840
1 112 17 664 33 1856 49 5160
2 144 18 704 34 1976 50 5496
3 176 19 752 35 2104 51 5864
4 208 20 808 36 2248 52 6248
5 248 21 856 37 2392 53 6664
6 280 22 912 38 2552 54 7104
7 312 23 976 39 2720 55 7568
8 344 24 1040 40 2896 56 8072
9 384 25 1112 41 3088 57 8600
10 416 26 1184 42 3296 58 9176
11 448 27 1264 43 3512 59 9776
12 480 28 1344 44 3744 60 10424
13 512 29 1432 45 3992 61 11112
14 544 30 1528 46 4256 62 11848
15 584 31 1632 47 4536 63 12632

Table 9.2.3.3.12: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [19,21], 26(if MIMO operation is not enabled), 29, octet aligned

TB index (k)] TBsize |TBindex (k)| TBsize |TBindex (k)] TBsize |TBindex (k)] TB size
[bits] [bits] [bits] [bits]
0 NULL 16 664 32 2008 48 6024
1 112 17 712 33 2152 49 6448
2 144 18 768 34 2304 50 6904
3 184 19 824 35 2464 51 7400
4 216 20 880 36 2640 52 7920
5 256 21 944 37 2832 53 8488
6 288 22 1008 38 3032 54 9088
7 328 23 1080 39 3248 55 9736
8 360 24 1160 40 3480 56 10424
9 400 25 1240 41 3728 57 11168
10 432 26 1328 42 3992 58 11960
11 472 27 1424 43 4272 59 12808
12 504 28 1528 44 4576 60 13720
13 544 29 1632 45 4904 61 14688
14 584 30 1752 46 5248 62 15736
15 624 31 1872 47 5624 63 16856
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Table 9.2.3.3.13: HSDPA Transport Block Sizes for 1.28 Mcps TDD, for HS-DSCH physical layer
category [22,24], 27(if MIMO operation is not enabled), 30, octet aligned

TB index (k)] TBsize |TBindex (k)] TBsize |TBindex (k)| TB size |TBindex (k)] TB size
[bits] [bits] [bits] [bits]
0 NULL 16 704 32 2248 48 7136
1 112 17 760 33 2416 49 7664
2 144 18 816 34 2592 50 8240
3 184 19 872 35 2792 51 8856
4 224 20 944 36 3000 52 9520
5 264 21 1016 37 3224 53 10232
6 296 22 1088 38 3464 54 11000
7 336 23 1168 39 3720 55 11824
8 376 24 1256 40 4000 56 12712
9 416 25 1352 41 4304 57 13664
10 448 26 1456 42 4624 58 14688
11 488 27 1560 43 4968 59 15784
12 528 28 1680 44 5344 60 16968
13 568 29 1808 45 5744 61 18232
14 608 30 1944 46 6176 62 19600
15 656 31 2088 47 6632 63 21072

9.24 MAC PDU: Parameters of the MAC header (E-DCH)

9.24.1 MAC-es header parameters

- Transmission Sequence Number (TSN):
The TSN field provides the transmission sequence number for the MAC-es PDU. Thisinformation is used for
reordering purposes to support in-sequence delivery to higher layers. The length of the TSN field is 6 bits.

9.24.2 MAC-e header parameters

- Datadescription indicator (DDI):
The DDI field identifies the logical channel, MAC-d flow and size of the MAC-d PDUs concatenated into the
associated MAC-es PDU. The mapping between the DDI values and the logical channel ID, MAC-d flow and
PDU sizeis provided by higher layers. The length of the DDI field is 6 hits.

- For FDD: When, due to the quantization in the transport block sizes that can be supported or triggering of the
Scheduling Information, the size of the data plus header is less than or equal to the TB size of the E-TFC
selected by the UE minus 24 bits, the DDI value [111111] shall be appended at the end of the MAC-e header
and a Scheduling Information shall be concatenated into this MAC-e PDU, where DDI value [111111]
indicates that there is a Scheduling Information concatenated in this MAC-e PDU. Otherwisg, if the size of
the data plus header is less than or equal to the TB size of the E-TFC selected by the UE minus 18 bits, a
Scheduling Information shall be concatenated into this MAC-e PDU. In any other case it is understood that
another MAC-es PDU or Scheduling Information does not fit and it is therefore not necessary to reserve
room in the transport block for an additional DDI field.

- For TDD: When, due to the quantization in the transport block sizes that can be supported or triggering of the
Scheduling Information (due to timer expiry, see subclauses 11.9.1.4aand 11.9.1.5), the size of the data plus
header is less than or equal to the TB size of the E-TFC selected by the UE minus 29bits, the DDI value
[111111] shall be appended at the end of the MAC-e header and a Scheduling Information shall be
concatenated into this MAC-e PDU, where DDI value [111111] indicates that there is a Scheduling
Information concatenated in this MAC-e PDU. Otherwise, if the size of the data plus header is less than or
equal to the TB size of the E-TFC selected by the UE minus 23 bits, a Scheduling Information shall be
concatenated into this MAC-e PDU. In any other case it is understood that another MAC-es PDU or
Scheduling Information does not fit and it is therefore not necessary to reserve room in the transport block for
an additional DDI field.
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- Number of MAC-d PDUs (N):
The number of consecutive MAC-d PDUs corresponding to the same DDI value. The length of the N field is6
bits.

9.24.3 MAC-is header parameters

- Transmission Sequence Number (TSN):
The TSN field provides the transmission sequence number for the MAC-is PDU. Thisinformation is used for
reordering purposes to support in-sequence delivery to higher layers. For TDD, the length of the TSN field is 6
bits. For FDD and 1.28Mcps TDD, the length of the TSN field is either 6 or 14 hits, depending on configuration
of TSN field extension for MAC-i/is entity by upper layers[7].

- Segmentation Status (SS):
The Segmentation Status (SS) field provides indication of the segmentation status of the MAC SDU or segment
of MAC SDU belonging to the logical channel identified by the LCH-ID field. The length of the SSfield is 2
bits.

Table 9.2.4.3-1: Structure of the SS field

SS Field Segmentation status
00 The first MAC-is SDU of the MAC-is PDU is a
complete MAC-d PDU or MAC-c PDU.
The last MAC-is SDU of the MAC-is PDU is a
complete MAC-d PDU or MAC-c PDU.

01 If there are more than one MAC-is SDUs in the MAC-
is PDU, the last MAC-is SDU of the MAC-is PDU is a
complete MAC-d PDU or MAC-c PDU.

The first MAC-is SDU of the MAC-is PDU is the last
segment of a MAC-d PDU or MAC-c PDU.

10 If there are more than one MAC-is SDUs in the MAC-
is PDU, the first MAC-is SDU of the MAC-is PDU is a
complete MAC-d PDU or MAC-c PDU.

The last MAC-is SDU of the MAC-is PDU is the first
segment of a MAC-d PDU or MAC-c PDU.

11 If there are more than one MAC-is SDUs in the MAC-
is PDU, the first MAC-is SDU of the MAC-is PDU is
the last segment of a MAC-d PDU or MAC-c PDU and
the last MAC-is SDU of MAC-is PDU is the first
segment of a MAC-d PDU or MAC-c PDU.

If there is only one MAC-is SDU in the MAC-is PDU,
the MAC-is SDU is a middle segment of a MAC-d
PDU or MAC-c PDU.

9.24.4 MAC-i header parameters

- Length (L):
The L field provides the length of the MAC-is SDU in octets. The size can vary for each SDU inthe MAC-is
PDU, and is set for each SDU individually. The length of the Length field is 11 bits.

- Logical channel identifier (LCH-ID):
The LCH-ID field providesidentification of the logical channel at the receiver and the re-ordering buffer
destination of aMAC-is SDU. In FDD, one LCH-ID valueisreserved to indicate that the UE'SE-RNTI is
included in the MAC-i header. The length of the LCH-ID is 4 bits.
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Table 9.2.4.4-1: Structure of the LCH-ID field (FDD only)

LCH-ID Field Designation
0000 Logical channel 1
0001 Logical channel 2
1101 Logical channel 14
1110 Identification of CCCH (SRB0)
1111 Identification of E-RNTI being included.

Table 9.2.4.4-2: Structure of the LCH-ID field (1.28 Mcps TDD only)

LCH-ID Field Designation
0000 Logical channel 1
0001 Logical channel 2
1101 Logical channel 14
1110 Identification of CCCH (SRBO0)
1111 Reserved

- Flag(F):
The Ffield isaflag indicating if more fields are present in the MAC-i header or not. If the F field is set to "0"
the F field is followed by an additional set of LCH-ID, L and Ffields. If the F field isset to "1" the F field is
followed by a MAC-is PDU. Each header extension corresponds to one MAC-is SDU.

- E-RNTI (FDD only)
The E-RNTI field provides the UE's E-RNTI value.

- Spare (S) (FDD only):
The Sfield is needed to achieve octet alignment in case the UE's E-RNTI isincluded in the MAC-i header. In
this version of the specification, the spare field shall be set to "0000".

9.2.5 Signaling of control information for FDD E-DCH

9.25.1 HARQ information
This control information is used in support of the uplink hybrid ARQ functionality.

- ACK/NACK information:
Transmitted on the E-HICH, on the downlink frequency associated with the uplink frequency where the uplink
transmission was made, from each cell in the E-DCH active set of each Activated Uplink Frequency, the
ACK/NACK information indicates the successful or un-successful decoding of the corresponding uplink
transmission. This information allows the UE to know whether to make another transmission for the same MAC-
eor MAC-i PDU or to start the transmission of a new one. The length of the ACK/NACK field is 1 bit.

- RSN:
Transmitted on the E-DPCCH, the RSN is used to convey the uplink HARQ transmission number. Because of
the limitation in the field size, the RSN saturates to the maximum val ue once that is reached. The combination of
the RSN and the transmission timing allows the receiver to determine the exact transmission number (see [16]).
The length of the RSN field is 2 hits.

9.25.2 DL Scheduling information

This control information is used by Node-Bsin a UE's E-DCH active set in order to control its use of E-DCH system
resources.

9.25.2.1 Relative Grants

- Serving Relative Grant:
The Serving Relative Grant is defined per Configured Uplink Frequency. The Serving Relative Grant is
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transmitted on the downlink frequency associated with the uplink frequency where the uplink transmission will
be made. The Serving Relative Grant is transmitted on the E-RGCH from al cellsin the serving E-DCH RLS,
and from al cellsin the Secondary Serving E-DCH RLS, when the Secondary Uplink Frequency is activated.
The serving relative grant allows the Node B scheduler to incrementally adjust the serving grant of UEs under its
control. By definition, there can only be one serving relative grant command received at any one time per
Activated Uplink Frequency. This indication can take three different values, "UP", "DOWN" or "HOLD".

- Non-serving Relative Grant:
The Non-serving Relative Grant is defined per Configured Uplink Frequency. The Non-Serving Relative Grant
istransmitted on the downlink frequency associated with the uplink frequency where the uplink transmission
will be made. In CELL_DCH state, the Non-Serving Relative Grant is transmitted on the E-RGCH from a non-
serving E-DCH RL and from Secondary Non-Serving E-DCH RL. In CELL_FACH state, the Non-Serving
Relative Grant is transmitted on the E-RGCH from a Common E-RGCH RL. The non-serving relative grant
allows neighboring Node Bsto adjust the transmitted rate of UEs that are not under their control in order to
avoid overload situations. By definition, there could be multiple non-serving relative grant commands received
by MAC at any time per Activated Uplink Frequency. This indication can take two different values, "DOWN" or
"HOLD".

The handling of the Relative Grant signalling is based on the Scheduling Grant table configured by higher layers and
shown in Tables9.2.5.2.1.1and 9.2.5.2.1.2. Onetable is used for all Configured Uplink Frequencies.

Table 9.2.5.2.1.1: Scheduling Grant Table 1 (SG-table)

Index Scheduled
Grant
37 (168/15)°*6
36 (150/15)**6
35 (168/15)°*4
34 (150/15)°*4
33 (134/15)*4
32 (119/15)**4
31 (150/15)°*2
30 (95/15)*4
29 (168/15)°
28 (150/15)°
27 (134/15)°
26 (119/15)°
25 (106/15)°
24 (95/15)°
23 (84/15)°
22 (75/15)°
21 (67/15)°
20 (60/15)°
19 (53/15)°
18 (47/15)°
17 (42/15)°
16 (38/15)°
15 (34/15)°
14 (30/15)°
13 (27/15)°
12 (24/15)°
11 (21/15)°
10 (19/15)°
9 (17/15)°
8 (15/15)°
7 (13/15)°
6 (12/15)°
5 (11/15)°
4 (9/15)°
3 (8/15)°
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Table 9.2.5.2.1.2: Scheduling Grant Table 2 (SG-table)

Index Scheduled
Grant

37 (377/15)°x4
36 (336/15)°x4
35 (237/15)°x6
34 (212/15)°x6
33 (237/15)°x4
32 (168/15)°*6
31 (150/15)°*6
30 (168/15)°*4
29 (150/15)°x4
28 (134/15)°x4
27 (119/15)°x4
26 (150/15)°x2
25 (95/15)°x4
24 (168/15)°
23 (150/15)°
22 (134/15)°
21 (119/15)°
20 (106/15)°
19 (95/15)°
18 (84/15)°
17 (75/15)°
16 (67/15)°
15 (60/15)°
14 (53/15)°
13 (47/15)°
12 (42/15)°
11 (38/15)°
10 (34/15)°
9 (30/15)°
8 (27/15)°
7 (24/15)°
6 (21/15)°
5 (19/15)°
4 (17/15)°
3 (15/15)°
2 (13/15)°
1 (12/15)°
0 (11/15)°

When the Serving_Grant for each Activated Uplink Frequency needs to be determined due to E-RGCH signalling (see
subclause 11.8.1.3.2), the UE shall:

- if the UE received a Serving Relative Grant in CELL_DCH state or in CELL_FACH state after collision
resolution (FDD only):

Determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1.1 or table 9.2.5.2.1.2) that is
equal or higher to the reference_ETPR, and determine the corresponding index in the SG-table: SG ypr.

If the UE received a Serving Relative Grant "UP", based on the threshol ds " 3-index-step threshold" and "2-
index-step threshold" configured by higher layers, determine the Serving_Grant as follows:
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- if SGLypr < "3-index-step threshold":
- Serving_Grant = SG[MIN(SG_ypr + 3, 37)].
- if "3-index-step threshold" <= SG| ypr < "2-index-step threshold":
- Serving_Grant = SGIMIN(SG_yp: + 2, 37)].
- if "2-index-step threshold" <= SG pr-:
- Serving_Grant = SGIMIN(SG_ypr + 1, 37)].
- If the UE received a Serving Relative Grant "DOWN?", determine the Serving_Grant:
- Serving_Grant = SG[MAX(SGLuer -1, 0)].
- if the UE received a Non-serving Relative Grant in CELL_DCH dtate:

- Determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1.1 or table 9.2.5.2.1.2) that is
equal or higher to the maximum of reference ETPR2 of al active HARQ processes, and determine the
corresponding index in the SG-table: SG|ypr2:

- If the UE received a Non-serving Relative Grant "DOWN?", determine the Serving_Grant:
- Serving_Grant = SGIMAX(SG_yprz -1, 0)]
- if the UE received aNon-serving Relative Grant on a Common E-RGCH RL in CELL_FACH date:

- determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1.1 or table 9.2.5.2.1.2) that is
equal or higher to the maximum of reference_ ETPR2 of all active HARQ processes, and determine the
corresponding index in the SG-table: SGypry:

- if the UE received a Non-serving Relative Grant "DOWN?", based on the "Minimum Serving Grant"
configured by higher layers, determine the Serving_Grant:

- if SGLypre > "Minimum Serving Grant™:

- Serving_Grant = SG[MAX(SG_ypr2 -1, "Minimum Serving Grant")].
- if SGLypre <= "Minimum Serving Grant":

- the Serving_Grant is unchanged (i.e. kept from previous TTI).

- if the UE received a Serving Relative Grant in CELL_FACH state before collision resolution (FDD only) or in
Idle mode:

- the Serving_Grant is unchanged (i.e. kept from previous TTI).

9.25.2.2 Absolute Grant
The absolute grant is defined per Configured Uplink Frequency.

The absolute grant message is sent on the downlink frequency associated with the uplink frequency where the uplink
transmission will be made, on the configured E-AGCH, from the Serving E-DCH cell and from the Secondary Serving
E-DCH cell when the Secondary Uplink Frequency is activated. The absolute grant message allows the Node B
scheduler to directly adjust the granted rate of UEs under its control. In FDD, the channel is also used for collision
resolution and release of common E-DCH resources.

The E-AGCH is ashared channel that uses an E-RNTI specific CRC in order to address messages to specific users (see
[16]). The RRC may configure the MAC-e or MAC-i with two different E-RNTIs per Configured Uplink Frequency,
one primary and one secondary. Based on the identity that is used, the following information will be conveyed
implicitly when an absolute grant message is received:

- ldentity Type:

Thisvariable will take the value "Primary" or " Secondary” respectively based on whether the message was
addressed to the primary or the secondary E-RNTI.
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The absolute grant message itself includes multiple fields that are multiplexed together into 6 bits inside the MAC-e or
MAC-i of the Node B and then submitted to the physical layer for transmission on the E-AGCH. These fields are:

- Absolute Grant Vaue:
Thisfield is used to determine the maximum E-DCH traffic to pilot ratio (E-DPDCH/DPCCH) that the UE is
allowed to use in the next transmission. The length of the Absolute Grant Value field is 5 bits.

- Absolute Grant Scope:
Thisfield indicates the applicability of the Absolute Grant. It can take two different values, "Per HARQ process’
or "All HARQ processes’, allowing to indicate whether the HARQ process activation/de-activation will affect
one or al processes. The Absolute Grant Scopeisencoded in 1 bit. In CELL_DCH state, when the E-DCH is
configured with 10ms TTI, only the value "All HARQ processes' isvalid (see subclause 10). In case | dentity
Typeis"Secondary", only the value "All HARQ processes' isvalid in this version of the protocol.
In CELL_FACH sate, if "Per HARQ process" scope is enabled by higher layers and when the E-DCH is
configured with 2 ms TTI, the absolute grant scope can take two different values, "Per HARQ process' or "All
HARQ processes’, alowing to indicate whether the HARQ process activation/de-activation will affect aHARQ
process, and to indicate the release of the common E-DCH resources. Otherwise, in CELL_FACH state, the only
valid valueis"All HARQ processes' (see subclause 10).

- Common E-DCH resource release (FDD only in CELL_FACH):
An AG with value set to 'INACTIVE' isused by the Node B to release common E-DCH resources.

9.2.5.2.2a UL MIMO rank and offset

The rank and offset message is sent on the downlink frequency on the configured E-ROCH from the serving E-DCH
cell. The E-ROCH is a shared channel that uses the E-ROCH E-RNTI specific CRC in order to address messages to
specific users (see [16]). The E-ROCH channel allows the Node B to directly adjust the maximum transmission rank
and the secondary stream rate of UES under its control. A UE shall keep and use information provided over the E-
ROCH channel until the next E-ROCH message is received.

The E-ROCH includes multiple fields that are multiplexed together into 6 bits inside the MAC-i of the Node B and then
submitted to the physical layer for transmission on the E-ROCH. These fields are:

-  SETFC offset:
Thisfield determines an offset to calculate the virtual serving grant that the UE is allowed to use in the next
transmission of the secondary stream. The length of S-ETFC offset field is 5 bits.

- Rank Indication:
Thisfield indicates the maximum allowed rank that the UE can use in the next transmissions. It can take two
different values, "rank2 allowed" or "rank2 not allowed", indicating whether the UE may use rank2
transmissions or not. The rank indication is encoded in 1 bit.

9.25.3 UL Scheduling information

This control information is used by UEsto indicate to their serving E-DCH Node-B the amount of resources they
require.

9.25.3.1 Happy Bit

The happy hit isasingle bit field that is passed from MAC to the physical layer for inclusion on the E-DPCCH. This
field takes two values, "Not Happy" and "Happy" indicating respectively whether the UE could use more resources or
not. The setting of the Happy Bit is defined in subclause 11.8.1.5.

A happy bit isreported on each of the Activated Uplink Frequencies.

9.25.3.2 Scheduling Information

The Scheduling Information is located at the end of the MAC-e or MAC-i PDU and is used to provide the serving Node
B with a better view of the amount of system resources needed by the UE and the amount of resourcesit can actually
make use of. The transmission of thisinformation will be initiated due to the quantization of the transport block sizes
that can be supported or based on the triggers defined in subclause 11.8.1.6. When a Scheduling Information is
transmitted, its contents shall always be updated in new transmissions with the buffer status after application of the E-
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TFC selection procedure described in subclause 11.8.1.4. The logical channels for which a non-scheduled grant is
configured shall never be taken into account when putting together this information. In addition, the RRC may restrict
applicability for logical channels for which no non-scheduled grant was configured.

A Scheduling Information is reported independently on each of the Activated Uplink Frequencies.
Thisinformation includes the following fields:

- Highest priority Logical channel ID (HLID):
The HLID field identifies unambiguously the highest priority logical channel with available data. If multiple
logical channels exist with the highest priority, the one corresponding to the highest buffer occupancy will be
reported. The length of the HLID is 4 bits. In case the TEBS isindicating index 0 (0 byte), the HLID shall
indicate the value "0000".

- Fieldsrelated to amount of available data:

- Total E-DCH Buffer Status (TEBS):
The TEBSfield identifies the total amount of data available across all logical channels for which reporting has
been requested by the RRC and indicates the amount of data in number of bytes that is available for transmission
and retransmission in RLC layer. If MAC-i/isis configured, it also includes the amount of datathat is available
for transmission in the MAC-i/is segmentation entity. When MAC is connected to an AM RLC entity, control
PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also beincluded inthe TEBS. RLC
PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be included in the
TEBS.

The length of thisfield is 5 bits. The valuestaken by TEBS are shown in Table 9.2.5.3.2.1.

Table 9.2.5.3.2-1: TEBS Values

Index TEBS Value (bytes)
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0 TEBS =0
1 0<TEBS=10
2 10<TEBS =14
3 14<TEBS =18
4 18 <TEBS =24
5 24 < TEBS =32
6 32<TEBS =42
7 42 < TEBS =55
8 55 <TEBS =73
9 73 <TEBS =97
10 97 < TEBS =129
11 129 <TEBS =171
12 171 < TEBS = 228
13 228 < TEBS = 302
14 302 < TEBS =401
15 401 < TEBS =533
16 533 < TEBS =708
17 708 < TEBS =940
18 940 < TEBS = 1248
19 1248 < TEBS = 1658
20 1658 < TEBS = 2202
21 2202 < TEBS = 2925
22 2925 < TEBS = 3884
23 3884 < TEBS = 5160
24 5160 < TEBS = 6853
25 6853 < TEBS = 9103
26 9103 < TEBS = 12092
27 12092 < TEBS = 16062
28 16062 < TEBS = 21335
29 21335 < TEBS = 28339
30 28339 < TEBS = 37642
31 37642 < TEBS

- Highest priority Logical channel Buffer Status (HLBS):
The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative to
the highest value of  the buffer size range reported by TEBS when the reported TEBS index is not 31, and
relative to 50000 bytes when the reported TEBS index is 31. The length of HLBS is 4 bits. The values taken by
HLBS are shown in table 9.2.5.3.2.2. In case the TEBSfield is indicating index O (0 byte), the HLBS field shall

indicate index O.

Table 9.2.5.3.2-2: HLBS Values

Index

HLBS values (%)
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UE Power Headroom (UPH):
The UPH field of afrequency indicates the ratio of the maximum UE transmission power and the corresponding
DPCCH code power of that frequency defined in[17]. Thelength of UPH is5 bits.
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The Scheduling Information message is represented in figure 9.2.5.3.2-1 where for each field, the LSB is the rightmost
bit in the figure and the M SB is the leftmost bit.

9.254

UPH
(5bits)

TEBS
(5bits)

HLBS
(4bits)

HLID
(4bits)

Figure 9.2.5.3.2-1: Scheduling Information format

Transport block size

RRC can configure the MAC-e or MAC-i to use one of two Transport block size sets for the 10ms TTI duration and one
of four Trangport block size setsfor the 2ms TTI duration. The normative description of the mapping between the E-
TFCI and the corresponding transport block size is provided in Annex B:

If the UE is configured with E-TFCI table 0 (see[7]) and 2ms TTI, it shall use the mapping defined in Annex

B.1

If the UE is configured with E-TFCI table 1 (see[7]) and 2ms TTI, it shall use the mapping defined in Annex

B.2

If the UE is configured with E-TFCI table 2 (see[7]) and 2ms TTI, it shall use the mapping defined in Annex

B.2a

If the UE is configured with E-TFCI table 3 (see[7]) and 2ms TTI, it shall use the mapping defined in Annex

B.2b

If the UE is configured with E-TFCI table 4 (see[7]) and 2ms TT], it shall use the mapping defined in Annex

B.2c

If the UE is configured with E-TFCI table O (see[7]) and 10ms TTI, it shall use the mapping defined in Annex

B.3

If the UE is configured with E-TFCI table 1 (see[7]) and 10ms TTI, it shall use the mapping defined in Annex

B.4

The mapping in Transport block size table 0 for 2ms TTI (see table in Annex B.1) can aso be obtained using the
formula below.
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Let k be the chosen E-TFCI, then the corresponding E-DCH transport block size Ly is given by the following formula
(informative):

L, =18
if k=0..118,120..126

Lo =120% ()" |
where

1
11484 \1271
P=|l—"an
120
The mapping in Transport block size table 2 for 2ms TTI (see table in Annex B.2a) can also be obtained using the

formula below.

Let k be the chosen E-TFCI, then the corresponding E-DCH transport block size L is given by the following formula
(informetive):

L, =18
if k=0..119,121..126
Ly =[120% (p)* |
where
1
(22996 \1z71
120

The mapping in Transport block size table 0 for 10ms TTI (seetable in Annex B.3) can also be obtained using the
formula below.

Let k be the chosen E-TFCI, then the corresponding E-DCH transport block size Ly is given by the following formula
(informative):

L, =18
if k=0..126

L. = [120* (0)* |
where

1
~ 20000)127—1
120

9.2.6 Signaling of control information for TDD E-DCH

9.2.6.1 HARQ information
This control information is used in support of the uplink hybrid ARQ functionality.

- ACK/NACK information:
Transmitted on the E-HICH, for 1.28Mcps TDD on the carrier  where the associated E-DCH transmission was
made, in the serving E-DCH cell, the ACK/NACK information indicates the successful or unsuccessful decoding
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of the corresponding uplink transmission. If NACK isreceived then the UE may retransmit if appropriate
physical resources are available, otherwise it must receive a further Grant before it can retransmit the MAC-e or
MAC-i PDU. The length of the ACK/NACK fieldis1 bit.

- RSN:
Transmitted on the E-UCCH, the RSN is used to convey the uplink HARQ transmission number. Because of the
limitation in the field size, the maximum value that the RSN can represent isequal to 3.  Once the RSN reaches
this value, the RSN shall alternate between the values of 2 and 3 for any subsequent consecutive retransmissions.
Thus, the RSN sequence follows the pattern 0,1,2,3,2,3,2,3,...(see subclause 11.9.1.1.2). The length of the RSN
field is 2 hits.

- HARQ Process Identifier
Transmitted on the E-UCCH, the HARQ process identifier is selected by the UE and identifies the HARQ
process for which the MAC-e or MAC-i PDU is being transmitted/retransmitted. The length of the HARQ
process identifier field is 3 bits. For TDD, the MSB of the HARQ Process Identifier is not transmitted by the
physical layer but may be inferred by the Node-B according to the nature of the physical resources used
(scheduled or unscheduled). HARQ processes associated with scheduled transmission utilise HARQ Process
IdentifiersO to 3.

9.2.6.2 DL Scheduling information

This control information is used by a Node-B in order to control its use of E-DCH system resources.

9.2.6.2.1 Absolute Grant
The Absolute Grant is defined per configured E-DCH carrier for 1.28Mcps TDD.

The Absolute Grant is sent on downlink on a set of configured E-AGCHs from the serving E-DCH cell, and when the
multiple carriers E-DCH resources are configured for 1.28Mcps TDD, the Absolute Grant of one carrier is sent on the
E-AGCH of this carrier where the associated E-DCH is transmitted, the Absoulte Grant allows the Node B scheduler to
directly adjust the granted rate and assigned physical resources for UEs under its control. The physical resource
assignment indicates to the UE the maximum amount of uplink resources that it may use for a scheduled transmission.

The E-AGCH is ashared channel that uses an E-RNTI specific CRC in order to address messages to specific UES (see
[19]). For TDD, the RRC shall configure the MAC with aprimary E-RNTI only.

A UE isrequired to monitor aset of E-AGCHs. The RRC signals to the UE details of the set of E-AGCHs that are to be
monitored. The UE decodes an Absolute Grant intended for it on the basis of the E-RNTI sent to it by the Node B via
the SRNC and by RRC. The following information will be conveyed in an absolute grant message:
- Absolute Grant Value — maximum power granted per resource unit (per slot)
- Thephysical resourcesto be used for transmission
- Channelisation Code
- Timeslots
- Resource Duration (optional)

The absolute grant message itself includes multiple fields that are multiplexed together into between 14 and 28 bits for
3.84/7.68 Mcps TDD and between 23 and 26 bits for 1.28 Mcps TDD (depending on the system configuration) inside
the MAC-e or MAC-i of the Node B and then submitted to the physical layer for transmission on the E-AGCH. These
fields are:

- Absolute Grant Value:
For TDD, thisfield indicates the maximum E-PUCH transmission power to reference power ratio per TDD
resource unit that the UE is allowed to use on the E-DCH resources associated with the Absolute Grant. A TDD
resource unit is defined as one sixteenth of the OV SF codespace in onetimesiot. The length of the Absolute
Grant Valuefield for TDD is5 bits.

- Channelisation Code:
Thisfield describes the code component of the physical resource grant. For 1.28/3.84 Mcps TDD it comprises an
enumerated val ue of length 5 bits indicating which node on the OV SF code tree has been allocated. For 7.68
Mcps TDD it comprises an enumerated value of length 6 bits indicating which node on the OV SF tree has been
allocated. The mapping between the allocated OV SF and the enumerated node 0...30 for 1.28/3.84 Mcps and
0...62for 7.68 Mcpsisasgivenin[19].
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Timeslot Resource Related Information:

Thisfield describes the timeslot component of the physical resource grant and comprises a bitmap of length
Nrrri- FOr 3.84/7.68 Mcps TDD, the TRRI field indicates which of the times ots configured for E-DCH use by
RRC have been allocated with the LSB corresponding to the lowest numbered E-DCH timeslot and the MSB
corresponding to the highest numbered timeslot. The length of the TRRI field (nyrg)) iS5 bits and is configurable
by RRC on aper-cell basis between 1 and 12 bitsfor 3.84/7.68 Mcps TDD. For 1.28 Mcps TDD, the length of
the TRRI field (nyrg)) iS5 bits with MSB corresponding to TS1 and LSB corresponding to TS5.

Resource Duration Indicator:

Optionally, RRC may configure, on a per-cell basis the presence of aresource duration indicator field on E-
AGCH for TDD. If configured as present in a cell, 3 bits are used to indicate the number of TTI’s alocated and
the spacing between the allocated TTIsviaasingle grant according to table 9.2.6.2.1-2. If thefieldis
configured as not present on E-AGCH in the cell, avalue of 0 isimplicitly assumed by the UE corresponding to
1TTI.

Table 9.2.6.2.1-2 — Resource Duration Indicator (RDI) interpetation

Resource Duration Indicator TTlsallocated TTI spacing
(3 bity)
0 1 1
1 2 1
2 2 2
3 2 4
4 4 1
5 4 2
6 4 4
7 8 1

E-AGCH Cyclic Sequence Number (ECSN):
The ECSN is a 3-hit field used to assist the UE with outer-loop power control of E-AGCH (cf. HCSN for HS-
SCCH).

E-HICH Indicator(El) (1.28 Mcps TDD only)
The E-HICH indicator (El) consists of 2 bits and is used to indicate which E-HICH will convey the
acknowledgement indicator for the scheduled UEs.

E-UCCH Number Indicator (ENI) (1.28 Mcps TDD only)
The E-UCCH Number Indicator (ENI) is a 3-hit field used to indicate the detailed number of E-UCCH.

9.2.6.3 UL Scheduling Information

This control information is used by UEs to indicate to the Node B the amount of resources they require. Scheduling
Information is sent viathe E-PUCH in the MAC-e or MAC-i header when the UE is granted resource and by the E-
RUCCH when no resource has been granted. Scheduling Information consists of three components for single carrier
HSUPA or only one carrier group is configured for multi-carrier E-DCH operation, otherwise five components for
multi-carrier E-DCH operation as defined below.

Buffer Information: This consists of:
- Highest priority Logical Channel (HLID)

The HLID field identifies unambiguously the highest priority logical channel with available data. If multiple
logical channels exist with the highest priority, the one corresponding to the highest buffer occupancy will be
reported. The length of the HLID is 4 bits. In case the TEBS isindicating index 0 (0 byte), the HLID shall
indicate the value "0000".

- Tota E-DCH Buffer Status (TEBS)

The TEBSfield identifies the total amount of data available across all logical channels for which reporting
has been requested by the RRC and indicates the amount of datain number of bytesthat is available for
transmission and retransmission in RLC layer. If MAC-i/isis configured, it aso includes the amount of data
that is available for transmission in the MAC-i/is segmentation entity. When MAC is connected to an AM
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RLC entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall also be
included in the TEBS. RLC PDUs that have been transmitted but not negatively acknowledged by the peer
entity shall not beincluded in the TEBS.

Highest priority Logical channel Buffer Status (HLBS)

The HLBS field indicates the amount of data available from the logical channel identified by HLID, relative
to the highest value of the buffer size range reported by TEBS when the reported TEBS index is not 31, and
relative to 50000 bytes when the reported TEBS index is 31.

UE Power Headroom (UPH): The UPH field of a carrier on which the scheduling information will be transmitted
indicates the ratio of the maximum UE transmission power and the calculated UE transmit power of that
frequency defined asin [18] that would result for B equal to 0. The length of UPH is 5 hits.

Serving and Neighbour Cell Pathloss (SNPL): The field indicates the SNPL value of a carrier on which the
scheduling information will be transmitted. This may be used by the Node-B to assist with its estimation of the
degree of intercell interference each UE will generate and hence the absol ute grant power value and physical
resources to assign . The length of SNPL is5 bits.

If the UE is configured with multiple carriers E-DCH operation and multi carrier groups are configured, the
following components may be included in the scheduling information:

SNPL (Serving and neighbour cell pathloss) bitmap: Thisfield indicates how much carrier groups SNPL
should be included in the scheduling information except the SNPL of the carrier group on which the
scheduling information is transmitted, 1 indicates the carrier group SNPL should be include in the scheduling
information. The length of SNPL bitmap is 5 bits. The carrier group index is ranked by the smallest
frequency value Fsmales Of the carrier group.The smaller the frequency Fsmalest in One carrier group is, the
index in the SNPL bitmap is more near leftmost bit.

SNPLi value: Thisindicates thei-th carrier group SNPL value, i=2..n, n<=5;

NOTE: The carrier group is partitioned according to the neighbour cells. For the E-DCH carriers whose

neighbour cells (with a primary or a secondary frequency being the same as the configured E-DCH carrier
frequency) are the same, the E-DCH carriers should be in the same carrier group. Only one SNPL value
should be reported for the same carrier group in one scheduling information message.

The length of TEBSfield is 5 bits, the values taken by TEBS are shown in Table 9.2.5.3.2-1. The length of HLBSis4
bits, the values taken by HLBS are shown in table 9.2.5.3.2-2.

The Scheduling Information message is represented in figure 9.2.6.3-1 where for each field, the LSB is the rightmost bit
in the figure and the MSB is the leftmost bit:

SNPL UPH TEBS HLBS HLID

(5 bits) (5 bits) (5 bits) (4 bits) (4 bits)

Figure 9.2.6.3.-1: Scheduling Information format

If the UE is configured with multi-carrier E-DCH operation with more than one carrier group, the extended scheduling
Inforamtion format may be included in the MAC-i PDU, the extended format is represented in figure 9.2.6.3-1a where
for each field, the LSB isthe rightmost bit in the figure and the MSB is the leftmost bit:

SNPL UPH TEBS HLBS HLID  SNPL bitmap  SNPL2 SNPLn
(5 bits) (5 bits) (5 bits) (4 bits) (4 bits) (5 bits) (5bits) ... (5 bits)

Figure 9.2.6.3.-1a: Multiple carriers E-DCH operation Scheduling Information format
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If Scheduling Information is sent viathe E-RUCCH then the E-RNTI is aso sent viathe E-RUCCH, as shown by
Figure 9.2.6.3-2 where the LSB is the rightmost bit in the figure and the MSB is the leftmost bit:

Scheduling Information (23 bits) E-RNTI (16 bits)

Figure 9.2.6.3-2: Format of information sent on E-RUCCH

9.26.4 Transport block size

For 1.28 Mcps TDD, the normative description of the mapping between the TB index and the corresponding transport
block size is provided in Annex BC.

For 3.84 Mcps TDD, the normative description of the mapping between the E-TFC index and the corresponding
transport block sizeis provided in Annex BA.

For 7.68 Mcps TDD, the normative description of the mapping between the E-TFC index and the corresponding
transport block sizeis provided in Annex BB.

9.26.4.1 3.84 Mcps TDD Transport Block Size

For 3.84 Mcps TDD, the mapping of transport block size L to signalled index k; ={0,1,...127} (see Annex BA.1) is
given by the formula:

L =|60x p'* |

1
In the above formula p =128" | k; is the TBS index (0...127) and k, is an integer selected based upon the
number of timeslots allocated (n). Values for k,, are tabulated in Table 9.2.6.4.1.

Table 9.2.6.4.1: k,, tabulated as a function of the number of timeslots (n)

Kn
0

18
28
36
42
46
50
54
57
60
62
65

O©CO~NOOUIA~WNES

el
N R O

9.2.6.4.2 7.68 Mcps TDD Transport Block Size

For 7.68 Mcps TDD, the mapping of transport block size L to signalled index k; = {0,1,...127} (see Annex
BB.1) is given by the formula:

L =|60x p' |
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1
In the above formula, p = 256" k;is the TBS index (0...127) and k, is an integer selected based upon the
number of timeslots allocated (n). Values for k,, are tabulated in Table 9.2.6.4.2.

Table 9.2.6.4.2: k, tabulated as a function of the number of timeslots (n)

Kn
0

15
25
31
36
41
44
47
50
10 52
11 54
12 56

O©CoO~NOOOTAWNES

9.2.6.4.3 1.28 Mcps TDD Transport Block Size

For 1.28 Mcps TDD, the mapping of transport block size L to TB index k (k = {0,1,...63};) (see Annex BC.1) for each
carrier is given by the formula:

Table 9.2.6.4.3: formula used to calculate the Transport Block Size

Category 1-2 Category 3-6
1Timedlot | 2Tim@|ots| 3Timedots| 1 Timedot | 2Tim&dots| 3Tim&dots|4&5Timeslots
L, =231, =116,L,,, =162 L, =| L,,;,,p"* | ke [2,62]

min

Ly, =1346, | Ly, = 2754, | L, = 4162, | L, = 2720, | L, = 5532, | L, = 8348, | L, =11160,
o_ 7768 | 2578 | 8934 | o781 | 2934 | 3052 | 9652
7503 2461 8471 9339 2769 2861 9005

NOTE: Whenin CELL FACH state with E-DCH transmission, the formula used to calculate the Transport Block
Size according to the E-DCH physical layer category 3 shall be used.

NOTE: Inmulti-carrier E-DCH operation, for each E-DCH carrier, the Transport Block Size is same asthe single
carrier E-DCH operation.

9.2.6.5 Timing Advance and Synchronisation (3.84/7.68 Mcps TDD only)

9.2.6.5.1 Unsynchronised Handover

In the case of unsynchronised handover (e.g. from FDD or from GERAN) and if no uplink DPCH is alocated the UE
shall obtain timing advance in the new 3.84/7.68 Mcps TDD cell by transmission of Timing Advance Request on the E-
RUCCH and by receiving Timing Advance Response on the E-AGCH.

9.2.6.5.2 Synchronisation

In the case that no uplink DPCH is alocated and after a period T-adv (configured by higher layers[7]) of no uplink
transmission on the E-DCH or E-RUCCH and the UE has information to send on the E-DCH or HS-SICH, then the UE
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shall obtain timing advance and synchronisation by transmission of Timing Advance Request on the E-RUCCH and by
receiving Timing Advance Response on the E-AGCH.

9.2.6.5.3 Timing Advance Request

Timing Advance Request is sent on the E-RUCCH using the general message format shown by Figure 9.2.6.3-1 and by
having TEBS set to 0.

9.2.6.54 Timing Advance Response

Timing Advance Response is sent by the Node B on the E-AGCH in response to a Timing Advance Request and is
indicated by Timeslot Resource Related Information (see Section 9.2.6.2.1) being set to 0. The value to be used for
timing adjustment is carried by the Absolute Grant Value and Channelisation Code fieldsin the E-AGCH as shown by
tables 9.2.6.5-1 and 9.2.6.5-2:

Table 9.2.6.5-1: 3.84 Mcps TDD

Absolute Grant Value (most Channelisation Code (least
significant 3 bits of timing advance) significant 5 bits of timing advance)

0 0 X X X X X X X X

Table 9.2.6.5-2: 7.64 Mcps TDD

Absolute Grant Value (most Channelisation Code (least significant 6 bits
significant 3 bits of timing advance) of timing advance)

0 0 X X X X X X X X X

On receipt of Timing Advance Response the UE shall adjust its transmissions based on the the received timing advance
adjustment [18]. If Timing Advance Response is not received within a period T-RUCCH then the UE shall retransmit
Timing Advance Reguest.

10 Handling of unknown, unforeseen and erroneous
protocol data

Thelist of error cases is reported below:
a) Useof reserved coding in the MAC header

If the MAC entity receivesa MAC PDU with a header field using a value marked as reserved for this version of
the protocol, it shall discard the PDU, unless explicitly mentioned otherwise.

b) Inconsistent MAC header

If the MAC entity receivesa MAC PDU with a header inconsistent with the configuration received from RRC, it
shall discard the PDU. E.g.: In case DTCH is mapped to RACH/FACH, the MAC entity shall discard a PDU
with a C/T field indicating alogical channel number that is not configured.

¢) Erroneous MAC header fields

The MAC PDU shall be discarded if the lower layer gives an error indication for aMAC PDU and aMAC
header isincluded in the MAC PDU.

d) Inconsistent information received on MAC control channels

If the MAC entity receivesinconsistent information on the E-AGCH, it shall ignore the entire message. The
following conditions constitute inconsistent information:
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The Absolute Grant Scopeis"Per HARQ process' and the E-DCH TTI is configured to 10ms.
- TheUEisin CELL_DCH, the Identity Typeis"Secondary" and the Absolute Grant Valueis"INACTIVE".

- Theldentity Typeis"Secondary" and the Absolute Grant Scopeis"Per HARQ process’ in this version of the
protocol.

- TheUEisin CELL_DCH, the Identity typeis"Primary", the Absolute Grant valueis"INACTIVE", the
Absolute Grant Scope is"All HARQ processes’, the E-DCH TTI is configured to 10ms and a secondary E-
RNTI was not configured.

- TheUEisin CELL_FACH and the Absolute Grant Scope is"Per HARQ process' and "Per HARQ process'
scoped is not enabled by higher layers.

- TheUEisin CELL_FACH state, if "Per HARQ process’ scope is enabled by higher layers, the Absolute
Grant Scopeis"Per HARQ process' and the E-DCH TTI isconfigured to 10 ms.

11 Specific functions

11.1  Traffic volume measurement for dynamic radio bearer
control

Dynamic radio bearer control is performed by RRC, based on the traffic volume measurements reported by MAC.
Traffic volume information is measured in MAC layer and the results are reported from MAC layer to RRC layer.

At least every TTI, the MAC layer shall receive from each RLC entity the value of its Buffer Occupancy (BO),
expressed in bytes. RRC can configure MAC to keep track of statistics (i.e. raw BO, average of BO and variance of BO)
on the BO (see[7]) values of all Radio Bearers mapped onto a given transport channel. When the average or variance
are requested, an averaging interval duration will also be provided.

Every time the BO values are reported to MAC, the UE shall verify whether an event was triggered or if a periodic
report isrequired (see[7]). If reporting is required (multiple reports may be triggered in asingle TTI), the MAC shall
deliver to RRC the reporting quantities required for the corresponding RBs. In the case of average and variance of BO,
the averaging should be performed for the interval with the configured duration ending at the time when the event was
triggered.

RRC requests MAC measurement report with the primitive CM AC-Measure-REQ including following parameters.
M easurement information elements.

- Reporting Quantity identifiers
Indicates what should be reported to RRC layer
For each RB, BO (optional), Average of BO (optional), or Variance of BO(optional)

- Timeinterval to take an average or avariance (applicable when Average or Variance is Reporting Quantity)
Indicates time interval to take an average or avariance of BO
The calculation of average and variance of BO shall be based on one sample of BO per 10ms during the time
interval given in thisinformation element. All samples taken in the time interval shall have equal weight in the
calculation.

MAC receives RLC PDUs with the primitive MAC-Data-REQ including following parameters.

- Buffer Occupancy (BO)
The parameter Buffer Occupancy (BO) indicates for each logical channel the amount of datain number of bytes
that is available for transmission and retransmission in RLC layer. When MAC is connected to an AM RLC
entity, control PDUs to be transmitted and RLC PDUs outside the RLC Tx window shall aso be included in the
BO. RLC PDUs that have been transmitted but not negatively acknowledged by the peer entity shall not be
included in the BO.
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11.2  Control of RACH transmissions and Enhanced Uplink in
CELL_FACH state and ldle mode transmissions

The MAC sublayer isin charge of controlling the timing of RACH transmissions on transmission time interval level
(the timing on access ot level is controlled by L1). Note that retransmissions in case of erroneously received RACH
message part are under control of higher layers, i.e. RLC, or RRC for CCCH (and SHCCH for TDD).

In FDD, the MAC sublayer isin charge of controlling the timing of Enhanced Uplink transmissionsin CELL_FACH
state and Idle mode on transmission time interval level (the timing on access dot level iscontrolled by L1). Note that
after common EDCH resource allocation the transmission, retransmission and collision resolution of MAC-i PDUs s
under control of MAC. Retransmissions in case of erroneously received MAC-is PDUs are under control of higher
layers, i.e. RLC, or RRC for CCCH.

11.2.1 Access Service Class selection

The physical RACH resources (i.e. access sots and preambl e signatures for FDD, timeslot and channelisation code for
3.84 Mcps TDD and 7.68 Mcps TDD, SYNC1 code for 1.28 Mcps TDD) may be divided between different Access
Service Classes in order to provide different priorities of RACH usage. In FDD, the physical resources for Enhanced
Uplink in CELL_FACH state and Idle mode (i.e. access slots and preambl e signatures) may be divided between
different Access Service Classes in order to provide different priorities of the usage of the Enhanced Uplink in
CELL_FACH state and Idle mode. It is possible for more than one ASC or for all ASCsto be assigned to the same
access dot/signature space or SYNC1 code.

Access Service Classes are numbered in therange 0 < i < NUumASC < 7 (i.e. the maximum number of ASCsis 8). An
ASC isdefined by an identifier i that defines a certain partition of the PRACH resources and an associated persistence
value P;. A set of ASC parameters consists of NUmASC+1 such parameters (i, P;), i =0, ..., NumASC. The PRACH
partitions and the persistence values P; are derived by the RRC protocol from system information (see[7]). The set of
ASC parametersis provided to MAC with the CMAC-Config-REQ primitive. The ASC enumeration is such that it
corresponds to the order of priority (ASC 0 = highest priority, ASC 7 = lowest priority). ASC 0 shall be used in case of
Emergency Call or for reasons with equivalent priority.

At radio bearer setup/reconfiguration each involved logical channel isassigned aMAC Logical channel Priority (MLP)
intherange 1,...,8. When the MAC sublayer is configured for RACH or common E-DCH transmission in the UE, these
MLP levels shall be employed for ASC selection on MAC.

The following ASC selection scheme shall be applied, where NumA SC is the highest available ASC number and
MinMLP the highest logical channel priority assigned to one logical channel:

- incaseall TBsinthe TB set have the same MLP, select ASC = min(NumASC, MLP);

- incase TBsinaTB set have different priority, determine the highest priority level MinMLP and select
ASC = min(NumASC, MinMLP);

- incaseof indication of reception of HS-SCCH order for NodeB triggered HS-DPCCH transmission from layer 1,
select ASC 0.

When an RRC CONNECTION REQUEST message is sent RRC determines ASC by means of the access class[7]. The
ASC to be used in these circumstances is signalled to MAC by means of the CMAC-CONFIG-REQ message.

If MAC has knowledge of a U-RNTI then the ASC is determined in the MAC entity. If no U-RNTI has been indicated
to MAC then MAC will use the ASC indicated in the CMAC-CONFIG-REQ primitive.

11.2.2 Control of RACH transmissions for FDD mode

The RACH transmissions are controlled by the UE MAC sublayer as outlined in figure 11.2.2.1.

NOTE: Thefigure shall illustrate the operation of the transmission control procedure as specified below. It shall
not impose restrictions on implementation. MAC controls the timing of each initial preamble ramping
cycle as well as successive preamble ramping cycles in case that none or a negative acknowledgement is
received on AICH.
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NOTE: InCell-FACH state, the UE should co-ordinate the UL transmission schedule with the measurement
schedule in FACH measurement occasions so as to minimise any delays associated with inter-frequency
measurements.

MAC receives the following RACH transmission control parameters from RRC with the CMAC-CONFIG-Req
primitive:

- aset of Access Service Class (ASC) parameters, which includes for each ASC, i=0,...,NumASC an
identification of a PRACH partition and a persistence value P, (transmission probability);

- maximum number of preamble ramping cycles M a;

- range of backoff interval for timer Tgoy given in terms of numbers of transmission 10 mstime interval S Ngogmax
and Ngoymin, applicable when negative acknowledgement on AICH isreceived.

- Falback R99 PRACH parameters.

When there is datato be transmitted, MAC selects the ASC from the available set of ASCs, which consists of an
identifier i of a certain PRACH partition and an associated persistence value P;. The procedure to be applied for ASC
selection isdescribed in subclause 11.2.1.

Based on the persistence value P;, the UE decides whether to start the L1 PRACH transmission procedure (see [13]) in
the present transmission time interval or not. If transmission is allowed, the PRACH transmission procedure (starting
with a preamble power ramping cycle) isinitiated by sending of a PHY -ACCESS-REQ primitive. MAC then waits for
accessinformation from L1 viaPHY -ACCESS-CNF primitive. If transmission is not allowed, a new persistency check
is performed in the next transmission time interval. The persistency check is repeated until transmission is permitted.

When the preamble has been acknowledged on AICH, L1 access information with parameter value "ready for data
transmission" isindicated to MAC with PHY -ACCESS-CNF primitive. Also, if CCCH or DCCH fallback is
configured, Fallback transmission initiation is reported to higher layers with a CMAC-STATUS-Ind primitive. Then
data transmission is requested with PHY -DATA-REQ primitive, and the PRACH transmission procedure shall be
completed with transmission of the PRACH message part according to L1 specifications. Successful completion (TX
status) of the MAC transmission control procedure shall be indicated to higher layer.

When PHY indicates that no acknowledgement on AICH is received while the maximum number of preamble
retransmissions is reached (defined by parameter Preamble_Retrans Max on L1), a new persistency test is performed in
the next transmission time interval. The timer T, ensures that two successive persistency tests are separated by at least
one 10 mstimeinterval.

In case that a negative acknowledgement has been received on AICH a backoff timer Tgo; is started. After expiry of the
timer, persistence check is performed again. Backoff timer Tgo; iS Set to an integer number Ngo; of 10 mstime
intervals, randomly drawn within an interval 0 < Ngoimin £ Neo1 £ Neoimax (With uniform distribution). Ngoymin and
Neo1max May be set equal when afixed delay is desired, and even to zero when no delay other than the one due to
persistency isdesired.

Before a persistency test is performed it shall be checked whether any new RACH transmission control parameters have
been received from RRC with CMAC-CONFIG-Req primitive. The latest set of RACH transmission control parameters
shall be applied.

If the maximum number of preamble ramping cycles M. is exceeded, failure of RACH transmission shall be reported
to higher layer.

Both, transmission failure and successful completion of the MAC transmission control procedure, shall be indicated
individually for each logical channel of which data was included in the transport block set of that access attempt. When
transparent mode RLC is employed (i.e. for CCCH), transmission status is reported to RRC with CMAC-STATUS-Ind
primitive. For logical channels employing acknowledged or unacknowledged mode RLC, transmission status is reported
to RLC with MAC-STATUS-Ind primitive.

If CCCH or DCCH fallback is configured, both transmission failure of the MAC transmission control procedure (due to
e.g. Maximum number of preamble ramping cycles reached for RACH in FDD) and transmission success upon
finishing transmission of the PRACH message part according to L 1 specifications trigger a CMAC-STATUS-Ind which
informs the RRC about the Fallback transmission termination.
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Figure 11.2.2.1: RACH transmission control procedure (UE side, informative)
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11.2.2A Control of Enhanced Uplink in CELL_FACH state and Idle mode for
FDD mode

The transmissions in Enhanced Uplink in CELL_FACH state and Idle mode are controlled by the UE MAC sublayer as
outlined in figures 11.2.2A-1, 11.2.2A-2 and 11.2.2A-3.

NOTE: Thefigures shall illustrate the operation of the transmission control procedure as specified below. It shall
not impose restrictions on implementation. MAC controls the timing of each initial preamble ramping
cycle as well as successive preamble ramping cycles in case that no or a negative acknowledgement is
received carried with an Al on AICH, if the use of E-Alsis not configured, and in case that noneis
received carried with an Al or a negative acknowledgement is received carried with an E-Al, if the use of
E-Alsis configured.

MAC receives the following random access transmission control parameters from RRC with the CMAC-CONFIG-Req
primitive;

- aset of Access Service Class (ASC) parameters, which includes for each ASC, i=0,...,NumASC an
identification of a PRACH partition and a persistence value P; (transmission probability);

- maximum number of preamble ramping cycles M a;

- range of backoff interval for timer Tgoy given in terms of numbers of transmission 10 mstime interval S Ngogmax
and Ngoymin, applicable when negative acknowledgement is received carried with an E-Al, or carried with an Al,
when the use of E-Alsis not configured;

- Falback R99 PRACH parameters.

When there is data to be transmitted, or upon indication of reception of an HS-SCCH order for NodeB triggered HS-
DPCCH transmission from layer 1 and provided there isno MAC transmission (as per subclause 11.2.2) or Enhanced
Uplink transmission (as per subclause 11.2.2A) on-going, MAC selects the ASC from the available set of ASCs, which
consists of an identifier i of a certain PRACH partition for Enhanced Uplink in CELL_FACH state and Idle mode and
an associated persistence value P;. The procedure to be applied for ASC selection is described in subclause 11.2.1.

Based on the persistence value P;, the UE decides whether to start the L1 physical random access procedure for E-DCH
(see[13)]) in the present transmission time interval. If transmission is allowed, the physical random access procedure for
E-DCH (starting with a preamble power ramping cycle) isinitiated by sending of a PHY -ACCESS-REQ primitive.
MAC then waits for access information from L1 via PHY -ACCESS-CNF primitive. If transmission is not allowed, a
new persistency check is performed in the next transmission time interval. The persistency check is repeated until
transmission is permitted.

When PHY indicates that neither a positive nor negative acknowledgement on AICH is received while the maximum
number of preamble retransmissions is reached (defined by parameter Preamble_Retrans Max on L1), anew
persistency test is performed in the next transmission time interval. The timer T, ensures that two successive persistency
tests are separated by at least one 10 mstime interval.

In case that a negative acknowledgement has been received with an Al on AICH if the use of E-Alsis not configured,
or in case a negative acknowledgement has been received with an E-Al on AICH if the use of E-Al is configured, after
the expiry of T, a backoff timer Tgo, is started. After expiry of the timer, persistence check is performed again. Backoff
timer Tpo; iS Set to an integer number N, of 10 mstime intervals, randomly drawn within an interval 0 < Ngoimin <
Ngo1 £ Ngowmax (With uniform distribution). Ngoimin @d Neoimex May be set equal when afixed delay is desired, and
even to zero when no delay other than the one due to persistency is desired.

Before a persistency test is performed it shall be checked whether any new access transmission control parameters for
Enhanced Uplink in CELL_FACH and Idle mode have been received from RRC with the CMAC-CONFIG-Req
primitive. The latest set of random access transmission control parameters shall be applied.

If the maximum number of preamble ramping cycles M. is exceeded, failure of an Enhanced Uplink transmission in
CELL_FACH dtate or Idle mode shall be reported to higher layer.

If not triggered due to reception of HS-SCCH order for NodeB triggered HS-DPCCH transmission, the procedure ends
if a negative acknowledgement has been received with an E-Al on AICH if the use of E-Al is configured, and the UE
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has CCCH datato transmit on the uplink when CCCH fallback is configured or the UE has DCCH data to transmit on
the uplink when DCCH fallback is configured. MAC provides an "E-DCH resource index" equal to -1 with the CMAC-
STATUS-Ind primitive to the RRC.

When the preambl e has been acknowledged on AICH, then L1 access information with parameter "E-DCH resource
index" corresponding to the selected signature as defined in [24] isindicated to MAC with PHY-ACCESS-CNF
primitive and the timer T, is stopped. MAC provides the "E-DCH resource index" with the CMAC-STATUS-Ind
primitive to the RRC and receives following control parameters from RRC with the CMAC-CONFIG-Req primitive:

- Symbol offset Syteet;

- Cell offset Cyftea;

- Additional E-DCH transmission back off;

- E-DCH and UL DPCCH configuration elements;

- the maximum period for collision resolution phase, where a common E-DCH resource can be used before
collision resolution;

- the maximum E-DCH resource allocation for CCCH;
- E-DCH transmission continuation back off.

For transmissions due to the reception of an HS-SCCH order for NodeB triggered HS-DPCCH transmission, the
following additional parameter is received from RRC with the CMAC-CONFIG-Req primitive:

-  HS-DPCCH transmission continuation back off.

Then DPCCH/E-DPCCH/E-DPDCH transmission is started with sending the PHY -DATA-REQ primitive every
Transmission Time Interval. The PHY -Data-REQ primitive is used to request SDUs used for communications passed to
the physical layer. Hereby, if TTI length is 10 ms, then for thefirst (1 + "Additional E-DCH transmission back off")
Transmission Time Intervals no SDU is passed to the physical layer, i.e. only DPCCH transmission takes place. If TTI
length is 2 ms, then for the first (2 + "Additional E-DCH transmission back off") Transmission Time Intervals no SDU
is passed to the physical layer.

The alocated common E-DCH resource shall be used by MAC to carry either only CCCH transmission or only
DTCH/DCCH transmission, but not both. For NodeB triggered HS-DPCCH transmission, the allocated common E-
DCH resource shall be used by MAC to carry DTCH/DCCH transmission if uplink data arrivesin the UE buffer. In
case of CCCH transmission, the maximum E-DCH resource allocation for CCCH, and in case of DCCH/DTCH or
NodeB triggered HS-DPCCH transmissions, the maximum period for collision resolution phase is calculated from the
allowed start time of the E-DCH transmission. The allowed start time of the E-DCH transmissionis (1 + "Additional E-
DCH transmission back off") TTIsfor 100 ms TTI and (2 + "Additional E-DCH transmission back off") TTIsfor 2 ms
TTI after the start of the DPCCH transmission.

The E-DCH enhanced physical random access transmission procedure is completed with release of the allocated
common E-DCH resource, if one of the following conditionsis fullfilled:

- If the UE according to subclause 8.5.4A in [7] failed to establish the physical channels, or if the criteria for radio
link failure are met as specified in subclause 8.5.6 in [7], then the timer T, is started. After the expiry of T, a
backoff timer Tgo; is started. Backoff timer Tgp, is set to an integer number Ngo; of 10 mstimeintervals,
randomly drawn within an interval 0 < Ngoimin < Neo1 < Neoimax (With uniform distribution). Ngo1min @d Neo1meax
may be set equal when afixed delay is desired, and even to zero when no delay other than the one due to
persistency is desired. The procedure endsiif timer Tgo; expires or the UE performs cell reselection while timer
Tgoz IS running, whatever occurs first. In case of a cell reselection, the timer Tgo, is stopped.

- Incase of CCCH transmission, if the maximum E-DCH resource allocation for CCCH has been reached, then
thistriggersa CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state
and Idle mode process termination.

- Incase of CCCH transmission, when the MAC-i PDU containing the last MAC-c PDU is being transmitted,
TEBS = 0 byte is reported to the Node B MAC as Sl inaMAC-i PDU and the MAC-STATUS-Ind primitive
indicates to RLC for each logical channel that no PDU shall be transferred to MAC. When the empty buffer
status has been reported and no MAC-i PDUs are left for (re-)transmission in MAC, then thistriggersa CMAC-
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STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode process
termination.

- Incaseof DTCH/DCCH or NodeB triggered HS-DPCCH transmission, if no E-AGCH with UE'SE-RNTI has
been received (through an E-RNTI-specific CRC attachment) within the maximum period for collision resolution
phase, then thistriggers a CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in
CELL_FACH state and Idle mode process termination. Then the timer T, is started. After the expiry of T, a
backoff timer Tgo; is started. Backoff timer Tgp, is set to an integer number Ngo; of 10 mstimeintervals,
randomly drawn within an interval 0 < Ngo1min < Neo1 < Neoimax (With uniform distribution). Ngoimin @d Neo1mex
may be set equal when afixed delay is desired, and even to zero when no delay other than the one due to
persistency is desired. The procedure ends when Ty, expires.

- Explicit common E-DCH resource release:
In case of DTCH/DCCH or NodeB triggered HS-DPCCH transmission, if an E-AGCH with UE’s E-RNTI has
been received (through an E-RNTI-specific CRC attachment) with absolute grant value set to 'INACTIVE!, then
thistriggersa CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state
and Idle mode process termination.

- Implicit release with E-DCH transmission continuation backoff
For NodeB triggered HS-DPCCH transmission, or for DTCH/DCCH transmission upon indication of reception
of HS-SCCH order for NodeB triggered HS-DPCCH transmission from layer 1, the UE shall:

- If "HS-DPCCH transmission continuation back off" is present, set "E-DCH transmission continuation back
off" equal to MAX("E-DCH transmission continuation back off", "HS-DPCCH transmission continuation
back off") and use this value instead for the ongoing transmission

NOTE: MAX("infinity", any numerical value) = "infinity".

- If "HS-DPCCH transmission continuation back off" is not present, set "E-DCH transmission continuation
back off" equal to "infinity" and use this value instead for the ongoing transmission

Implicit resource release is enabled only if "E-DCH transmission continuation back off" is not set to "infinity".
If implicit resource release is enabled, then in case of DTCH/DCCH transmission, thetimer This set to "E-DCH
transmission continuation back off* value, when TEBS is 0 byte and the last generated MAC-i PDU with higher
layer datais provided with the PHY -data-REQ primitive to the physical layer for transmission.

If TEBS <> 0 byteis detected while timer Tb is running, then the timer is stopped and uplink data transmission
on the common E-DCH resource continues.

If aMAC-ehs PDU isreceived while timer Th is running, then the timer is re-started.

If the transmission procedure is triggered due to data on the uplink, then upon indication of reception of HS-
SCCH order for NodeB triggered HS-DPCCH transmission from layer 1, thetimer Tb isre-started, if running.

If the "E-DCH transmission continuation back off" valueis set to "0" or if timer Th expiresthe MAC-STATUS-
Ind primitive indicates to RLC for each logical channel that no PDUs shall be transferred to MAC. TEBS=0
byte is reported to the Node B MAC as Sl inaMAC-i PDU. If the"E-DCH transmission continuation back off"
valueisset to "0", then the Sl shal be transmitted with the MAC-i PDU carrying the last DCCH/DTCH data,
given the serving grant is sufficient to carry the Sl in the same MAC-i PDU together with the remaining
DCCH/DTCH data. Otherwise, the empty buffer status report is transmitted separately with the next MAC-i
PDU.

CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and |dle mode
process termination is triggered when the empty buffer status has been reported and no MAC-i PDU isleft in any
HARQ process for (re-)transmission.

- Implicit release with HS-DPCCH transmission continuation backoff
If the common E-DCH resource is alocated for NodeB triggered HS-DPCCH transmission, then implicit
resource release is additionally enabled if "HS-DPCCH transmission continuation back off" is present.
Thetimer Tbhsis set to "HS-DPCCH transmission continuation back off" value at the allowed start time of the
E-DCH transmission.
If TEBS <> 0 byte is detected while timer Tbhs is running, then the timer Tbhsis stopped.
If aMAC-ehs PDU isreceived while timer Tbhsis running, then the timer isre-started.
Once timer Tbhhsis stopped, it is not started anymore for the duration of that E-DCH enhanced physical random
access transmission procedure.
If timer Tbhs expires, the MAC-STATUS-Ind primitive indicates to RLC for each logical channel that no PDUs
shall be transferred to MAC. TEBS = 0 byte is reported to the Node B MAC as Sl inaMAC-i PDU.
CMAC-STATUS-Ind which informs the RRC about the Enhanced Uplink in CELL_FACH state and Idle mode
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process termination is triggered when the empty buffer status has been reported and no MAC-i PDU isleft in any
HARQ process for (re-)transmission.
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Figure 11.2.2A-1: Enhanced Uplink in CELL_FACH state and Idle mode transmission control
procedure (UE side, informative) with Fallback to R99 PRACH, Part |
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Figure 11.2.2A-2: Enhanced Uplink in CELL_FACH state and Idle mode transmission control
procedure (UE side, informative), Part Il for CCCH transmission
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Figure 11.2.2A-3: Enhanced Uplink in CELL_FACH state and Idle mode transmission control
procedure (UE side, informative), Part Il for DTCH/DCCH transmission

11.2.3 Control of RACH transmissions for TDD
11.2.3.1 Control of RACH transmissions for 3.84 Mcps TDD and 7.68 Mcps TDD

The RACH transmissions are performed by the UE as shown in figure 11.2.3.2.

Thefigure shall illustrate the operation of the transmission control procedure as specified below. It shall

NOTE:
not impose restrictions on implementation.
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MAC receives the following RACH transmission control parameters from RRC with the CMAC-Config-REQ
primitive:

- aset of Access Service Class (ASC) parameters, which includes for each ASC, i=0,...,NUmASC an
identification of a PRACH partition and a persistence value P; (transmission probability).

When there is data to be transmitted, MAC selects the ASC from the available set of ASCs, which consists of an
identifier i of a certain PRACH partition and an associated persistence value P;. The procedure to be applied for ASC
selection is described in subclause 11.2.1.

In order to separate different ASCs each PRACH has N sub-channels associated with it (numbered from 0 to N-1). N
may be assigned the value 1,2,4, or 8 by higher layer signalling. Sub-channel i for aPRACH defined intimeslot k is
defined as the k:th slot in the frames where SFN mod N = i. Therefore follows the definition:

- Sub-channel i associated to a PRACH defined in timeslot k is defined as the k:th times ot in the frames where
SFN mod N =i.

Figure 11.2.3.1 illustrates the eight possible subchannels for the case, N=8. For illustration, the figure assumes that the
PRACH is assigned timedlot 3.

SFNmod 8 =0 SFNmod8=1

sots [0[1]2]3[4[s5]e]7]8]o]o]ufse]ws[sa[o]1]2]3]4]5]6]7]8]0]r0]r]12]1a]u4]
° sub-channels 0 and 1 for timeslot 3 '

SFN mod 8 =2 SFN mod 8 =3

o -

slots FO[ll2l3[4[5|6I7|8|9|10|11|12|13|1:I0|1|2|3|4l5[6[7[8[9[10]11[12[13[1:‘

sub-channels 2 and 3 for timeslot 3

SFN mod 8 =4 SFN mod 8 =5

o -

Slots fo|1|2|3|4|5|5|7|8|9|m|n|12|13|1?|o|1|2|Z|4|5|6|7|8|g|1o|11|12|13|11|

sub-channels 4 and 5 for timeslot 3

SFNmod 8=6 SFNmod8=7

(oTal2lae s o7 e o [w]u]ue]wles] o[ 2 o a s e 7 e o ]|l
° sub-channels 6 and 7 for timeslot 3 !

Figure 11.2.3.1 Eight sub-channels for timeslot 3

Based on the persistence value P, the UE decides whether to send the message on the RACH. If transmission is not
alowed, a new persistency check is performed in the next transmission time interval. The persistency check is repeated
until transmission is permitted. If transmission is allowed, a subchannel is randomly selected from the set of available
subchannels for this ASC. The random subchannel selection shall be such that each of the allowed selectionsis chosen
with equal probability. If an available subchannel is not found, the persistency check and subchannel assignment is
repeated for the next subchannel period. If an available subchannel isfound the PRACH transmission procedure is
initiated by sending of a PHY -Data-REQ primitive.

Successful completion (TX status) of the MAC transmission control procedure shall be indicated to higher layer
individually for each logical channel of which data was included in the transport block set of that access attempt. When
transparent mode RLC is employed (i.e. for CCCH), transmission statusis reported to RRC with CMAC-STATUS-Ind
primitive. For logical channels employing acknowledged or unacknowledged mode RLC, transmission status is reported
to RLC with MAC-STATUS-Ind primitive.
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Figure 11.2.3.2: RACH transmission control procedure for TDD (UE side, informative)

11.2.3.1.1 Control of E-RUCCH transmissions
The MAC-e sublayer isin charge of controlling the timing of E-RUCCH transmission.

MAC receivesthe following E-RUCCH transmission control parameters from RRC with the CMAC-Config-REQ
primitive;
- aset of Access Service Class (ASC) parameters, which includes for each ASC, i=0,...,NumASC a persistence
value P; (transmission probability).

When there is data to be transmitted, MAC selects the ASC from the available set of ASCs, which consists of an
identifier i of a persistence value P;. The procedure to be applied for ASC selection is described in subclause
11.23.1.1.1.
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If thisisthe first transmission of the E-RUCCH, i.e. timer T-RUCCH (as described in 11.9.1.44a) is not currently
running, then the persistence value will be assumed to be 1, otherwise it will be the value associated with the chosen
ASC. The persistence value will then be used in the same way as described for RACH transmissions as defined in
section 11.2.3.1.

Note that unlike RACH transmissions no partitioning of the E-RUCCH resource based on ASC will be
implemented..

11.2.31.1.1 Access Service Class selection
For E-RUCCH transmission, the following ASC selection scheme shall be applied:
- select ASC = min (NumASC, MinMLP);

Where NUumASC is the highest available ASC number and MinMLP is the highest priority level of the logical channels
which have data buffered for transmission.

11.2.3.2 Control of RACH Transmissions for 1.28 Mcps TDD
The RACH transmissions are performed by the UE as shown in figure 11.2.3.3

NOTE: Thefigure shal illustrate the operation of the transmission control procedure as specified below. It shall
not impose restrictions on implementation.

UE MAC receives the following RACH transmission control parameters from RRC with the CMAC-Config-REQ
primitive:

- aset of Access Service Class (ASC) parameters, which includes for each ASC, i=0,...,NUmASC an
identification of a PRACH partition and a persistence value P; (transmission probability),

- maximum number of synchronisation attempts M max.

When there is datato be transmitted, MAC selects the ASC from the available set of ASCs, which consists of an
identifier i of a certain PRACH partition and an associated persistence value P;.

Based on the persistence value P;, MAC decides whether to start the L1 PRACH procedure in the present transmission
timeinterval or not. If transmission is allowed, the PRACH transmission procedure (starting with the
SYNC_UL/FPACH power ramping sequence) isinitiated by the sending of a PHY-ACCESS-REQ primitive. MAC
then waits for accessinformation from L1 viathe PHY-ACCESS-CNF primitive. If transmission is not allowed, a new
persistency check is performed in the next transmission time interval. The persistency check is repeated until
transmission is permitted.

If a synchronisation burst has been acknowledged on its associated FPACH, PHY will inform MAC by aPHY -
ACCESS-CNF primitive indicating "ready for RACH data transmission”. Then MAC requests data transmission with a
PHY-DATA-REQ primitive, and the PRACH transmission procedure will be completed with transmission on the
PRACH resources associated with the FPACH.

Successful completion of the MAC procedure isindicated to higher layer individually for each logical channel of which
data was included in the transport block set of that access attempt. When transparent mode RLC is employed (i.e. for
CCCH), transmission statusiis reported to RRC with CMAC-STATUS-Ind primitive. For logical channels employing
acknowledged or unacknowledged mode RLC, transmission status is reported to RLC with MAC-STATUS-Ind
primitive.

If no synchronisation burst received an acknowledgement on the FPACH within the maximum number of transmissions
permitted in a power ramping cycle, PHY will inform MAC by a PHY -ACCESS-CNF primitive indicating "no
response received on FPACH". If the maximum number of synchronisation attempts permitted, Mmax, has not been
exceeded, then MAC commences a new persistency test sequence in the next transmission time interval and the PHY -
ACCESS-REQ procedure is repeated. The timer T, ensures that two successive persistency tests are separated by at
least one transmission time interval. If the maximum number of synchronisation attemptsis exceeded then MAC
abandons the RACH procedure. Failure to complete the MAC procedure isindicated to higher layer by the CMAC-
STATUSInd or MAC-STATUS-Ind primitives.
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Figure 11.2.3.3: RACH transmission control procedure for 1.28 Mcps TDD
(UE side, informative)
11.2.3.2.1 Control of E-RUCCH transmissions
The MAC-e or MAC-i sublayer isin charge of controlling the timing of E-RUCCH transmission.

MAC receivesthe following E-RUCCH transmission control parameters from RRC with the CMAC-Config-REQ
primitive;

- aset of Access Service Class (ASC) parameters, which includes for each ASC, i=0,...,NumASC a persistence
value Pi (transmission probability).

- maximum number of synchronisation attempts Mmax.

When there is E-RUCCH transmission to be initiated, MAC selects the ASC from the available set of ASCs, which
consists of an identifier i of a persistence value Pi. The procedure to be applied for ASC selection is described in
subclause 11.2.3.2.1.1.

The persistence value will be the val ue associated with the chosen ASC. The persistence value will then be used in the
same way as described for RACH transmissions as defined in section 11.2.3.2.
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If an E-RNTI change occursin the serving cell and the Scheduling Information reporting via E-RUCCH is needed
(described in 11.9.1.5), the ongoing E-RUCCH transmission shall be cancelled and a new E-RUCCH transmission shall
be triggered.

For UE in CELL_FACH state with E-DCH transmission, in case of Cell Reselection Indication sending via E-RUCCH
or response to synchronization establishment command via E-RUCCH [18], N_RUCCH shall be assumed to zero, i.e,
E-RUCCH retransmission is not needed. In case of Cell Reselection Indication sending via E-RUCCH, the maximum
number of synchronisation attempts Mmax shall be assumed to 1.

For UE in CELL_FACH state with E-DCH transmission, control of E-RUCCH transmission procedure triggered by
different events shall be co-operated as below:

- If Cell Reselection Indication via E-RUCCH isinvolved:

- During the E-RUCCH transmission procedure triggered by Cell Reselection Indication (described in
11.9.1.5a) ongoing, another E-RUCCH transmission shall not be triggered by any event.

- During the E-RUCCH transmission procedure triggered by any event other than Cell Reselection Indication
ongoing, if Cell Reselection Indication via E-RUCCH needs to be sent, the ongoing E-RUCCH transmission
shall be cancelled and a new E-RUCCH transmission triggered by Cell Reselection Indication shall be
initiated.

- Else

- During the E-RUCCH transmission procedure triggered by Scheduling Information reporting (described in
11.9.1.5) ongoing, E-RUCCH transmission shall not be triggered by synchronization establishment
command.

- During the E-RUCCH transmission procedure triggered as response to synchronization establishment
command, if Scheduling Information reporting via E-RUCCH is needed, the ongoing E-RUCCH
transmission shall be cancelled and Scheduling Information reporting via E-RUCCH shall be initiated
according to the UE’s current status as described in 11.9.1.5.

If one of the following criteriafor E-RUCCH transmission are met, failure indication of the E-RUCCH transmission is
sent to RRC by the CMAC-STATUS-Ind primitive with E-RUCCH failure:

- The maximum number Mmax of synchronisation attempts is reached;

- When the hysteresis timer with the value of N-RUCCH times of T-RUCCH period, which is started when the E-
RUCCH transmission counter isreached to N_RUCCH, is expired.

11.2.3.2.1.1 Access Service Class selection
For E-RUCCH transmission, the following ASC selection scheme shall be applied:
- select ASC = min (NumASC, MinMLP);

Where NumASC is the highest available ASC number and MinMLP isthe highest logical channel priority of the logical
channel which has data buffered for transmission. In case that there is no data buffered for transmission, MinMLP shall
be assumed to the highest logical channel priority of all thelogical channels configured for the UE.

11.2.3.2.1.2 Void

11.3 Void
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11.4  Transport format combination selection in UE (non E-DCH)

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 isthe
highest priority and 8 the lowest. TFC selection in the UE shall be done in accordance with the priorities indicated by
RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

If the uplink TFCS or TFC Subset configured by UTRAN follows the guidelines described in [7] the UE shall perform
the TFC selection according to the rules specified below. If these guidelines are not followed then the UE behaviour is
not specified.

A given TFC can be in any of the following states:
- Supported state;
- Excess-power state;
- Blocked state.

TDD mode UEsin CELL_FACH state using the USCH transport channel and UEsin CELL_DCH state using a DCH
shall continuously monitor the state of each TFC based on its required transmit power versus the maximum UE transmit
power (see[7]). The state transition criteria and the associated requirements are described in [12, 14]. The UE shall
consider that the Blocking criterion is never met for TFCs included in the minimum set of TFCs (see [7]).

The following diagram illustrates the state transitions for the state of a given TFC:

Elimination criterion is met Blocking criterion is met

2.
Supported Excess-powe
state state

Recovery criterion is met

Recovery criterion is met

Figure 11.4.1: State transitions for the state of a given TFC

FDD Mode UEsin CELL_FACH state may estimate the channel path loss and set to excess power state all the TFCs
requiring more power than the Maximum UE transmitter power (see[7]). All other TFCs shall be set to Supported state.

Every time the set of supported TFCs changes, the available bitrate shall be indicated to upper layers for each logical
channel in order to facilitate the adaptation of codec data rates when codecs supporting variable-rate operation are used.
The details of the computation of the available bitrate and the interaction with the application layer are not further
specified.

Before selecting a TFC, i.e. at every boundary of the shortest TTI, or prior to each transmission on PRACH the set of
valid TFCs shall be established. All TFCsin the set of valid TFCs shall:

1. belongtothe TFCS.

l1a. not be restricted by higher layer signalling (e.g. TFC Control, see[7]).
2. not be in the Blocked state.

3. be compatible with the RLC configuration.

4. not require RLC to produce padding PDUs (see [6] for definition).
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5. not carry more bits than can be transmitted inaTTI (e.g. when compressed mode by higher layer scheduling is
used and the presence of compressed frames reduces the number of bits that can be transmitted ina TTI using
the Minimum SF configured).

The UE may remove from the set of valid TFCs, TFCs in Excess-power state in order to maintain the quality of service
for sensitive applications (e.g. speech). However, this shall not apply to TFCs included in the minimum set of TFCs (see
[7]). Additionally, if compressed frames are present within the longest configured TT1 to which the next transmission
belongs, the UE may remove TFCs from the set of valid TFCsin order to account for the higher power requirements.

The chosen TFC shall be selected from within the set of valid TFCs and shall satisfy the following criteriain the order
in which they are listed below:

1. No other TFC shall alow the transmission of more highest priority data than the chosen TFC.

2. No other TFC shall allow the transmission of more data from the next lower priority logical channels. Apply this
criterion recursively for the remaining priority levels.

3. No other TFC shall have alower bit rate than the chosen TFC.

In FDD mode the above rules for TFC selection in the UE shall apply to DCH, and the same rules shall apply for TF
selection on RACH.

In 3.84 Mcps TDD mode and in 7.68 Mcps TDD mode the above rules for TFC selection in the UE shall apply to DCH
and USCH.

11.5 Ciphering

The ciphering function is performed in MAC (i.e. only in MAC-d) if aradio bearer is using the transparent RLC mode.
The part of the MAC PDU that is ciphered isthe MAC SDU and thisis shown in Figure 11.5.1 below.

MAC header MAC SDU

Al 1A

-
e MAC SDU

v

A

N
»

Ciphering Unit
Figure 11.5.1: Ciphered part unit for a MAC PDU

IncaseaTTI contains multiple MAC PDUs for a given Transparent mode RB, the ciphering unit for this RB is the
bitstring concatenation of al the MAC SDUs, resulting in the PLAINTEXT BLOCK, as defined in [15]. In casethereis
only one MAC PDU for agiven Transparent mode RB, the ciphering unit isthe MAC SDU, resulting in the
PLAINTEXT BLOCK. The concatenation order is the same as the order of transmission of the Transport Blocks
between MAC and Physical layer.

The KEY STREAM BLOCK as defined in [10] is applied to the PLAINTEXT BLOCK, and the end resullt,
CIPHERTEXT BLOCK, becomes the ciphered part for the MAC PDU, in case there is only one MAC PDU per RB. In
case there is more than one MAC PDU per RB, the CIPHERTEXT BLOCK is split into the corresponding ciphered
parts for each MAC PDU. The split order is the same as the order of transmission of the Transport Blocks between
MAC and Physical layer.

The ciphering al gorithm and key to be used are configured by upper layers[7] and the ciphering method shall be
applied as specified in [10].

The parameters that are required by MAC for ciphering are defined in [10] and are input to the ciphering a gorithm. The
parameters required by MAC which are provided by upper layers[7] are listed below:

- MAC-d HFN (Hyper frame number for radio bearers that are mapped onto transparent mode RL C)
- BEARER defined asthe radio bearer identifier in [10]. It will use the value RB identity —1 asin [7])

- CK (Ciphering Key)

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 125 ETSI TS 125 321 V11.3.0 (2013-01)

If the TTI consists of more than one 10 ms radio frame, the CFN of the first radio frame in the TTI shall be used as
input to the ciphering algorithm for all the datainthe TTI.

11.6  Control of HS-DSCH transmission and reception

If MAC-hsis configured by upper layers[7], the control of HS-DSCH transmission and reception is defined in
subclauses 11.6.1 and 11.6.2.

If MAC-ehs version is configured by upper layers[7], the control of HS-DSCH transmission and reception is defined in
subclauses 11.6.3 and 11.6.4.

11.6.1 Network operation

The following are the functions of the various functional entities at the network in support of the HARQ protocol used
on HS-DSCH when MAC-hsis configured by upper layers[7].

11.6.1.1 Scheduler

The scheduler performs the following functions:
- Schedulesall UEswithinacell;
- Services priority queues:

- The scheduler schedules MAC-hs SDUs based on information from upper layers. One UE may be associated
with one or more MAC-d flows. Each MAC-d flow contains HS-DSCH MAC-d PDUs for one or more
priority queues.

- Determines the HARQ Entity and the queue to be serviced,
- Setsthe TSN for new data blocks being transferred from the selected queue;
- setthe TSN to value O for the first MAC-hs PDU transmitted for each Queue ID within an HS-DSCH,;
- increment the TSN with one for each transmitted MAC-hs PDU on each Queue ID within an HS-DSCH.

NOTE: In1.28 Mcps TDD multi-frequency HS-DSCH cell, the length of TSN can be 6 bits or 9 bits based on the
configuration of higher layer.

NOTE: The scheduler may re-use TSNs by toggling the NDI bit in order to resume pre-empted transmissions or
to force the UE to flush the soft buffer. In this case the content of the payload may be changed but care
should be taken to preserve the higher layer data order.

- Indicates the Queue ID and TSN to the HARQ entity for each MAC-hs PDU to be transmitted;
- Schedules new transmissions and retransmissions:

- Based on the status reports from HARQ Processes the scheduler determines if either a new transmission or a
retransmission should be made. A new transmission can however be initiated on aHARQ process at any
time. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-
date' MAC-hs SDU.

- Determines the redundancy version:

- The scheduler determines a suitable redundancy version for each transmitted and retransmitted MAC-hs PDU
and indicates the redundancy version to lower layer.

- Determinesthe TDD HCSN:

- Increment UE specific HCSN for each HS-SCCH transmission. In 1.28Mcps TDD multi-frequency HS-
DSCH cdll, UE maintains the respective HCSN for each carrier independently.
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NOTE: For TDD, the scheduler should not schedule the UE who isin theidle interval. For 1.28Mcps TDD, the
scheduler should not schedule the UE who is in the measurement occasion.
11.6.1.2 HARQ entity

- Thereisone HARQ entity per UE in UTRAN. In 1.28 Mcps TDD multi-frequency HS-DSCH cell, HARQ entity
consists of some HARQ sub-entities, each sub-entity is associated with one carrier.

- The HARQ entity sets the Queue ID in transmitted MAC-hs PDUs to the value indicated by the UTRAN
scheduler.

- The HARQ entity sets the transmission sequence number (TSN) in transmitted MAC-hs PDUs to the value
indicated by the UTRAN scheduler.

- TheHARQ entity setsthe HARQ process identifier in transmitted MAC-hs PDUs. UTRAN should:

- determine a suitable HARQ process to service the MAC-hs PDU and set the HARQ process identifier
accordingly.
11.6.1.3 HARQ process

- The HARQ process sets the New data indicator in transmitted MAC-hs PDUs. UTRAN should:
- set the New Data Indicator to the value "0" for the first MAC-hs PDU transmitted by a HARQ process,
- not increment the New Data Indicator for retransmissions of a MAC-hs PDU;
- increment the New Data Indicator with one for each transmitted MA C-hs PDU containing new data.

-  The HARQ process processes received status messages. UTRAN should:

- deliver received status messages to the scheduler.

11.6.2 UE operation

The UE operation in support of the HARQ protocol used on HS-DSCH is split among the following four functional
units with their associated functions.

11.6.2.1 HARQ Entity

Thereis one HARQ entity at the UE which processes the HARQ process identifiers received on the HS-SCCH
transmissions associated with MAC-hs PDUs received on the HS-DSCH.

In 1.28 Mcps TDD muilti-frequency HS-DSCH cell, HARQ sub-entity is configured at UE per carrier where HS-DSCH
is configured. The associated downlink control channel and uplink control channel pair controlling the HS-DSCH
transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carriesthe HS-
DSCH operation related info and the uplink control channel carries the feedback info from the UE side. In 1.28 Mcps
TDD single frequency or multi-frequency HS-DSCH cell, HARQ entity or HARQ sub-entity is configured to handle the
HARQ identity associated with the received MAC-hs PDU from every carrier where HS-DSCH is configured at UE
side.

A number of parallel HARQ processes are used in the UE to support the HARQ entity. The number of HARQ processes
is configured by upper layers:

- Each received MAC-hs PDU shall be allocated to the HARQ process indicated by the HARQ process identifier
of the MAC-hs PDU.
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11.6.2.2 HARQ process
The HARQ process processes the New Data Indicator indicated by lower layers for each received MAC-hs PDU.
The UE may:

- for FDD, if the MAC-hs PDU isreceived within 5 sub-frames from the reception of the previous MAC-hs PDU
intended for this HARQ process; or

- for TDD, if the MAC-hs PDU isreceived before generation of feedback resulting from reception of a previous
MAC-hs PDU for the same H-ARQ process:

- discard the MAC-hs PDU.
The UE shall:

- if the New Data Indicator has been incremented compared to the value in the previous received transmission in
thisHARQ process or thisisthe first received transmission in the HARQ process:

- replace the data currently in the soft buffer for this HARQ process with the received data.
- if the Transport Block Size index valueisequal to 111111 (FDD only):

- generate a positive acknowledgement (ACK) of the datain this HARQ process,

- discard the received data;

- assume that the data has been successfully decoded.

- if the New Data Indicator isidentical to the value used in the previous received transmission in the HARQ
process:

- if the Transport Block Size index valueisequal to 111111 (FDD only):

- assume that the transport block sizeisidentical to the last valid transport block size signalled for this
HARQ process.

- if the data has not yet been successfully decoded:
- combine the received data with the data currently in the soft buffer for this HARQ process.

- if thetransport block sizeis different from the last valid transport block size signalled for this HARQ
process:

- the UE may replace the data currently in the soft buffer for this HARQ process with the received data.
- if the datain the soft buffer has been successfully decoded and no error was detected:
- deliver the decoded MAC-hs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the datain thisHARQ process.
- ese
- generate a negative acknowledgement (NAK) of the datain this HARQ process,

- For FDD, schedule the generated positive or negative acknowledgement for transmission and the time of
transmission relative to the reception of datain aHARQ process is configured by upper layer.

- For TDD, if UEisnot intheidle interval, schedule the generated positive or negative acknowledgement for
transmission and the time of transmission relative to the reception of datain aHARQ process is configured by

upper layer.

- For 1.28Mcps TDD, if UE is not in the measurement occasion, schedule the generated positive or negative
acknowledgement for transmission and the time of transmission relative to the reception of datain aHARQ
processis configured by upper layer.

The HARQ process processes the Queue ID in the received MAC-hs PDUs. The UE shall:
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arrange the received MAC-hs PDUs in queues based on the Queue ID.

11.6.2.3 Reordering entity

11.6.2.3.1 Definitions

In the functions described in this section the following definitions apply:

Parameters

Transmitter window size (TRANSMIT_WINDOW_SIZE)
TRANSMIT_WINDOW_SIZE is the size of the transmitter window according to the definition below. Thisis
aparameter in the Node B and the value of the parameter is configured by higher layers.

Receiver window size (RECEIVE_WINDOW_SIZE)
RECEIVE_WINDOW _SIZE isthe size of the receiver window according to the definition below. Thisisa
parameter in the UE and the value of the parameter is configured by higher layers.

State variables

All state variables are non-negative integers. MAC-hs PDUs are numbered by modulo integer Transmission sequence
numbers (TSN) cycling through the field O to 63. All arithmetic operations contained in the present document on
next_expected TSN, RevWindow_UpperEdge, T1_TSN and TSN_flush are affected by the 64 modulus. When
performing arithmetic comparisons of state variables or Transmission sequence number values a 64 modul us base shall
be used. This modulus base is subtracted (within the appropriate field) from al the values involved and then an absolute
comparison is performed. RcvWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1 shall be assumed to be the
modulus base. For 1.28 Mcps TDD multi-frequency HS-DSCH operation operation mode, TSN_MAX represents
period length of TSN; the arithmetic operations and comparisons of state variablesin multi-frequency mode are
performed on  TSN_MAX modulus base.

next_expected_TSN:

The next_expected_TSN is the Transmission sequence number (TSN) following the TSN of the last in-sequence
MAC-hs PDU received. It shall be updated according to the procedures given in subclauses 11.6.2.3.2, 11.6.2.5
and 11.6.2.6. Theinitial value of next_expected_TSN =0.

RevWindow_UpperEdge:

The RevWindow_UpperEdge represents the TSN, which is at the upper edge of the receiver window. After the
first MAC-hs PDU has been received successfully, it aso corresponds to the MAC-hs PDU with the highest
TSN of al received MAC-hs PDUs. The initial RevWindow_UpperEdge equals 63. RevWindow_UpperEdge is
updated based on the reception of new MAC-hs PDU according to the procedure given below.

T1 TSN:
The TSN of the latest MAC-hs PDU that cannot be delivered to the disassembly entity, when thetimer T1is
started.

TSN_MAX (1.28Mcps TDD multi-frequency HS-DSCH operation mode only):

TSN_MAX represents the periodicty of TSN for 1.28Mcps TDD multi-frequency HS-DSCH operation mode,
the possible value is 64 or 512.

Timers

Re-ordering release timer (T1):
The Re-ordering release timer T1 controls the stall avoidance in the UE reordering buffer as described below.
The value of T1 is configured by upper layers.

Other definitions

Receiver window:
The receiver window defines TSNs of those MAC-hs PDUs that can be received in the receiver without causing
an advancement of the receiver window according to the procedure below. The size of the receiver window
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equals RECEIVE_WINDOW _SIZE and spans TSNs going from RevWindow_UpperEdge —
RECEIVE_WINDOW_SIZE + 1 to RevWindow_UpperEdge included.

11.6.2.3.2 Reordering functionality
If notimer T1isactive:
- thetimer T1 shall be started when a MAC-hs PDU with TSN > next_expected TSN is correctly received.
- T1 TSN shall be set to the TSN of this MAC-hs PDU.
If atimer T1isalready active:
- no additional timer shall be started, i.e. only one timer T1 may be active at agiven time.
Thetimer T1 shall be stopped if:
- the MAC-hs PDU with TSN =T1 TSN can be delivered to the disassembly entity before the timer expires.
When the timer T1lexpiresand T1_TSN > next_expected TSN:

- al correctly received MAC-hs PDUs with TSN > next_expected TSN up to and including T1_TSN-1 shall be
delivered to the disassembly entity;

- al correctly received MAC-hs PDUs up to the next not received MAC-hs PDU shall be delivered to the
disassembly entity.

- next_expected_TSN shall be set to the TSN of the next not received MAC-hs PDU.

When the timer T1 is stopped or expires, and there still exist some received MAC-hs PDUs that can not be delivered to
higher layer:

- timer Tlisstarted
- set T1_TSN to the highest TSN among those of the MAC-hs PDUs that can not be delivered.
Transmitter operation:

After the transmitter has transmitted a MAC-hs PDU with TSN=SN, any MAC-hs PDU with TSN < SN —
TRANSMIT_WINDOW_SIZE should not be retransmitted to avoid sequence number ambiguity in the receiver.

Receiver operation:

When aMAC-hs PDU with TSN = SN is received:

- if SN iswithin the receiver window:
- if SN < next_expected TSN, or thisMAC-hs PDU has previously been received:
- the MAC-hs PDU shall be discarded;
- edse

- the MAC-hs PDU shall be placed in the reordering buffer at the place indicated by the TSN.

- if SN isoutside the receiver window:

- thereceived MAC-hs PDU shall be placed above the highest received TSN in the reordering buffer, at the
position indicated by SN;

- RevWindow_UpperEdge shall be set to SN thus advancing the receiver window;
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- any MAC-hs PDUswith TSN < RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE, i.e. outside the

receiver window after its position is updated, shall be removed from the reordering buffer and be delivered to

the disassembly entity;
- if next_expected_TSN is below the updated receiver window:
- next_expected TSN shall be set to RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1;
- if the MAC-hs PDU with TSN = next_expected TSN is stored in the reordering buffer:

- al received MAC-hs PDUs with consecutive TSNs from next_expected TSN (included) up to the first not
received MAC-hs PDU shall be delivered to the disassembly entity;

- next_expected TSN shall be advanced to the TSN of thisfirst not received MAC-hs PDU.

In case a UE has insufficient memory to process a received MAC-hs PDU, it shall perform the following set of
operations:

- select TSN_flush such that: next_expected TSN < TSN_flush < RevWindow_UpperEdge + 1;
- deliver dl correctly received MAC-hs PDUs with TSN < TSN _flush to the disassembly entity;
- if the MAC-hs PDU with TSN=TSN_flush has previously been received:

- déeliver al received MAC-hs PDUs with consecutive TSNs from TSN_flush (included) up to the first not
received MAC-hs PDU to the disassembly entity;

- advance next_expected TSN to the TSN of thisfirst not received MAC-hs PDU.
- dse

- setnext_expected TSN to TSN_flush.

11.6.2.4 Disassembly entity

For each MAC-hs PDU that is delivered to the disassembly entity, the UE shall:
- remove any padding bitsif present;
- remove the MAC-hs header;

- deliver the MAC-d PDUsin the MAC-hs PDU to MAC-d.

11.6.25 MAC-hs Reset

If areset of the MAC-hs entity is requested by upper layers, the UE shall at the activation time indicated by higher
layers:

- flush soft buffer for all configured HARQ processes,

- stop al active re-ordering release timer (T1) and set al timer T1 to their initia value;

- start TSN with value O for the next transmission on every configured HARQ process;

- initialise the variables RevWindow_UpperEdge and next_expected TSN to their initial values,

- disassemble al MAC-hs PDUsin the re-ordering buffer and deliver all MAC-d PDUs to the MAC-d entity;
- flush the re-ordering buffer;

- treat next received Transport Block as new data.

11.6.2.6 Reconfiguration of MAC-hs parameters

The parameters for aMAC-hs entity may be reconfigured (modifed) by upper layers.
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When a parameter is reconfigured by the upper layer, the UE shall:

- start using the reconfigured value of the parameter at the activation time indicated by higher layers.
If the parameter T1 isreconfigured for an already existing re-ordering queue, the UE shall:

- dtart to use the new value of T1 the next time T1 is started.

If the MAC-d PDU size info (i.e. mapping of MAC-d PDU size index to MAC-d PDU size) is reconfigured for an
aready existing re-ordering queue, at the activation time indicated by higher layers, the UE shall:

- stoptimer T1if running;
- set next_expected TSN to (highest TSN of received MAC-hs PDU of this re-ordering queue + 1);

- déliver al correctly received MAC-hs PDUs in this re-ordering queue to the disassembly entity and use the old
MAC-d PDU sizeinfo for these MAC-hs PDUs.

If the parameter RECEIVE_WINDOW_SIZE isreconfigured for are-ordering queue, the UE shall:
- set RECEIVE_WINDOW_SIZE to the new value;

- remove any MAC-hs PDUsin this re-ordering queue with TSN < RevWindow_UpperEdge —
RECEIVE_WINDOW_SIZE (i.e. outside the receiver window after its size is updated) from the reordering
buffer and deliver these MAC-hs PDUs to the disassembly entity;

- if next_expected_TSN is below the receiver window after its size is updated:
- set next_expected TSN to RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1

- deliver al received MAC-hs PDUsiin this re-ordering queue with consecutive TSNs from
next_expected TSN (included) up to the first not received MAC-hs PDU to the disassembly entity;

- advance next_expected TSN to the TSN of thisfirst not received MAC-hs PDU.
If the "Memory Partitioning” (see[7]) for soft buffer is reconfigured, the UE shall:
- flush soft buffer for all configured HARQ processes.
If the "TSN-Length" is reconfigured, the UE shall:

- perform the operation as per subclause 11.6.2.5.

11.6.2.7 HARQ procedure for HS-SCCH less operation (FDD only)
When the HS-SCCH less mode of operation is enabled, the UE shall be able to strore 13 TTIsin acyclic soft buffer.
For each received MAC-hs PDU provided by the lower layers the UE shall:

- If the associated HS-SCCH corresponds to an HS-SCCH less retransmission as defined in subclause 4.6A.2.2.1
of [16]:

- If the datain the soft buffer identified by the TTI [5* CFN + subframe number - 6 — PTR]mod 13 has been
decoded successfully:

- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

- consider the datain the soft buffer identified by the TTI [5* CFN + subframe number]mod 13 has been
decoded successfully.

- Else

- combine the received data with the data currently in the soft buffer identified by [5* CFN + subframe
number - 6 — PTR]Jmod 13 where PTR isthe value of the pointer to the previous transmission as defined
in subclause 4.6A.2.2.1.2 of [16];

- If the combined datain the soft buffer has been successfully decoded and no error was detected,;
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- deliver the decoded MAC-hs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

- consider the datain the soft buffer identified by the TTI [5* CFN + subframe number]mod 13 has
been decoded successfully.

- Else

- place the combined data for the HS-SCCH less TTI in the soft buffer identified by [5* CFN +
subframe number]mod 13, replacing any data previously stored in that buffer.

- generate a negative acknowledgement (NACK) of the data corresponding to thisTTI.
- Elseif the associated HS-SCCH corresponds to a HS-SCCH type 1 as defined in subclause 4.6 of [16];
- process the received MAC-hs PDU provided by the lower layers as per subclause 11.6.2.2.
- Elseif HS-SCCH less operation is active according to the definition in [13];
- If the data has been successfully decoded and no error was detected;
- deliver the decoded MAC-hs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

- consider the datain the soft buffer identified by the TTI [5* CFN + subframe numberJmod 13 has been
decoded successfully.

- Else
- placethe datafor the HS-SCCH less TTI in the soft buffer identified by [5* CFN + subframe
number]mod 13, replacing any data previously stored in that buffer.
11.6.2.8 HARQ procedure for HS-DSCH SPS operation (1.28 Mcps TDD only)

When the HS-DSCH SPS operation is enabled, the UE shall maintain cyclic virtual IR buffers with number of N where
N is configured by higher layer asin [7]. And the value tagged to the virtual IR buffers should be all set to NULL.

For each received MAC-hs PDU provided by the lower layers the UE shall:

- If the associated HS-SCCH corresponds to an HS-SCCH SPS retransmission as defined in subclause 4.6C of
[19]:

- if thedatain the virtual IR buffer tagged with the value [2* CFN + subframe number - 4 — PTR] mod 512 has
not been decoded successfully:

- combine the received data with the data currently in the virtua IR buffer tagged with the value [2* CFN +
subframe number - 4 - PTR] mod 512, where PTR is the value of the pointer to the previous transmission
as defined in subclause 4.6C of [19].

- If thedatain the virtual IR buffer has been successfully decoded and no error was detected:
- deliver the decoded MAC-hs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;
- tagthevirtua IR buffer with the value NULL.
- edse
- generate a negative acknowledgement (NACK) of the data corresponding to this TTlI;
- tagthevirtua IR buffer with the value [2* CFN + subframe number].

- dse
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- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

- discard the received data.
Elseif the associated HS-SCCH corresponds to a HS-SCCH as defined in subclause 4.6 of [19]:
- process the received MAC-hs PDU provided by the lower layers as per subclause 11.6.2.2.
Elseif the TTI isalocated to the UE with HS-DSCH SPS resources:

if thereisvirtua IR buffer of which the tagged valueis set to NULL:

- placethereceived datafor the HS-DSCH SPS TTI in any of the virtual IR buffers of which the tagged
valueisset to NULL.

- dse

- placethereceived datafor the HS-DSCH SPSTTI in the virtual IR buffer which contains the oldest
MAC-hs PDU, replacing any data previously stored in this buffer.

- If the received data has been successfully decoded and no error was detected;
- deliver the decoded MAC-hs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;
- tagthevirtua IR buffer with the value NULL.
- dse
- generate a negative acknowledgement (NACK) of the data corresponding to thisTTI;
- tagthevirtua IR buffer with the value [2* CFN + subframe number].

For the data stored in each virtual IR buffer of which the tagged value is not set to NULL, if the time waiting for
retransmission has been longer than 4+PTRmax TTIs, where PTRmax is the maximum value that can be
indicated by PTR:

- tagthevirtual IR buffer with the value NULL.

11.6.3 Network operation

The following are the functions of the various functional entities at the network in support of the HARQ protocol used
on HS-DSCH when MAC-ehsis configured by upper layers[7].

11.6.3.1 Scheduler

The scheduler performs the following functions:

Schedules all UEs within its cell(s);
Services priority queues:

- The scheduler schedules reordering PDUs (see subsection 9.1.4) based on information from upper layers.
One UE operating in CELL_DCH may be associated with one or more priority queues.

In FDD and 1.28 Mcps TDD, when transmitting to the UE in CELL_FACH or CELL_PCH or URA_PCH state
there can be multiple service priority queues. One service priority queue can be associated to multiple H-RNTIs.

Determines the HARQ Entity and the queues to be serviced,
Setsthe TSN values for new data blocks being transferred from the selected queue;
- setthe TSN to value O for the first reordering PDU transmitted from the selected queue;

- increment the TSN with one for each subsequent reordering PDU transmitted from the selected queue.
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- increment the TSN with one for each subsequent reordering PDU transmitted from the selected queue per H-
RNTI within an HS-DSCH, when transmitting to the UEsin CELL_FACH, CELL_PCH or URA_PCH state.

NOTE: In1.28 Mcps TDD multi-frequency HS-DSCH cell, the length of TSN can be 6 bits or 9 bits based on the
configuration of higher layer.

NOTE: The scheduler may re-use TSNs by toggling the NDI bit in order to resume pre-empted transmissions or
to force the UE to flush the soft buffer. In this case the content of the payload may be changed but care
should be taken to preserve the higher layer data order.

- Indicatesthe LCH ID and L field values for each reordering SDU to be transmitted and the TSN field and Sl
field values for each reordering PDU to be transmitted to the HARQ entity;

- Schedules new transmissions and retransmissions:

- When transmitting for aUE in CELL_DCH state the scheduler determines based on the status reports from
HARQ Processes if either anew transmission or a retransmission should be made. A new transmission can
however be initiated on a HARQ process at any time. Based on a delay attribute provided by upper layers,
the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.

- In FDD when transmitting for aUE in CELL_FACH state the scheduler determines based on RRM and IE
"RACH Measurement Result” received on lub FP the number of retransmission that should be made after
new transmission. If HARQ feedback is configured, the scheduler may stop retransmission based on the
status reports from HARQ processes. A new transmission can however beinitiated on aHARQ process at
any time. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any ‘out-
of-date' MAC-ehs SDU.

- In1.28Mcps TDD, when transmitting CCCH or DCCH with common H-RNTI for aUE in CELL_FACH
state the scheduler determines the number of retransmission that should be made after new transmission
based on RRM. Based on a delay attribute provided by upper layers, the scheduler may decide to discard any
‘out-of-date' MAC-ehs SDU.

- In1.28Mcps TDD, When transmitting or retransmitting DCCH/DTCH with dedicated H-RNTI for aUE in
CELL_FACH dtate, if In SYNC state is not indicated by physical layer asin [18], then the synchronization
Command viaHS-SCCH shall be sent to the UE firstly, the transmitting or retransmitting DCCH/DTCH
shall not be initiated or resumed until In-SYNC state is detected asin [18]. The scheduler determines based
on the status reports from HARQ Processes if either a new transmission or a retransmission should be made.
Based on adelay attribute provided by upper layers, the scheduler may decide to discard any 'out-of-date'
MAC-ehs SDU.

- In1.28Mcps TDD, when transmissing DCCH/DTCH for aUE in CELL_PCH state, synchronization
command via HS-SCCH shall be sent to the UE firstly. The transmitting DCCH/DTCH shall not be initiated
until In-SYNC state is detected asin [18]. The scheduler determines based on the status reports from HARQ
Processesif either anew transmission or a retransmission should be made. Based on a delay attribute
provided by upper layers, the scheduler may decide to discard any 'out-of-date' MAC-ehs SDU.

NOTE: When operating in MIMO mode, the scheduler uses the redundancy version coding to indicate whether a
transmission is a new transmission or aretransmission, otherwise, the New Data Indicator field is used.

- Determines the redundancy version:

- The scheduler determines a suitable redundancy version for each transmitted and retransmitted MAC-ehs
PDU and indicates the redundancy version to lower layer.

- Determinesthe TDD HCSN;

- Increment UE specific HCSN for each HS-SCCH transmission. In 1.28Mcps TDD multi-frequency HS-DSCH
cell, UE maintains the respective HCSN for each carrier independently.

- In1.28 Mcps TDD, the operation of HSCN on HS-SCCH with common H-RNTI and BCCH specific H-RNTI is
unspecified.

11.6.3.2 HARQ entity

- Thereisone HARQ entity per HS-DSCH for each UE operating in CELL_DCH statein UTRAN(FDD only).
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Thereis one HARQ entity per UE operating in CELL_DCH statein UTRAN (TDD only). In 1.28 Mcps TDD
multi-frequency HS-DSCH cell, HARQ entity consists of some HARQ sub-entities, each sub-entity is associated
with one carrier.

In FDD and 1.28 Mcps TDD, thereis one HARQ entity per H-RNTI in UTRAN used for transmitting data for
UE(s) in CELL_FACH state.

The HARQ entity setsthelogical channel ID (LCH ID) fieldsin transmitted MAC-ehs PDUs to the values
indicated by the UTRAN scheduler.

The HARQ entity sets the Length (L) fields in transmitted MAC-ehs PDUs to the values indicated by the
UTRAN scheduler.

The HARQ entity sets the Segmentation Indication (Sl) fields in transmitted MAC-ehs PDUs to the values
indicated by the UTRAN scheduler.

The HARQ entity sets the transmission sequence number (TSN) fields in transmitted MAC-ehs PDUs to the
valuesindicated by the UTRAN scheduler.

The HARQ entity sets the HARQ process identifier in transmitted MAC-ehs PDUs. UTRAN should:

- determine a suitable HARQ process to service the MAC-ehs PDU and set the HARQ process identifier
accordingly.

- when operating in CELL_DCH state and MIMO mode with four transmit antennas is configured by higher
layers:

- incase of three stream transmission, the HARQ entity sets the same HARQ process identifier for the
MAC-ehs PDU of the second stream and the MAC-ehs PDU of the third stream; two ACKS/NAKs are
received per HS-DSCH per TTI, the first ACK/NACK is mapped to the first stream while the second
ACK/NAK is mapped to both second and third streams

- incase of four stream transmission, the HARQ entity sets the same HARQ process identifier for the
MAC-ehs PDU of the first stream and the MAC-ehs PDU of the fourth stream, and sets the same HARQ
process identifier for the MAC-ehs PDU of the second stream and the MAC-ehs PDU of the third stream;
two ACKs/NAKSs are received per HS-DSCH per TTI, the first ACK/NACK is mapped to both the first
and fourth streams while the second ACK/NAK is mapped to both second and third streams.

11.6.3.3 HARQ process

If the New Data Indicator field exists, the HARQ process sets the New Data indicator in transmitted MAC-ehs
PDUs. UTRAN should:

- set the New Data Indicator to the value "0" for the first MAC-ehs PDU transmitted by a HARQ process,
- not increment the New Data Indicator for retransmissions of a MAC-ehs PDU;

- increment the New Data Indicator with one for each transmitted MA C-ehs PDU containing new data.

If the New Data Indicator field doesn’'t exist, UTRAN should:

- ingtruct the physical layer to set the appropriate redundancy version coding when indicating the MAC-ehs
PDU is either an initial transmission or a retransmission.

The HARQ process processes received status messages. UTRAN should:

- deliver received status messages to the scheduler.

11.6.4 UE operation

The UE operation in support of the HARQ protocol used on HS-DSCH is split among the following five functional
units with their associated functions.
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11.6.4.1 HARQ Entity

Thereis one HARQ entity per HS-DSCH at the UE which processes the HARQ process identifiers received on the HS-
SCCH transmissions associated with MAC-ehs PDUs received on the HS-DSCH (FDD only).

Thereis one HARQ entity at the UE which processes the HARQ process identifiers received on the HS-SCCH
transmissions associated with MA C-ehs PDUs received on the HS-DSCH (TDD only).

In 1.28 Mcps TDD muilti-frequency HS-DSCH cell, HARQ sub-entity is configured at UE per carrier where HS-DSCH
is configured. The associated downlink control channel and uplink control channel pair controlling the HS-DSCH
transmission on the certain carrier shall be allocated on the same carrier. The downlink control channel carries the HS-
DSCH operation related info and the uplink control channel carries the feedback info from the UE side. In 1.28 Mcps
TDD single frequency or multi-frequency HS-DSCH cell, HARQ entity or HARQ sub-entity is configured to handle the
HARQ identity associated with the received MAC-ehs PDU from every carrier where HS-DSCH is configured at UE
side.

A number of parallel HARQ processes are used in the UE to support the HARQ entity. The number of HARQ processes
is configured by upper layers:

- Each received MAC-ehs PDU shall be allocated to the HARQ process indicated by the HARQ process
identifier of the MAC-ehs PDU.

For FDD, upon deactivation of a secondary serving HS-DSCH cell, the UE shall:
- flush soft buffer for al configured HARQ processes associated to that secondary serving HS-DSCH cell;
For FDD, upon activation of a secondary serving HS-DSCH cell, the UE shall:

- treat next received Transport Blocks on al HARQ processes associated to that secondary serving HS-DSCH cell
as new data.

11.6.4.2 HARQ process

The HARQ process processes the New Data Indicator (if any) indicated by lower layers for each received MAC-ehs
PDU.

The UE may:

- for FDD, when operating in CELL_DCH state, if the MAC-ehs PDU isreceived within 5 sub-frames from the
reception of the previous MAC-ehs PDU intended for this HARQ process; or

- for FDD, when operating in CELL_FACH state with a dedicated H-RNTI, if the MAC-ehs PDU is not received
during the sub-frames associated with the PICH (as described in section 7.2A of [24]) and the MAC-ehs PDU is
received within 5 sub-frames from the reception of the previous MAC-ehs PDU intended for this HARQ process
and with the same H-RNTI; or

- for TDD, when operating in CELL_DCH state, or in CELL_FACH state with adedicated H-RNTI (1.28 Mcps
TDD only), if the MAC-ehs PDU is received before generation of feedback resulting from reception of a
previous MAC-ehs PDU for the same H-ARQ process: or

- discard the MAC-ehs PDU.
The UE shall:

- when operatingin CELL_FACH or CELL_PCH state with a dedicated H-RNTI, if the MAC-ehs PDU is
received with adifferent H-RNTI compared to the H-RNTI in the previous received transmission in this HARQ
process; or

- if the New Data Indicator (if any) has been incremented compared to the value in the previous received
transmission in this HARQ process or in absence of a New Data Indicator field, the physical layer redundancy
version coding indicates it isan initial transmission:

- replace the data currently in the soft buffer for this HARQ process with the received data
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NOTE: TheUTRAN may, when transmitting a MAC-ehs PDU with a different H-RNTI compared to the H-RNTI
used in the previous transmission in this HARQ process, not increment the New Data Indicator.
- if the Transport Block Size index valueisequal to 111111 (FDD only):
- generate a positive acknowledgement (ACK) of the datain this HARQ process,
- discard the received data;
- assume that the data has been successfully decoded.

- if the New Data Indicator is not present and the physical layer redundancy version coding indicatesit isa
retransmission and the UE had positively acknowledged the earlier transmission:

- discard received data and generate a positive acknowledgement (ACK).

- if the New DataIndicator (if any) isidentical to the value used in the previous received transmission in the
HARQ process or in absence of a New Data Indicator field, the physical layer redundancy version coding
indicates it is aretransmission and the UE had negatively acknowledged the earlier transmission:

- if the Transport Block Size index valueisequal to 111111 (FDD only):

- assume that the transport block sizeisidentical to the last valid transport block size signalled for this
HARQ process.

- if the data has not yet been successfully decoded:
- combine the received data with the data currently in the soft buffer for this HARQ process.

- if thetransport block size is different from the last valid transport block size signalled for this HARQ
process:

- the UE may replace the data currently in the soft buffer for this HARQ process with the received data.
- if the datain the soft buffer has been successfully decoded and no error was detected:
- déeliver the decoded MAC-ehs PDU to the disassembly entity;

- when operating in CELL_DCH state or, if configured by higher layers, in CELL_FACH state while the UE is
using a common E-DCH resource and after collision resolution (FDD only), or operating in CELL_FACH
state with dedicated H-RNTI for 1.28 Mcps TDD, generate a positive acknowledgement (ACK) of the datain
thisHARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-RNTI.

- when operating in CELL_DCH state and MIMO mode with four transmit antennas is configured by higher
layers, if both MAC-ehs PDUs that have the same HARQ process identifier have been successfully decoded,
generate a positive acknowledgement (ACK).

- Itisnot necessary that the two successfully decoded MAC-ehs PDUs that have the sasme HARQ process
identifier belong to the same transmission or retransmission.

- dse

- when operating in CELL_DCH state or, if configured by higher layers, in CELL_FACH state while the UE is
using acommon E-DCH resource and after collision resolution (FDD only), or operating in CELL_FACH
state with dedicated H-RNTI for 1.28 Mcps TDD, generate a negative acknowledgement (NAK) of the data
in this HARQ process, if the decoded MAC-ehs PDU has not been received with the BCCH specific H-
RNTI;

- when operating in CELL_DCH state and MIMO mode with four transmit antennas is configured by higher
layers, if one or both MAC-ehs PDUs that have the same HARQ process identifier have not been
successfully decoded, generate a negative acknowledgement (NAK).

- schedule the generated positive or negative acknowledgement for transmission and the time of transmission
relative to the reception of datain aHARQ process is configured by upper layer.
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11.6.4.3 Disassembly entity

For each MAC-ehs PDU that is delivered to the disassembly entity, the UE shall:
- for 1.28 Mcps TDD, discard the MAC-ehs PDU if the L field in MAC-ehs header is zero;
- remove any padding bitsif present;
- remove the MAC-ehs header;

- deliver the reordering PDUs in the MAC-ehs PDU to reordering distribution entity.

11.6.4.4 Reordering queue distribution entity
Reordering shall be applied to all logical channels except for BCCH and PCCH.
For each reordering PDU in the MAC-ehs PDU, except for BCCH and PCCH, the UE shall:

- route the reordering PDU to the correct reordering queue based on the received LCH 1D. The mapping of the
LCH ID to queueis provided by upper layers[7].

11.6.4.5 Reordering entity

116451 Definitions
In the functions described in this section the following definitions apply:
Parameters

- Transmitter window size (TRANSMIT_WINDOW_SIZE)
TRANSMIT_WINDOW_SIZE is the size of the transmitter window according to the definition below. Thisis
aparameter in the Node B and the value of the parameter is configured by higher layers.

- Receiver window size (RECEIVE_WINDOW_SIZE)
RECEIVE_WINDOW_SIZE isthe size of the receiver window according to the definition below. Thisisa
parameter in the UE and the value of the parameter is configured by higher layers.

- TSN field length (TSN_LEN)
TSN_LEN isthelength of TSN field in bits. Thisis a parameter in both the Node B and the UE. Vaue of the
parameter is configured by higher layers.

State variables

All state variables are non-negative integers. Reordering PDUs are numbered by modulo integer Transmission sequence
numbers (TSN) cycling through the field 0 to 2""-"F"-1. All arithmetic operations contained in the present document
on next_expected TSN, RcvWindow_UpperEdge, T1_TSN and TSN_flush are affected by the 2"™"-“5N modulus. When
performing arithmetic comparisons of state variables or Transmission sequence number values a 2"™-"¥N modulus base
shall be used. This modulus base is subtracted (within the appropriate field) from all the values involved and then an
absolute comparison is performed. RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1 shall be assumed to be
the modulus base. For 1.28 Mcps TDD multi-frequency HS-DSCH operation operation mode, TSN_MAX represents
period length of TSN; the arithmetic operations and comparisons of state variables in multi-frequency mode are
performed on TSN_MAX modulus base.

- next_expected_TSN:
The next_expected_TSN is the Transmission sequence number (TSN) following the TSN of the last in-sequence
reordering PDU received. It shall be updated according to the procedures given in subclauses 11.6.4.5.2, 11.6.4.8
and 11.6.4.9. For CELL_DCH, the initia value of next_expected TSN =0. For states other than CELL_DCH the
initial value of the next_expected_TSN = RcvWindow_UpperEdge - RECEIVE_WINDOW_SIZE + 1.

- RcvWindow_UpperEdge:
The RevWindow_UpperEdge represents the TSN, which is at the upper edge of the receiver window. After the
first reordering PDU has been received successfully, it also corresponds to the reordering PDU with the highest
TSN of all received reordering PDUs. Theinitial RevWindow_UpperEdge equals 2™--5N-1.
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RcvWindow_UpperEdge is updated based on the reception of new reordering PDU according to the procedure
given below.

- T1_TSN:
The TSN of the latest reordering PDU that cannot be delivered to the reassembly entity, when thetimer T1is
started.

Timers

- Re-ordering release timer (T1):
The Re-ordering release timer T1 controls the stall avoidance in the UE reordering buffer as described below.
Thevalue of T1 isconfigured by upper layers.

- Reset timer (Treset) (FDD and 1.28 Mcps TDD)
Treset controls the reset of the MAC-ehs reordering functionality. Thistimer is not used when the UE isin
CELL_DCH state. For 1.28 McpsTDD, thistimer is aso not used when usage of Treset is disabled indicated by
upper layersfor the UE in CELL_FACH and CELL_PCH state with dedicated H-RNTI.

Other definitions

- Receiver window:
The receiver window defines TSNs of those reordering PDUs that can be received in the receiver without
causing an advancement of the receiver window according to the procedure below. The size of the receiver
window equals RECEIVE_WINDOW_SIZE and spans TSNs going from RevWindow_UpperEdge —
RECEIVE_WINDOW_SIZE + 1 to RevWindow_UpperEdge included.
11.6.4.5.2 Reordering functionality
If notimer T1isactive:
- thetimer T1 shall be started when areordering PDU with TSN > next_expected TSN is correctly received.
- T21 TSN shall be set to the TSN of thisreordering PDU.
If atimer T1 isalready active:
- no additional timer shall be started, i.e. only onetimer T1 may be active at agiven time.
The timer T1 shall be stopped if:
- thereordering PDU with TSN = T1_TSN can be delivered to the reassembly entity before the timer expires.
When the timer T1lexpiresand T1_TSN > next_expected TSN:

- al correctly received reordering PDUs with TSN > next_expected TSN up to and including T1_TSN-1 shall be
delivered to the reassembly entity;

- al correctly received reordering PDUs up to the next not received reordering PDU shall be delivered to the
reassembly entity.

- next_expected TSN shall be set to the TSN of the next not received reordering PDU.

When the timer T1 is stopped or expires, and there still exist some received reordering PDUSs that can not be delivered
to higher layer:

- timer Tlisstarted
- set T1 TSN to the highest TSN among those of the reordering PDUs that can not be delivered.

For FDD and 1.28 Mcps TDD, if the UE isnot in CELL_DCH state and if the timer Treset is not active, and for 1.28
Mcps TDD, except that usage of Treset is disabled indicated by upper layers for the UE in CELL_FACH and
CELL_PCH state with dedicated H-RNTI:

- thetimer Treset shall be started when areordering PDU is correctly received.
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For FDD and 1.28 Mcps TDD, if the UE isin any state other than CELL_DCH state and if atimer Treset is already
active:

- thetimer Treset shall be restarted when areordering PDU is correctly received.

- no additional timer shall be started, i.e. only one timer Treset may be active at a given time.
When the timer Treset expires:

- perform a MAC-ehs reset.
For FDD and 1.28 Mcps TDD, if the UE enters CELL_DCH state:

- stop al configured Treset timers.

For 1.28 Mcps TDD, when the UE is allocated with dedicated H-RNTI in CELL_FACH and CELL_PCH state, if usage
of Treset is disabled indicated by upper layers:

- if thereistimer Treset being active,
- stop al active Treset timers,
- consider these Treset timers have expired,
- perform MAC-ehsreset due to the expiry of Treset timers.
Transmitter operation:

After the transmitter has transmitted a reordering PDU with TSN=SN, any reordering PDU with TSN < SN —
TRANSMIT_WINDOW_SIZE should not be retransmitted to avoid sequence number ambiguity in the receiver.

Receiver operation:
When areordering PDU with TSN = SN is received:
- if SN iswithin the receiver window:
- if SN < next_expected TSN, or thisreordering PDU has previously been received:
- thereordering PDU shall be discarded;
- else
- thereordering PDU shall be placed in the reordering buffer at the place indicated by the TSN.
- if SN is outside the receiver window:

- thereceived reordering PDU shall be placed above the highest received TSN in the reordering buffer, at the
position indicated by SN;

- RevWindow_UpperEdge shall be set to SN thus advancing the receiver window;

- any reordering PDU with TSN < RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE, i.e. outside the
receiver window after its position is updated, shall be removed from the reordering buffer and be delivered to
the reassembly entity;

- if next_expected_TSN is below the updated receiver window:
- next_expected_TSN shall be set to RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1;
- if thereordering PDU with TSN = next_expected TSN is stored in the reordering buffer:

- al received reordering PDUs with consecutive TSNs from next_expected TSN (included) up to the first not
received reordering PDU shall be delivered to the reassembly entity;

- next_expected_TSN shall be advanced to the TSN of thisfirst not received reordering PDU.
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In case a UE hasinsufficient memory to process a received reordering PDU, it shall perform the following set of
operations:

select TSN_flush such that: next_expected TSN < TSN_flush < RevWindow_UpperEdge + 1;
deliver all correctly received reordering PDUs with TSN < TSN_flush to the reassembly entity;
if the reordering PDU with TSN=TSN_flush has previoudy been received:

- deliver al received reordering PDUs with consecutive TSNs from TSN_flush (included) up to the first not
received reordering PDU to the reassembly entity;

- advance next_expected_TSN to the TSN of thisfirst not received reordering PDU.
else

- set next_expected TSN to TSN_flush.

11.6.4.6 Reassembly unit

The reassembly unit processes the Sl field associated with a reordering PDU. The UE shall:

if Sl field issetto "00":

- déeliver al MAC-d or MAC-c PDUs corresponding to MAC-ehs SDUs in the reordering PDU to
demultiplexing entity;

- discard any previously stored segment of MAC-ehs SDU.
if SI field isset to "01":
- if thereceived and stored segments of aMAC-ehs SDU are consecutive:
- combine the first reordering SDU with the stored segment of MAC-ehs SDU,;

- deliver the MAC-d or MAC-c PDU corresponding to the combined MAC-ehs SDU to demultiplexing
entity.

- if thereceived and stored segments of MAC-ehs SDU are not consecutive
- discard thefirst received reordering SDU and the stored segment of MAC-ehs SDU.

- deliver al MAC-d or MAC-c PDUs corresponding to subsequent MAC-ehs SDUs in the reordering queue to
demultiplexing entity;

if Sl fieldissetto "10":

- deliver al MAC-d or MAC-c PDUs corresponding to all but last reordering SDU in the reordering PDU to
the demulltiplexing entity;

- discard any previously stored segment of MAC-ehs SDU and store the last reordering SDU of the received
reordering PDU

if Sl fieldissetto"11":
- if the received and stored MAC-ehs SDUs are consecutive:
- if thereisonly one reordering SDU in the reordering PDU:
- combine the received reordering SDU with the stored segment of MAC-ehs SDU:
- if thereis more than one reordering SDU in the reordering PDU:
- combine the first received reordering SDU with the stored segment MAC-ehs SDU;

- deliver the MAC-d or MAC-c PDU corresponding to the combined MAC-ehs SDU to demultiplexing
entity.
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- deliver al MAC-d or MAC-c PDUs corresponding to all but last reordering SDU in the reordering
PDU to demultiplexing entity;

- discard any previoudly stored segment of MAC-ehs SDU and store the last reordering SDU of the
received reordering PDU.

- if thereceived and stored segments of the MAC-ehs SDU are not consecutive:
- discard the first received reordering SDU and the stored segment of MAC-ehs SDU;
- if thereis more than one reordering SDU in the reordering PDU:

- deliver al MAC-d or MAC-c PDUs corresponding to all but first and last reordering SDUs in the
reordering PDU to demultiplexing entity and store the last reordering SDU of the received reordering
PDU.

11.6.4.7 Demultiplexing entity

For each MAC-d or MAC-c PDU that is delivered to the demultiplexing entity, the UE shall:

route MAC-d or MAC-c PDU to the correct logical channel based on the corresponding LCH 1D field.

11.6.4.8 MAC-ehs Reset

If areset of the MAC-ehs entity is requested by upper layers, the UE shall at the activation time indicated by higher

layers:

flush soft buffer for al configured HARQ processes,

stop all active re-ordering release timer (T1) and set al timer T1 to their initial value;

stop al active reset timers (Treset) and set all timers Treset to their initial value;

start TSN with value O for the next transmission on every configured HARQ process;

- initialise the variables RevWindow_UpperEdge and next_expected_TSN to their initia value;
deliver al reordering PDUs in the re-ordering buffer to the reassembly entity;

deliver any successfully reassembled MAC-ehs SDUsto logical channel demultiplexing entity;

route any MAC-d or MAC-c PDUs delivered to the demultiplexing entity to the correct logical channel;
flush the re-ordering buffer;

discard any stored segment in the reassembly entity;

treat next received Transport Block as new data.

If areset of the MAC-ehs entity is required by the expiry of Treset, the UE shall:

if the Treset has expired for al the configured reordering queues:
- flush soft buffer for al configured HARQ processes,
- treat next received Transport Block as new data.

for each reordering queue where Treset has expired:

stop the active re-ordering release timer (T1) and set thetimer T1 to itsinitial value;

start TSN with value O for the next transmission on every configured HARQ process;

initialise the variable RevWindow_UpperEdge to itsinitial value;

initialise the variable next_expected TSN toitsinitial value;
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- déeiver al reordering PDUs in the re-ordering buffer to the reassembly entity;

- deliver any successfully reassembled MAC-ehs SDUs to logical channel demultiplexing entity;

- route any MAC-d or MAC-c PDUs delivered to the demultiplexing entity to the correct logical channel;
- flush the re-ordering buffer;

- discard any stored segment in the reassembly entity;

11.6.4.9 Reconfiguration of MAC-ehs parameters
The parameters for aMAC-ehs entity may be reconfigured (modifed) by upper layers.
When a parameter is reconfigured by the upper layer, the UE shall:
- start using the reconfigured value of the parameter at the activation time indicated by higher layers.
If the parameter T1 is reconfigured for an already existing re-ordering queue, the UE shall:
- start to use the new value of T1 the next time T1 is started.
If the parameter RECEIVE_WINDOW_SIZE isreconfigured for are-ordering queue, the UE shall:
- set RECEIVE_WINDOW_SIZE to the new value;

- remove any reordering PDUs in this re-ordering queue with TSN < RevWindow_UpperEdge —
RECEIVE_WINDOW_SIZE (i.e. outside the receiver window after its size is updated) from the reordering
buffer and deliver these reordering PDUs to the reassembly entity;

- if next_expected_TSN is below the receiver window after its size is updated:
- set next_expected TSN to RevWindow_UpperEdge — RECEIVE_WINDOW_SIZE + 1

- deliver al received reordering PDUs in this re-ordering queue with consecutive TSNs from
next_expected TSN (included) up to the first not received reordering PDU to the reassembly entity;

- advance next_expected TSN to the TSN of thisfirst not received reordering PDU.
If the "Memory Partitioning" (see[7]) for soft buffer is reconfigured, the UE shall:
- flush soft buffer for all configured HARQ processes.
For 1.28Mcps TDD, if the "TSN-Length" is reconfigured, the UE shall:

- perform the operation as per subclause 11.6.4.8.

11.6.4.10 HARQ procedure for HS-SCCH less operation (FDD only)
When the HS-SCCH less mode of operation is enabled, the UE shall be ableto store 13 TTIsin a cyclic soft buffer.
For each received MAC-ehs PDU provided by the lower layers the UE shall:

- If the associated HS-SCCH corresponds to an HS-SCCH less retransmission as defined in subclause 4.6A.2.2.1

of [16]:

- If the datain the soft buffer identified by the TTI [5* CFN + subframe number - 6 — PTR]mod 13 has been
decoded successfully:

- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

- consider the data in the soft buffer identified by the TTI [5* CFN + subframe numberjmod 13 has been
decoded successfully.

- Else
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- combine the received data with the data currently in the soft buffer identified by [5* CFN + subframe
number - 6 — PTR]mod 13 where PTR is the val ue of the pointer to the previous transmission as defined
in subclause 4.6A.2.2.1.2 of [16].

- If the combined datain the soft buffer has been successfully decoded and no error was detected,;
- déeliver the decoded MAC-ehs PDU to the disassembly entity;
- generate a positive acknowledgement (ACK) of the data corresponding to thisTTI.

- consider the data in the soft buffer identified by the TTI [5* CFN + subframe number]mod 13 has been
decoded successfully.

- Else

- place the combined data for the HS-SCCH less TT1 in the soft buffer identified by [5* CFN + subframe
number]mod 13, replacing any data previoudly stored in that buffer.

- generate a negative acknowledgement (NACK) of the data corresponding to this TTI.
- Elseif the associated HS-SCCH correspondsto a HS-SCCH type 1 as defined in subclause 4.6 of [16];
- process the received MAC-ehs PDU provided by the lower layers as per subclause 11.6.4.2.
- Elseif HS-SCCH less operation is active according to the definition in [13]:
- If the data has been successfully decoded and no error was detected;
- déeliver the decoded MAC-ehs PDU to the disassembly entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;

- consider the data in the soft buffer identified by the TTI [5* CFN + subframe numberjmod 13 has been
decoded successfully.

- Else
- placethe datafor the HS-SCCH less TTI in the soft buffer identified by [5* CFN + subframe
number]mod 13, replacing any data previously stored in that buffer.
11.6.4.11 HARQ procedure for HS-DSCH SPS operation (1.28 Mcps TDD only)

When the HS-DSCH SPS operation is enabled, the UE shall maintain cyclic virtual IR buffers with number of N where
N is configured by higher layer asin [7]. And the value tagged to the virtual IR buffers should be all set to NULL.

For each received MAC-ehs PDU provided by the lower layers the UE shall:

- If the associated HS-SCCH corresponds to an HS-SCCH SPS retransmission as defined in subclause 4.6C or
4.6G of [19]:

- if thedatain the virtual IR buffer tagged with the value [2* CFN + subframe number - 4 - PTR] mod 512 has
not been decoded successfully:

- combine the received data with the data currently in the virtual IR buffer tagged with the value [2* CFN +
subframe number - 4 - PTR] mod 512, where PTR is the value of the pointer to the previous transmission
as defined in subclause 4.6C or 4.6G of [19].

- If thedatain the virtual IR buffer has been successfully decoded and no error was detected:
- deliver the decoded MAC-ehs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;
- tagthevirtual IR buffer with the value NULL.

- dse
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- generate a negative acknowledgement (NACK) of the data corresponding to thisTTI;
- tagthevirtual IR buffer with the value [2* CFN + subframe number].
- else
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;
- discard the received data
Elseif the associated HS-SCCH corresponds to aHS-SCCH as defined in subclause 4.6 of [19]:
- process the received MAC-ehs PDU provided by the lower layers as per subclause 11.6.2.2.
Elseif the TTI isallocated to the UE with HS-DSCH SPS resources:

if thereisvirtua IR buffer of which the tagged valueis set to NULL:

- placethe received data for the HS-DSCH SPS TTI in any of the virtual IR buffers of which the tagged
valueisset to NULL.

- dse

- placethereceived datafor the HS-DSCH SPS TTI in the virtual IR buffer which contains the ol dest
MAC-ehs PDU, replacing any data previously stored in this buffer.

- If the received data has been successfully decoded and no error was detected,;
- deliver the decoded MAC-ehs PDU to the reordering entity;
- generate a positive acknowledgement (ACK) of the data corresponding to this TTI;
- tagthevirtua IR buffer with the value NULL.
- dse
- generate a negative acknowledgement (NACK) of the data corresponding to thisTTI;
- tagthevirtual IR buffer with the value [2* CFN + subframe number].

For the data stored in each virtual IR buffer of which the tagged value is not set to NULL, if the time waiting for
retransmission has been longer than 4+PTRmax TTIs, where PTRmax is the maximum value that can be
indicated by PTR:

- tagthevirtua IR buffer with the value NULL.

11.7 HS-DSCH Provided Bit Rate measurement

The HS-DSCH Provided Bit Rate measurements is defined as follows:

for each priority class the MAC-hs/ehs entity measures the total number of MAC-d PDU bits whose transmission
over the radio interface has been considered successful by MAC-hsin Node-B during the last measurement
period, divided by the duration of the measurement period;

the values reported by MAC-hs/ehs shall be raw samples;
the measurement period shall be [100 mg];

when the cell portions are defined in a cell, the HS-DSCH Provided Bit Rate shall be measured for each cell
portion.
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11.8  Control of E-DCH transmission and reception (FDD)

11.8.1 UE operation
11.8.1.1 HARQ Operation

11.81.1.1 HARQ entity

Thereis one HARQ entity per E-DCH at the UE. A number of parallel HARQ processes are used in the UE to support
the HARQ entity, allowing transmissions to take place continuoudly while waiting for the feedback on the successful or
unsuccessful reception of previous transmissions.

At agiven TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. Also, based
on thetiming, it routes the receiver feedback (ACK/NACK information), relayed by the physical layer, to the
appropriate HARQ process. If uplink MIMO is configured by higher layers, then HARQ entity identifies HARQ
processes for which transmission should take place according to sub-clause 11.8.1.1.3, and routes accordingly the
ACK/NACK information to the appropriate HARQ processes.

The number of HARQ processes per HARQ entity is equal to the HARQ round-trip-time (HARQ_RTT). The

HARQ RTT isequa to 4 for 10msTTIl and 8 for 2ms TTI. The TTI duration shall be configured by the higher layers.
Each process is associated with a number from 0to HARQ_RTT-1. If uplink MIMO is configured, then the number of
HARQ processes per HARQ entity is equal HARQ_RTT*2, where processes 0..7 map to the primary MIMO stream
and processes 8..15 to the secondary MIMO stream. According to the rules specified in sub-clause 11.8.1.1.3, any of the
processes 8..15 might be mapped on the primary stream as a result of retransmission.

After each TTI, the HARQ entity shall for each HARQ process:
- if the buffer of the HARQ process corresponding to the next TTI is empty:
- notify the E-TFC selection entity that the next TT1 is available for a new transmission;
- if the"E-TFC Selection” entity indicates the need for a new transmission:;

- obtain the transmission information (i.e. HARQ profile, whether triggered Scheduling Information is
included and whether it is sent alone) from the "E-TFC Selection” entity;

- obtainthe MAC-e or MAC-i PDU to transmit from the "Multiplexing and TSN setting” entity;

- instruct the HARQ process corresponding to this TTI to trigger the transmission of this new payload
using the identified HARQ profile parameters.

- dse

- instruct the HARQ process to generate a re-transmission.

11.8.1.1.2 HARQ process
Each HARQ process is associated with a physical buffer (HARQ buffer).

Each HARQ process maintains the state variable CURRENT_TX_NB, which indicates the number of transmissions that
have taken place for the MAC-e or MAC-i PDU currently in the buffer. When the HARQ process is established,
CURRENT_TX_NB shall beinitialized to 0.

At the time of a new transmission, the HARQ entity provides the HARQ profile to use for all transmissions and re-
transmissions of thisMAC-e or MAC-i PDU. ThisHARQ profile includes information on the maximum number of
transmissions to perform, and the power offset with which to configure the physical layer.

If the HARQ entity provides anew PDU, the HARQ process shall:
- set CURRENT_TX_NB t00;
- set CURRENT_RSN to 0;
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- storethe MAC-e or MAC-i PDU in the associated HARQ buffer;
- generate atransmission as described below.
If the HARQ entity requests a re-transmission, the HARQ process shall:
- generate atransmission as described below.
To generate atransmission, the HARQ process shall, regardless of any overlapping with a compressed mode gap:
- instruct the physical layer to set the RSN field on the E-DPCCH to CURRENT_RSN,;

- instruct the physical layer to generate a transmission with the power offset corresponding to the HARQ profile
and the redundancy version corresponding to the RSN value and the transmission timing (i.e. the CFN and in the
case of 2ms TTI, sub-frame number as described in [16]);

- if CURRENT_RSN < 3:
- increment CURRENT_RSN by 1;
- increment CURRENT_TX_NB by 1;
The HARQ process shall:
- if an ACK isreceived from the RL S containing the serving cell; or

- if an ACK isreceived from any RLS and the transmission included higher layer data (i.e. not only included
Scheduling Information); or

- if CURRENT_TX_NB > maximum number of transmissions indicated in the transmission HARQ profile:
- flush the HARQ buffer;

- if the transmission included Scheduling Information which was triggered per subclause 11.8.1.6 and if no
ACK for that transmission was received from the RL S containing the serving cell:

- notify the Scheduling Information Reporting function that the HARQ process failed to deliver the
triggered Scheduling Information to the RLS containing the serving cell and take the actions as described
in subclause 11.8.1.6.3.

NOTE: Inthe case where the Scheduling Information is transmitted alone, without any higher layer datathe UE
will keep re-transmitting the Scheduling Information until an ACK isreceived from the RLS containing
the serving cell or the maximum number of re-transmissionsis reached. In the latter case, periodic
triggering will be relied upon for reliability.

Upon deactivation of the Secondary Uplink Frequency:
- flush HARQ processes associated to the Secondary Uplink Freguency.

11.8.1.1.3 HARQ retransmission rules for uplink MIMO

Table 11.8.1.1.3.1 lists the retransmission rules when uplink MIMO is configured.

Table 11.8.1.1.3.1: HARQ retransmission rules.

Case Rank ACK/NACK Behavior upon
Actual rank Maximum First Second retransmission
upon allowed rank at stream stream
transmission the time of B B
retransmission
1 1 2 NACK - Re-transmit data from the
primary stream in rankl
2 2 lor2 NACK NACK Re-transmit failed data from
both streams in rank2
3 2 1 ACK NACK Re-transmit failed data from the
NACK ACK primary or secondary stream in
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rankl over the primary stream.
4 2 2 ACK NACK If rank2 is allowed according to
the E-TFC selection in section
11.8.1.4a, re-transmit failed
data on the same stream and
new data on the other stream.
Otherwise re-transmit failed
data from the primary or
secondary stream in rank1 over
the primary stream.

NACK ACK

11.8.1.2 Multiplexing and TSN setting entity

Thereis one Multiplexing and TSN setting entity at the UE. A number of TSN setting processes are used to support
independent numbering of transmissions from different logical channels.

11.8.1.2.1 TSN setting process operation

There isone TSN setting process at the UE for each logical channel. When aMAC-es or MAC-is PDU is transmitted,
the UE operation in support of the re-ordering functionality consists in generating an explicit sequence number (TSN)
for the MAC-es or MAC-is PDU intended for the associated re-ordering queue. In one TTI, thereis only one TSN per
logical channel per Activated Uplink Freguency: one for each MAC-es or MAC-is PDU that is transmitted.

Each TSN setting process maintains the state variable CURRENT _TSN, which indicates the sequence number to be
included in the header of the following MAC-es or MAC-is PDU to be generated. When the TSN setting processis
established, CURRENT_TSN shall beinitialized to O.

When a new payload needs to be generated for the associated re-ordering queue, the TSN setting entity shall:
- setthe TSN of the transmission to CURRENT_TSN,;
When one uplink frequency is configured, after each MAC-es PDU or MAC-is PDU is multiplexed:
- increment CURRENT_TSN by 1;
- if CURRENT_TSN > 63:
- set CURRENT_TSN =0.
When more than one uplink frequency is configured, after each MAC-is PDU is multiplexed:
- increment CURRENT_TSN by 1;
- if CURRENT_TSN > 16383:
- set CURRENT_TSN =0.

11.8.1.2a  Segmentation entity
Thereis one segmentation entity per logical channel in the UE.

When the MAC-d PDU size, the untransmitted part of the MAC-d PDU, the MAC-c PDU size (FDD only) or the
untransmitted part of the MAC-c PDU (FDD only) exceeds available space in the transport block according to the E-
TFC selection, the segmentation entity shall:

- segment the MAC-d PDU, the untransmitted part of the MAC-d PDU, the MAC-c PDU or the untransmitted part
of the MAC-c PDU to fit the available space in the transport block according to the E-TFC selection and store
the untransmitted part of the MAC-d PDU or MAC-c PDU,;

- set the segmentation status (SS) field of the transmission to indicate the segmentation status as described in
subclause 9.2.4.3.
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11.8.1.3 Serving Grant Update

UEsin CELL_DCH state, configured with an E-DCH transport channel shall maintain a Serving Grant and the list of
active HARQ processes based on the absolute and relative grant commands decoded on the configured E-AGCH and E-
RGCH(s).

UEsin CELL_DCH state, configured with more than one E-DCH transport channel, shall maintain per Activated
Uplink Freguency, a Serving Grant and the list of active HARQ processes, based on the absolute and relative grant
commands decoded on the configured E-AGCH and E-RGCH(s) associated with each of the Activated Uplink
Frequencies.

Each Absolute Grant or Relative Grant command is applied at a specific TTI. Thisassociation isimplicit based on the
timing of the E-AGCH and E-RGCH (see [13]). The timing is tight enough that this relationship is un-ambiguous.

The activation/deactivation of one or all processesis only applicable to processes for which transmission of scheduled
datais allowed according to RRC signalling. If uplink MIMO is configured by higher layers, then HARQ process
activation/deactivation applies to both the first and the second stream.

Process activation of an active process does not result in any action taken by the UE.

UEsin CELL_FACH state and Idle mode, allocated with a common E-DCH transport channel, shall maintain a Serving
Grant. For DCCH/DTCH and for NodeB triggered HS-DPCCH transmission in CELL_FACH state the Serving Grant is
maintai ned based on the absolute and relative grant commands decoded on the configured E-AGCH and E-RGCH. For
CCCH transmission in CELL_FACH state and Idle mode the Serving Grant is maintained based only on theinitial
serving grant value provided by higher layers.

Unless specified otherwise, the following procedures are run independently for each of the Activated Uplink
Frequencies. For example, the Absolute Grant, Serving Relative Grant, and non-serving Relative grants are used in
conjunction with the scheduled transmission on the associated Activated Uplink Frequency (along with other
parameters and events), to determine the Serving_Grant on that frequency.

11.8.1.3.1 Baseline Procedure

For UEsin CELL_DCH state the Serving Grant Update procedure shall be applied at every TTI boundary and shall take
into account the Absolute Grant message, Serving Relative Grant and non-serving Relative Grants that apply to the TTI.

The UE shall:
1> set reference ETPR2 to reference ETPR as defined in subclause 3.1.2;
1> set reference_ ETPR to the E-DPDCH to DPCCH power ratio as defined in subclause 3.1.2;
1> if an Absolute Grant was received for thisTTI:
2> if the Identity typeis"Primary”, and the Absolute Grant valueis set to "INACTIVE":
3> if Absolute Grant Scope indicates "Per HARQ process' and a2ms TTI is configured:

4> if uplink MIMO is not configured, de-activate the process given by the value of
CURRENT_HARQ_PROCESS;

4> if uplink MIMO is configured, de-activate the process given by the value of
CURRENT_HARQ_PROCESS for the primary and secondary stream.

3> if Absolute Grant Scope indicates "All HARQ processes' and a secondary E-RNTI was configured by
higher layers:

4> activate all HARQ processes;
4> set Serving_Grant = Stored_Secondary_Grant;
4> set Primary_Grant_Available to "False".

3> if Absolute Grant Scopeindicates "All HARQ processes’, a2ms TTI is configured and a secondary E-
RNTI was not configured by higher layers:
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4> deactivate all HARQ processes (if a process wasinactive it remainsinactive, if a process was active it
becomesinactive).
2> eseif the Absolute Grant Vaue is different from "INACTIVE":
3> if the Identity Typeis " Secondary":
4> if the Absolute Grant Valueis different from "Zero_Grant":

5> set Stored_Secondary_Grant = MAX (Absolute Grant Vaue, Lowest Configured Serving Grant
Value).

4> else:
5> set Stored_Secondary_Grant = "Zero_Grant".
3> if the Identity Typeis"Primary" or Primary_Grant_Availableis set to "False":
4> if the Absolute Grant Valueis different from "Zero Grant":
5> set Serving_Grant = MAX(Absolute Grant Vaue, Lowest Configured Serving Grant Value).
4> else:
5> set Serving_Grant = "Zero_Grant".
4> if the Identity Typeis"Primary":
5> set Primary_Grant_Availableto "True";
5> if Absolute Grant Scope indicates "Per HARQ process':

6> if uplink MIMO is not configured, activate the process given by the value of
CURRENT_HARQ_PROCESS;

6> if uplink MIMO is configured, activate the process given by the value of
CURRENT_HARQ_PROCESS for the primary and secondary stream.

5> if Absolute Grant Scope indicates "All HARQ processes':
6> activate all HARQ processes.
5> if AG_Timer isnot active, it shall be started, otherwise it shall be restarted.
1> else (no Absolute Grant received):

2> if the HARQ process given by the value of CURRENT_HARQ_PROCESS is active; and
2> if Primary_Grant_Availableis equal to "True"; and
2> if Serving_Grant <> "Zero_Grant" ; and
2> if AG_Timer has expired; and

2> if there was a scheduled transmission (see NOTE 2) in the previous TTI of the HARQ process given by the
value of CURRENT_HARQ_PROCESS:

3> if the Serving Relative Grant indicates "UP":

4> determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3> esg, if the Serving Relative Grant indicates "DOWN":

4> determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3> dse

4> the Serving_Grant is unchanged (i.e. kept from previous TTI).
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1> if any Non-Serving Relative Grants indicate "DOWN" for this TTI and Serving_Grant <> "Zero_Grant":

2> Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance
with subclause 9.2.5.2.1);

2> Maximum_Serving_Grant = Serving_Grant.
2> if Non_Serving RG_Timer isnot active it shall be started, otherwise it shall be restarted,;
1> elseif no Non-Serving Relative Grants indicate "DOWN" for thisTTI:
2> if Non_Serving_RG_Timer has not expired:
3> Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).
1> if Non_Serving RG_Timer expires:

2> set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 intable 9.2.5.2.1.1 or 9.2.5.2.1.2
as configured by higher layers).

For UEsin CELL_FACH state for which "Per HARQ process' scope is not enabled by higher layers, and in case of
DCCH/DTCH or for NodeB triggered HS-DPCCH transmission the Serving Grant Update procedure shall be applied at
every TTI boundary and shall take into account the Absolute Grant message and Serving Relative Grant and non-
serving Relative Grants that apply to the TTI.

The UE shall:
1> if configured by higher layers, set reference ETPR2 to reference ETPR as defined in subclause 3.1.2;
1> set reference_ETPR to the E-DPDCH to DPCCH power ratio as defined in subclause 3.1.2;
1> if an Absolute Grant was received for thisTTI:
2> if the Absolute Grant valueis set to "INACTIVE":
3> deactivate all HARQ processes (and act as described section 11.2.2A).
2> elseif the Absolute Grant Valueis different from "INACTIVE":
3> set Serving_Grant = Absolute Grant Value;
3> if AG_Timer isnot active, it shall be started, otherwise it shall be restarted.
1> else (no Absolute Grant received):
2> if Serving_Grant <> "Zero_Grant"; and
2> if AG_Timer has expired; and

2> if there was a scheduled transmission (see NOTE 2) in the previous TTI of the HARQ process given by the
value of CURRENT_HARQ_PROCESS:

3> if the Serving Relative Grant indicates "UP";
4> determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3> dsg, if the Serving Relative Grant indicates "DOWN":
4> determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3> else
4> the Serving_Grant is unchanged (i.e. kept from previous TTI).
1> if any Non-Serving Relative Grants indicate "DOWN" for this TT| and Serving_Grant <> "Zero_Grant":

2> Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance
with subclause 9.2.5.2.1);
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2> Maximum_Serving_Grant = Serving_Grant.
2> if Non_Serving_ RG_Timer isnot active it shall be started, otherwise it shall be restarted,;
1> elseif no Non-Serving Relative Grants indicate "DOWN" for thisTTI:
2> if Non_Serving_RG_Timer has not expired:
3> Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).
1> if Non_Serving_RG_Timer expires:

2> set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 intable 9.2.5.2.1.1 or
9.2.5.2.1.2 as configured by higher layers).

NOTE 1. MIN("Zero_Grant", any numerical value) ="Zero_Grant".
NOTE 2: Scheduling Information sent alone is not considered as a scheduled transmission.

For UEsin CELL_FACH state for which "Per HARQ process’ scope is enabled by higher layers and in case of
DCCH/DTCH or for NodeB triggered HS-DPCCH transmission, the Serving Grant Update procedure shall be applied
at every TTI boundary and shall take into account the Absolute Grant message and Serving Relative Grant and non-
serving Relative Grants that apply to the TTI.

The UE shall:
1> if configured by higher layers, set reference ETPR2 to reference ETPR as defined in subclause 3.1.2;
1> set reference_ ETPR to the E-DPDCH to DPCCH power ratio as defined in subclause 3.1.2;
1> if an Absolute Grant was received for thisTTI:
2> if the Absolute Grant valueis set to "INACTIVE":
3> if Absolute Grant Scope indicates "Per HARQ process’ and a2ms TTI is configured:
4> de-activate the process given by the value of CURRENT_HARQ PROCESS.
3> if Absolute Grant Scope indicates "All HARQ processes':
4> deactivate all HARQ processes (and act as described section 11.2.2A)
2> elseif the Absolute Grant Valueis different from "INACTIVE":
3> set Serving_Grant = Absolute Grant Value.
3> if Absolute Grant Scope indicates "Per HARQ process':
4> activate the process given by the value of CURRENT_HARQ_PROCESS.
3> if Absolute Grant Scope indicates " All HARQ processes':
4> activate all HARQ processes.
3> if AG_Timer isnot active, it shall be started, otherwise it shall be restarted.
1> else (no Absolute Grant received):
2> if in CELL_FACH state and DCCH/DTCH or NodeB triggered HS-DPCCH transmission; and
2> if the HARQ process given by the value of CURRENT_HARQ_PROCESS is active; and
2> if Serving_Grant <>"Zero_Grant" ; and
2> if AG_Timer has expired; and

2> if there was a scheduled transmission (see NOTE 1) in the previous TTI of the HARQ process given by the
value of CURRENT_HARQ PROCESS:
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3> if the Serving Relative Grant indicates "UP":
4> determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3> elsg, if the Serving Relative Grant indicates "DOWN":
4> determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3> else
4> the Serving_Grant is unchanged (i.e. kept from previous TTI).
1> if any Non-Serving Relative Grants indicate "DOWN" for this TT| and Serving_Grant <> "Zero_Grant":

2> Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance
with subclause 9.2.5.2.1);

2> Maximum_Serving_Grant = Serving_Grant.
2> if Non_Serving_RG_Timer is not active it shall be started, otherwise it shall be restarted;
1> elseif no Non-Serving Relative Grants indicate "DOWN" for thisTTI:
2> if Non_Serving_RG_Timer has not expired:
3> Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).
1> if Non_Serving_RG_Timer expires:

2> set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 intable 9.2.5.2.1.1 or 9.2.5.2.1.2
as configured by higher layers).

NOTE 1: MIN("Zero_Grant", any numerical value) ="Zero_Grant".

NOTE 2: Scheduling Information sent alone is not considered as a scheduled transmission.

11.8.1.3.2 Handling at start of E-DCH transmission

In CELL_DCH state when E-DCH transmission is started on an Activated Uplink Frequency, the UE shall, on that
frequency:

- activateal HARQ processes;
- if thelE's"Serving Grant value" and "Primary/Secondary Grant Selector” are provided by higher layers:
- update the state variables and timers according to subclause 11.8.1.3.5.
- dse
- initialise the state variable Serving_Grant to Zero_Grant;
- initidisethe state variable Primary_Grant_Availableto "False";
- initialise the state variable Stored_Secondary_Grant to "Zero_Grant".
- initialise the state variables reference ETPR and reference ETPR2 to "Minimum_Grant";

- initialise the state variable Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table
9.2.5.2.1.10r 9.2.5.2.1.2 as configured by higher layers).

For DCCH/DTCH and for NodeB triggered HS-DPCCH transmission in CELL_FACH state when common E-DCH
transmission is started, the UE shall:

- activateal HARQ processes indicated in the list of activated HARQ processes or activate all HARQ processesiif
no list has been indicated by higher layers;

- initialise the state variable Serving_Grant according to subclause 11.8.1.3.5;
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- initiadlise the state variable reference_ETPR to "Minimum_Grant”;
- if configured by higher layers, initialise the state variable reference ETPR2 to "Minimum_Grant";
- start AG_Timer.

For CCCH transmissionin CELL_FACH state and Idle Mode when common E-DCH transmission is started, the UE
shall:

- activate all HARQ processesindicated in the list of activated HARQ processes or activate all HARQ processes if
no list has been indicated by higher layers;

- initialise the state variable Serving_Grant according to subclause 11.8.1.3.5.

11.8.1.3.3 Handling at serving cell change

At E-DCH serving cell change, the UTRAN may configure the UE with the grant value to use in the new cell and shall
indicate whether the UE should monitor Absolute Grant M essages with the secondary E-RNTI.

The UE shall:
- activate all HARQ processes,
- if thelE's"Serving Grant value" and "Primary/Secondary Grant Selector” are provided by higher layers:
- update the state variables and timers according to subclause 11.8.1.3.5.
- dse
- continue to use the current values of state variables Serving_Grant and Primary_Grant_Available;

- initidisethe state variable Stored_Secondary_Grant to "Zero_Grant".

11.8.1.3.4 Handling at TTI change

At E-DCH TTI change, the UE shall:
- activate all HARQ processes,
- initiadlise the state variables reference_ ETPR and reference_ ETPR2 to "Minimum_Grant”;
- reset Non_Serving_RG_Timer and AG_Timer;

- set the state variable Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or
9.2.5.2.1.2 as configured by higher layers).

- if thelE's"Serving Grant value" and "Primary/Secondary Grant Selector" are provided by higher layers:
- update the state variables and timers according to subclause 11.8.1.3.5.

- dse
- continue to use the current values of state variables Serving_Grant and Primary_Grant_Available;

- initialise the state variable Stored_Secondary_Grant to "Zero_Grant".

11.8.1.3.5 Higher Layer Signalling

In CELL_DCH state when the IE's " Serving Grant value" and "Primary/Secondary Grant Selector” are provided by
higher layers:

- set the state variable Serving_Grant to the value of the IE's " Serving Grant value" provided by higher layers;
- if the IE's"Primary/Secondary Grant Selector” is provided by higher layers as " Primary":

- if AG_Timer isnot active, it shall be started, otherwise it shall be restarted;
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- set the state variable Primary_Grant_Available to "True";
- setthe state variable Stored_Secondary_Grant to "Zero_Grant".

- if the IE's "Primary/Secondary Grant Selector” is provided by higher layers as " Secondary":
- setthe state variable Primary_Grant_Available to "False";

- set the state variable Stored_Secondary_Grant to the value of the IE's " Serving Grant value” provided by
higher layers.

In CELL_FACH state and Idle Mode when the |E "Initial Serving grant value" is provided by higher layers:

- set the state variable Serving_Grant to the value of the |E "Initial Serving grant value" provided by higher layers.

11.8.1.3.6 Handling in UE DTX Cycle 2

In FDD, for each Activated Uplink Frequency, in case the DTX feature is configured by higher layers, and there has not
been any E-DCH transmission for the last "Inactivity Threshold for UE DTX cycle 2" E-DCH TTlIson the
corresponding Activated Uplink Freguency:

- If Default-SG-in-DTX-Cycle-2 has been signalled by higher layers:

- set the state variable Serving_Grant to the value of Default-SG-in-DTX-Cycle-2 at the TTI boundary when
the UE moves from UE DTX cycle 1 to UE DTX cycle 2.

11.8.1.3a UL MIMO rank and offset update

UEsin CELL_DCH state, configured with an E-DCH transport channel and UL MIMO shall maintain arank indication
and a S-ETFC offset based on the UL MIMO commands decoded on the configured E-ROCH.

Each rank and offset command is applied at a specific TTI. This association isimplicit based on the timing of the E-
ROCH (see[13]). Thetiming istight enough that this relationship is un-ambiguous.

11.8.1.3a.1 Baseline procedure

For UEsin CELL_DCH state the rank and power offset update procedure shall be applied at every TTI boundary and
shall take into account the rank and offset message that appliesto the TTI.

The UE shall:
1> if arank and offset message was received for thisTTI:
2> if the Rank Indication indicated "rank2 allowed":
3> set maximum allowed rank = 2;
3> set Offset = SSETFC Offset value.
2> elseif the Rank Indication indicated "rank2 not allowed":
3> set maximum allowed rank = 1,

3> set Offset = 0.

11.8.1.3a.2 Handling at initiation of UL MIMO
In CELL_DCH state when UL MIMOQ isinitialy configured the UE shall:
1> set maximum allowed rank = 1;

1> set Offset = 0.
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11.8.1.3a.3 Handling at serving cell change
At E-DCH serving cell change, the UTRAN may configure the UE with UL MIMO configuration to use in the new cell.
The UE shall:

1> set maximum allowed rank = 1;

1> set Offset = 0.

11.8.1.4 E-TFC Selection

In FDD mode, the rules for E-TFC selection provided below shall apply to UEsin CELL_DCH state, CELL_FACH
state and Idle Mode with an E-DCH transport channel configured. These UEs shall apply the E-TFC selection
procedure when invoked by the HARQ entity (see subclause 11.8.1.1.1). In the case where a2ms TTI is configured, E-
TFC selection shall not be performed for TTIs that overlap with an uplink compressed mode gap. The E-TFC restriction
procedure described in [12] shall always be applied before the E-TFC selection process below. When the UE has more
than one Activated Uplink Frequency, the E-TFC restriction procedure described in [12] shall aways be applied after
the power for each uplink frequency has been determined. E-TFCs which (according to calculationsin [16]) reguire
channelisation codes which are not allowed by the value given by the Maximum channelisation codes for E-DPDCH or
are not supported by the UE capability shall be considered as blocked. Furthermore, for UEs that are also configured
with a DCH transport channel on uplink, the TFC selection procedure shall be applied before either of these.

For each MAC-d flow, RRC configures MAC with aHARQ profile and a multiplexing list. Additionally, RRC
configures MAC with a power offset for "Control-only" transmissions. This power offset and a maximum number of
HARQ transmissions of 8 will be used to define a HARQ profile for " Control-only" transmissions which will be used,
in case the Scheduling Information needs to be transmitted without any higher-layer data. The HARQ profile includes
the power offset and maximum number of HARQ transmissions to use for this MAC-d flow. The multiplexing list
identifies for each MAC-d flow(s), the other MAC-d flows from which data can be multiplexed in a transmission that
uses the power offset included in its HARQ profile.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 isthe
highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by
RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission
delays. Non-scheduled transmissions are only allowed on the Primary Uplink Frequency and the primary stream if
uplink MIMO is configured by higher layers. When a2ms TTI is configured each non-scheduled grant is applicable to
the specific set of HARQ processes indicated by RRC. The applicability of scheduled grants can be also restricted to a
specific set of HARQ processes when a2ms TTI is configured. HARQ process restriction and reservation is under the
control of the serving cell Node B and indicated to the UE by RRC.

In CELL_FACH state and Idle mode, the applicability of scheduled grants can be also restricted to a specific set of
HARQ processes when a2ms TTI is configured and "Per HARQ process' scope is enabled by higher layers. HARQ
process restriction and reservation is under the control of the serving cell Node B and indicated to the UE by RRC.

When the UE has more than one Activated Uplink Frequency, if the E-TFC selection inthis TTI isinvoked by a
HARQ entity on only one of the Activated Uplink Frequency, then the maximum remaining power allowed for E-DCH
transmission is determined according to the procedures specified in [12].

When the UE has more than one Activated Uplink Frequency, if the E-TFC selection inthis TTI isinvoked by HARQ
entities on more than one of the Activated Uplink Frequencies or if the HARQ entities on all Activated Uplink
Frequenciesin this TTI are generating retransmissions, the maximum remaining power allowed for E-DCH
transmission on each Activated Uplink Frequency is determined by:

- The power pre-allocated for non-empty non-scheduled MAC-d flows. The amount of power pre-allocated for a
non-empty non-scheduled flow shall be the minimum of the power necessary to transmit data up to the non-
scheduled grant for this flow, and the power necessary to transmit all the data in the queue for this flow taking
into account the power offset for a transmission of the HARQ profile of the MAC-d flow with the highest-
priority among “non-scheduled” non-empty MAC-d flows.

- The power alocation to afrequency i, P;, is calculated as:
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P _ P PDPCCH,target,iSGi
i = ! remaining, s P SG
Z k ' DPCCH,target,k k

where Premainings 1S the remaining power for scheduled transmissions once the power for non-scheduled
transmissions has been taken into account, Pppcci targeri 1S the filtered DPCCH power defined in [12], and SG; is
the Serving Grant on frequency i.

- For the Primary Uplink Frequency, the maximum remaining power allowed for E-DCH transmission isthe sum
of the total power pre-allocated for all the non-empty non-scheduled MAC-d flows and the power P, allocated
to the Primary Uplink Frequency . For the Secondary Uplink Frequency, the maximum remaining power allowed
for E-DCH transmission is the power P, for this frequency.

The E-TFC restriction procedure described in [12] shall be applied on each frequency based on the maximum remaining
power allowed for E-DCH transmission on that frequency.

When the UE has more than one Activated Uplink Frequency and E-TFC selection isinvoked by more than one HARQ
entity, the following E-TFC selection procedure is first applied to the Secondary Uplink Frequency and then to Primary
Uplink Frequency.

For each configured MAC-d flow, a given E-TFC can be in any of the following states on each of the Activated Uplink
Frequencies:

- Supported state;
- Blocked state.

When the UE has only one Activated Uplink Frequency, at each TTI boundary, UEsin CELL_DCH state,
CELL_FACH state and Idle mode with an E-DCH transport channel configured shall determine the state of each E-TFC
for every MAC-d flow configured based on its required transmit power versus the maximum UE transmit power (see
[7] and [12]). The UE shall consider that E-TFCsincluded in the minimum set of E-TFCs are always in supported state
(see [7]).

When the UE has more than one Activated Uplink Frequency, at each TTI boundary, UEs shall determine the state of
each E-TFC for every MAC-d flow configured on each uplink frequency, based on its required transmit power versus
the maximum remaining power allowed for E-DCH transmission on that frequency (see [7] and [12]). The UE shall
consider that E-TFCsincluded in the minimum set of E-TFCs are always in supported state (see [7]).

When UL MIMO is configured and the UE maximum allowed rank is set to 2, at each TTI boundary, UEs shall
determine for the primary stream the state of each E-TFC for every MAC-d flow configured based on its required
transmit power versus the maximum power allowed for rank2 transmission on the primary stream (see[7] and [12]).
The UE shall consider that E-TFCsincluded in the minimum set of E-TFCs are always in supported state for the
primary stream (see [7]). For the secondary stream, the UE shall consider that all E-TFCs smaller than or equal to the
maximum number of bits of scheduled data according to the virtual serving grant (see Section 11.8.1.4a) arein
supported state.

At every TTI boundary for which anew transmission is requested by the HARQ entity (see subclause 11.8.1.1.1), the
UE shall perform the operations described below. UEs configured both with DCH and E-DCH transport channels shall
perform TFC selection before performing E-TFC selection.

When the UE has more than one Activated Uplink Frequency and E-TFC selection isinvoked by one HARQ entity, the
following E-TFC selection procedure is applied to the uplink frequency where the E-TFC selection isinvoked. The
Serving Grant Update function provides the E-TFC selection function with the maximum E-DPDCH to DPCCH power
ratio that the UE is allowed to allocate for the upcoming transmission for scheduled data (held in the Serving Grant state
variable — see subclause 11.8.1.3). This power ratio shall be used to determine a maximum number of bits of scheduled
data with a 1 bit granularity for the upcoming transmission, calculated from number of bits corresponding to the
reference E-TFCs (E-TFCi,m), and that the highest value islower or equal to:

If E-DPDCH power extrapolation formulais configured:

Serving_Grant

K
2 Aharq/10
e,ref, m’ Ahd,m -10

eref,m’
L
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This maximum number of bits shall be lower than K bits, where K corresponds to any higher n"

eref,n eref,n

reference E-TFC (E-TFC,,,) and shall be higher or equal to K of E-TFCgmexcept if m=1.

e,ref ,m

Else if E-DPDCH power interpolation formulais configured:

Serving_Grant
( 10Aha;”10 - Le,N:‘f,m ’ Abzd,mj(Ke,ref,mﬂ - Ke,ref,m)
+

K
eref ,m 2 2
Le,ref,m+l ' Abd,m+1 - Le,ref,m ' '%d,m

This maximum number of bits shall be lower than K bits except if K , corresponds to the number

eref ,m+l eref ,m+

of bits of the highest reference E-TFC (E-TFC,, v ) and shall be higher or equal to K
if m=1.

of E-TFCmexcept

eref,m

Ke,ref,m and Le,ref ,m
and is defined in [22].

above aregivenin [13]. Aad,m denotes the quantized amplitude ratio assigned to E-TFCie m

The HARQ process ID for the upcoming transmission on each Activated Uplink Frequency is determined using the
following formulae:

- For2msTTl: CURRENT_HARQ PROCESS ID =[5*CFN + subframe number] mod HARQ RTT
- For10msTTl: CURRENT_HARQ _PROCESS ID =[CFN] mod HARQ RTT
- For 2ms TTI when uplink MIMO is configured:

- For the primary stream: CURRENT_HARQ_PROCESS ID = [5*CFN + subframe number] mod
HARQ RTT;

- For the secondary stream: CURRENT_HARQ _PROCESS ID = HARQ _RTT + [5*CFN + subframe
number] mod HARQ_RTT.

Based on this current HARQ process ID and the RRC configuration, the UE shall determine whether to take the
scheduled and non-scheduled grants into account in the upcoming transmission. If they are not supposed to be taken
into account, then the corresponding grant shall be assumed to not exist. If the variable Serving_Grant has the value
"Zero_Grant" after the Serving Grant Update, then the Serving Grant shall not be taken into account in the upcoming
transmission.

For CELL_DCH state, when Scheduling Information is triggered per subclause 11.8.1.6, the E-TFC selection and data-
alocation process shall assume that a non-scheduled grant is available for its transmission and that Scheduling
Information has a priority higher then any other logical channel. Furthermore the HARQ process used for the upcoming
transmission shall be assumed to be active and not L3 restricted for the transmission of the Scheduling Information, i.e.
transmission of Scheduling Information can take place on this process.

For CELL_FACH state and Idle mode, when Scheduling Information istriggered per subclause 11.8.1.6, the E-TFC
selection and data-all ocation process shall not assume that a non-scheduled grant is available for its transmission, unless
the Scheduling Information is triggered by a periodic Scheduling Information triggering mechanism or the Scheduling
Information is sent as a stand-alone in which case the E-TFC selection and data-all ocation process shall assume that a
non-scheduled grant is available for its transmission. In this case and when a2ms TTI is configured and " Per HARQ
process’ scopeis enabled by higher layers, the non-scheduled grant is available to the same set of HARQ processes as
those applicable for scheduled grants.

The transmission format and data allocation shall follow the requirements below:

- Only E-TFCs from the configured E-TFCS shall be considered for the transmission;
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- For al logical channels, if the logical channel belongs to a non-scheduled MAC-d flow, its data shall be
considered as available up to the corresponding non-scheduled grant, if the logical channel does not belong to a
non-scheduled MAC-d flow, its data shall be considered as available up to the Serving Grant;

- The power offset for the transmission is the one from the HARQ profile of the MAC-d flow that alows highest-
priority datato be transmitted on the Uplink Frequency for which E-TFC selection is being performed. If more
than one MAC-d flow allows data of the same highest priority to be transmitted, it is left to implementation to
select which MAC-d flow to prefer);

- Incasethe variable Serving_Grant hasthe value "Zero_Grant" after the Serving Grant Update function and there
isno data available for MAC-d flows for which non-schedul ed grants were configured and the transmission of
Scheduling Information has been triggered, the “Control-only” HARQ profile configured by the higher layers
shall be used.

- The Nominal Power Offset shall be set to the power offset included in the transmission HARQ profile;
- The UE shall not use the following E-TFCIs;

- If the UE isconfigured with E-TFCI table O (see [7]) and 2ms TTH, it shall not use E-TFCI 120 in the
mapping defined in Annex B.1

- If the UE is configured with E-TFCI table 1 (see[7]) and 2ms TTI, it shall not use E-TFCI 115 in the
mapping defined in Annex B.2

- If the UE is configured with E-TFCI table 2 (see [7]) and 2ms TTI, it shall not use E-TFCI 121 in the
mapping defined in Annex B.2a

- If the UE isconfigured with E-TFCI table 3 (see[7]) and 2ms TTI, it shall not use E-TFCIs 101 and 102 in
the mapping defined in Annex B.2b

- The dataalocation shall maximize the transmission of higher priority data. When scheduled and non-scheduled
grants are taken into account for the upcoming transmission:

- Dataof agiven priority belonging to a scheduled MAC-d flow shall have precedence over any lower priority
data, whether they belong to a scheduled or a non-scheduled MAC-d flow;

- Dataof agiven priority belonging to a non-scheduled MAC-d flow shall have precedence over any lower
priority data, whether they belong to a scheduled or a non-scheduled MAC-d flow;

- If several MAC-d flows are associated with logical channels of equal priority, the data allocation should
ensure that all equal priority flows are served.

- The amount of dataand corresponding MAC-e/es or MAC-i/is headers from MAC-d flows for which non-
scheduled grants were configured shall not exceed the value of the non-scheduled grant.

- 1fal0msTTI isconfigured and the TTI for the upcoming transmission overlaps with a compressed mode gap,
the Serving_Grant provided by the Serving Grant Update function shall be scaled back as follows:
, N
G'=SG*(-2)
15
where SG’ represents the modified serving grant considered by the E-TFC selection algorithm and N¢ represents
the number of non DTX dotsin the compressed TTI;

- For CELL_DCH dtate, if the transmission contains any scheduled data, the size of the selected MAC-e or MAC-i
PDU shall not exceed the total of:

- al non-scheduled grants which are applicable for transmission in this TTI;

- the maximum number of scheduled bits based on the Serving Grant (after adjustment for compressed frames)
and the power offset from the selected HARQ profile;

- the size of the triggered scheduling information (if any).
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- For CELL_FACH state and Idle mode, if the transmission contains any scheduled data, the size of the selected
MAC-i PDU shall not exceed the total of:

- the maximum number of scheduled bits based on the Serving Grant and the power offset from the selected
HARQ profile;

- the size of the triggered scheduling information (only if Scheduling Information istriggered by a periodic
Scheduling Information reporting as specified in subclause 11.8.1.6).

- Inthecasea2msTTI is configured and the HARQ processisinactive, the UE shall not include in the
transmission any data from MAC-d flows for which no non-scheduled grants were configured;

- For CELL_DCH state, the Scheduling Information is always sent when triggered (see subclause 11.8.1.6);
- Only E-TFCs in supported state shall be considered,;

- Oncedl other requirements have been fulfilled, the E-TFC resulting in the smallest amount of padding for the
selected MAC-es or MAC-is PDUs and corresponding MAC-e/es or MAC-i/is headers, shall be selected
including the case when the Scheduling Information needs to be transmitted.

While respecting all the above listed requirements, for each logical channel using RLC-UM, at every TTI, the UE may
select the RLC PDU size so as to maximise the amount of data of thislogical channel that can be transmitted.

Once an appropriate E-TFC and data allocation are found according to the rules above, the "Multiplexing and TSN
Setting” entity shall generate the corresponding MAC-e or MAC-i PDU.

The E-TFC selection function shall provide thisMAC-e or MAC-i PDU and transmission HARQ profile to the HARQ
entity. The maximum number of HARQ transmissions and the power offset in this profile, shall be set respectively to
the maximum of the Max Number of HARQ Transmissions of the HARQ profiles from all the MAC-d flows from
which data is multiplexed into the transmission and to the Nominal Power Offset. The HARQ entity shall also be
informed of whether the transmission includes Scheduling Information and whether this information is sent by itself or
with higher-layer data. The E-TFC selection function shall provide the E-TFCI for the selected E-TFC to the HARQ
entity.

In FDD, for each Activated Uplink Frequency, in case the DTX feature is configured by higher layers and no E-DCH
transmission is performed in this TTI on that Activated Uplink Frequency:

- if MAC Inactivity Threshold > 1 and no E-DCH transmission has been performed for MAC Inactivity Threshold -
1 previous TTlsor,

- if MAC Inactivity Threshold = 1:
- E-TFC selection shall only be performed for the TTIs where the following conditions are fulfilled:
- For 2msTTI: [5* CFN + subframe number - UE DTX DRX Offset] mod MAC DTX Cycle=0;
- For10msTTI: [5*CFN - UE DTX DRX Offset] mod MAC DTX Cycle= 0.

In2msTTI case, if the TTI that fulfilled [5* CFN + subframe number - UE DTX DRX Offset] mod MAC
DTX Cycle = 0 overlapped with an uplink compressed mode transmission gap, the E-TFC selection shall be
performed for the first TTI not overlapping with an uplink compressed mode transmission gap.

11.8.1.4a  E-TFC Selection for uplink MIMO

When the maximum allowed rank is 1 and the HARQ entity invokes the E-TFC selection procedure for the primary
stream, then the E-TFC selection procedure is applied as specified in sub-clause 11.8.1.4.

When the maximum allowed rank is 2, then the E-TFC selection procedure is as follows:
- If the HARQ entity has invoked E-TFC selection procedure for both streams:

- For the primary stream, the E-TFC selection procedure is applied as specified in sub-clause 11.8.1.4
assuming rank2 transmission parameters.

- If E-TFCI selected for the primary stream is equal to or greater than the minimum TB size for rank2
transmissions, then for the secondary stream, the E-TFC selection procedure is applied as specified in sub-
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clause 11.8.1.4, where the virtual serving grant is used, which is calculated according to the formula bel ow
and is based on the transmit power chosen for the primary stream and the Node B signalled offset SETFC
Offset Value as defined in table 16D of [16].

k=1 c

2
4
Virtual_Serving_Grant =" [ﬁ ek j x Offset
B
If either the primary or the secondary stream E-TFCI isless than the minimum TB size for rank2, then a UE
shall perform again the E-TFC selection procedure for rank1 transmission as specified in 11.8.1.4. Indicate to
HARQ entity that rank1 transmission shall take place.

If the HARQ entity has invoked E-TFC selection only for the primary stream:

Perform the E-TFC selection procedure as specified in sub-clause 11.8.1.4 assuming rank2 transmission
parameters.

If E-TFCI selected for the primary stream is less than the minimum TB size for rank2 transmission
configured by higher layers, the pending secondary stream retransmission shall be transmitted on the primary
stream using rank1 transmission and gain factors that would be used for that E-TFC on the primary stream.

If the HARQ entity has invoked E-TFC selection only for the secondary stream:

Determine the maximum allowed number of bits of scheduled data according to the Serving_Grant in the
primary stream as described in sub-clause 11.8.1.4 using the power offset from the HARQ profile used for
the retransmission in the primary stream.

If the maximum allowed number of bits of scheduled data according the serving grant on the primary stream
isequal to or larger than the minimum TB size for rank2 transmission, perform the E-TFC selection
procedure for the second stream as specified in sub-clause 11.8.1.4, where the virtual serving grant is used,
which is calculated based on the transmit power chosen for the primary stream and the Node B signalled
offset SETFC Offset Value as defined in table 16D of [16] (see formula above).

If the selected E-TFCI for the secondary stream isless than the minimum TB size for rank2 transmission,
then indicate to the HARQ entity that rank1 transmission shall take place on the primary stream. The pending
primary stream retransmission shall be transmitted on the primary stream using rank1 transmission and gain
factors that would be used for that E-TFC on the primary stream.

11.8.1.5 Happy Bit Setting

The Happy Bit isincluded on the E-DPCCH for every E-DCH transmission on each Activated Uplink Frequency. E-
DCH transmissions shall not be triggered specifically to allow the transmission of the happy bit.

RRC configures MAC with the duration Happy_Bit_Delay _Condition, over which to evaluate the current grant relative
to the TEBS after application of the E-TFC selection procedure described in subclause 11.8.1.4.

For every E-DCH transmission and for each Activated Uplink Frequency, the Happy Bit on a frequency shall be set to
"unhappy" if the three following criteria are met on that frequency:

1) UE istransmitting as much scheduled data as allowed by the current Serving_Grant, and as alowed by
Virtual_Serving_Grant if the maximum allowed rank is 2, in E-TFC selection on that frequency; and

2)

3)

UE has enough power available to transmit at higher data rate on that frequency if uplink MIMO is not
configured; if uplink MIMO is configured, if UE has enough power available to transmit at higher datarate on
the primary stream; and

Based on the same power offset as the one selected in E-TFC selection to transmit datain the same TTI asthe
Happy Bit, TEBS would require more than Happy_Bit_Delay Condition msto be transmited with the current
Serving_Grant x the ratio of active processes to the total number of processes.

If there is more than one Activated Uplink Frequency, based on the same power offset as the one selected in E-
TFC selection on each Activated Uplink Frequency to transmit datain the same TTI as the Happy Bit, TEBS
would require more than Happy Bit_Delay Condition msto be transmited with the current (Serving_Grant x the

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 162 ETSI TS 125 321 V11.3.0 (2013-01)

ratio of active processes to the total number of processes on the Primary Uplink Frequency) plus (Serving_Grant
x the ratio of active processes to the total number of processes on the Secondary Uplink Freguency).

If maximum allowed rank is 2, based on the same power offset as the one selected in E-TFC selection to transmit
datain the same TTI as the Happy Bit, TEBS would require more than Happy_Bit_Delay Condition msto be
transmited with the current (Serving_Grant x the ratio of active processes to the total number of processes on the
primary stream) plus (Virtual_Serving_Grant x the ratio of active processes to the total number of processes on
the secondary stream).

Thefirst criteriais always true for a deactivated process and the ratio of the third criteriais always 1 for 10ms TTI.

Otherwise, the Happy Bit shall be set to "happy". When the UE has more than one Activated Uplink Frequency, the
power used to assess whether the UE has enough power to transmit at a higher datarate on one Activated Uplink
Fregquency is based on the maximum remaining power alowed for E-DCH transmission on that Activated Uplink
Frequency as determined by E-TFC selection described in subclause 11.8.1.4 and in [12].

In order to assessif it has enough power available to transmit at higher data rate on an Activated Uplink Frequency, the
UE shdl:

1) If MAC-i/isis configured, identify the E-TFC that has a transport block size at least 32 bits larger than the
transport block size of the E-TFC selected for transmission in the same TTI as the Happy Bit. Otherwise,
identify the E-TFC that has atransport block size at least x bits larger than the transport block size of the E-TFC
selected for transmission in the same TTI as the Happy Bit, where x isthe smallest RLC PDU size configured
among all the logical channels that do not belong to non-scheduled MAC-d flows and which have datain the
buffer; and

2) Based on the same power offset as the one selected in E-TFC selection to transmit datain the same TT1 asthe
Happy Bit, check that the identified E-TFC is supported i.e. not blocked.

11.8.1.6 Scheduling Information reporting

Scheduling information reports will be triggered differently depending on the value of the variable Serving_Grant after
the Serving Grant Update function. The triggering of areport shall be indicated to the E-TFC selection function at the
first new transmission opportunity.

Even if multiple events are triggered by the time a new transmission can take place, only a single scheduling
information header will be included in the payload.

Even if multiple events are triggered on an Activated Uplink Frequency by the time a new transmission can take place,
only a single scheduling information header will be included in the payload on that frequency.

If uplink MIMO is configured, even if multiple events are triggered by the time a new transmission can take place, only
asingle scheduling information header shall be included in the payload on the primary stream. If the primary stream has
apending retransmission, then the scheduling information is included only on the secondary stream.

In CELL_DCH state, when MAC-e or MAC-i is configured, the Scheduling Information shall not be transmitted if the
TEBSiszero, even if it wastriggered by one of the configured triggering mechanisms.

In CELL_DCH state, when MAC-i is configured, and in CELL_FACH state for FDD and for DCCH/DTCH or NodeB
triggered HS-DPCCH transmission, if the size of the data plus header is less than or equal to the TB size of the E-TFC
selected by the UE minus 18 bits, a Scheduling Information shall be concatenated into this MAC-i PDU. If uplink
MIMO is configured, then it applies to both streams. Otherwise a Scheduling Information is not included.

For FDD and for CCCH transmission in CELL_FACH state and Idle mode, the transmission of Scheduling Information
shall only be triggered when TEBS becomes zero and the MAC-i PDU containing the last data is being transmitted.
The Sl istransmitted with the MAC-i PDU carrying the last data, given the serving grant is sufficient to carry the Sl
with the last remaining data. Otherwise, the empty buffer status report is transmitted separately with the next MAC-i
PDU.

For FDD and for DTCH/DCCH transmission in CELL_FACH state, the transmission of Scheduling Information shall
be triggered once, if the TEBS remains zero and no higher layer dataremainsin MAC to be transmitted for a period
given by the E-DCH transmission continuation back off period unequal "infinity". For FDD and for DTCH/DCCH
transmission in CELL_FACH state with E-DCH transmission continuation back off period set to "infinity" or "zero",
the transmission of Scheduling Information shall be triggered each time when the TEBS becomes zero and no higher
layer dataremainsin MAC to be transmitted after the transmission of the MAC-i PDU containing the scheduling
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information with the empty buffer status report. When "E-DCH transmission continuation back off" is set to "infinity",
the Scheduling Information with empty buffer status report shall be transmitted with the MAC-i PDU carrying the last
DCCH/DTCH data, given the serving grant is sufficient to carry the Sl in the same MAC-i PDU together with the
remaining DCCH/DTCH data. Otherwise, the Scheduling Information with empty buffer status report is transmitted
separately with the next MAC-i PDU.

For FDD and for DTCH/DCCH transmission in CELL_FACH state when "E-DCH transmission continuation back off"
is not set to "infinity", a periodic Scheduling Information with empty buffer status report shall not be transmitted.

In FDD, for NodeB triggered HS-DPCCH transmission in CELL_FACH state during collision resolution phase, if there
is no on-going or previous E-DCH transmission on the allocated common E-DCH resource, the transmission of
Scheduling Information shall be triggered. The transmission of scheduling information shall also be triggered upon
expiration of timer Tbhs.

In FDD, during collision resolution phase in CELL_FACH state, for DCCH/DTCH or NodeB triggered HS-DPCCH
transmission, a Scheduling Information with TEBS value different from zero can only be transmitted at the end of a
MAC-is SDU.

If the Scheduling Information needs to be included in the MAC-e according to subclause 9.2.4.2, it shall be transmitted
regardless of TEBS status.

The transmission of Scheduling Information can take place on every HARQ process, even on those processes for which
transmission is restricted according to RRC or deactivated by absolute grants, i.e. processes on which scheduled and/or

non-scheduled transmission can not take place. In CELL_FACH state and Idle mode, when 2ms TT1 is configured and

"Per HARQ process’ scope is enabled by higher layers, the transmission of Scheduling Information shall take place on

those processes for which transmission is allowed, i.e. processes on which scheduled transmission can take place.

The description of the behaviour in the two casesis provided below. When more than one uplink frequency is
configured, the Scheduling Information reporting mechanisms are evaluated independently per Activated Uplink
Frequency.

11.8.1.6.1 Report Triggering when SG = “Zero_Grant” or all processes are deactivated

If the Serving_Grant has the value "Zero_Grant" or all processes are deactivated on that frequency, and the TEBS
becomes larger than zero, the transmission of Scheduling Information shall be triggered on that frequency.

If data with higher priority than the data aready in the transmission buffer arrives, the transmission of a Scheduling
Information shall be triggered on that frequency.

RRC can also configure MAC with periodic Scheduling Information triggering. The periodic trigger timer T_SING
(Timer Scheduling Information —"Zero_Grant") on a frequency shall be started once the Serving_Grant variable
becomes"Zero_Grant" or all processes are deactivated on that frequency and TEBS islarger than zero. The T_SING
timers for all the Activated Uplink Frequencies shall have the same value.

When T_SING expires, the transmission of a Scheduling Information shall be triggered on that frequency.

T_SING timer on afreguency shall be restarted when the transmission of a Scheduling Information is triggered on that
frequency.

T_SING on afrequency shall be stopped and reset once the Serving_Grant variable in the Serving Grant Update
function takes a value other than "Zero_Grant" and at least one process is activated on that frequency.

When the secondary uplink frequency is deactivated, the T_SING timer corresponding to the secondary uplink

frequency shall be stopped and reset, if running.

11.8.1.6.2 Report Triggering when SG <> “Zero_Grant” and at least one process is
activated

If SG becomes too small to allow transmission of a single PDU from any scheduled MAC-d flow or if the SG istoo
small to allow transmission of asingle PDU from any scheduled MAC-d flow on that frequency and TEBS becomes
larger than zero, the transmission of Scheduling Information should be triggered on that frequency .

If an E-DCH serving cell change occurs and if the new E-DCH serving cell was not part of the previous Serving E-DCH
RLS, the transmission of a Scheduling Information shall be triggered on that frequency.
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RRC can configure MAC with periodic triggering also for the case when the variable Serving_Grant <> "Zero_Grant”
and at least one process is activated on that frequency. The periodic trigger timer T_SIG (Timer Scheduling Information
—different from "Zero_Grant") can be configured to adifferent valuethan T_SING. The T_SIG timers for all the
Activated Uplink Frequencies shall have the same value.

T_SIG shall be started once the Serving_Grant variable becomes <> "Zero_Grant" and at least one processis activated
on that frequency.

When T_SIG expires, the transmission of a new Scheduling Information shall be triggered on that frequency and on the
rest of the Activated Uplink Frequencies which T_SIG timer isrunning.

T_SIG timer on afrequency shall be stopped and reset once the Serving_Grant variable in the Serving Grant Update
function becomes equal to "Zero_Grant" or all processes are deactivated on that frequency.

When the secondary uplink frequency is deactivated, the T_SIG timer corresponding to the secondary uplink frequency
shall be stopped and reset, if running.

T_SIG on afrequency shall be restarted when the transmission of a Scheduling Information istriggered on that
frequency.

Once the Serving_Grant variable in the Serving Grant Update function becomes equal to "Zero_Grant" or all processes
are deactivated on afrequency and TEBS is larger than zero, the transmission of a Scheduling Information shall be
triggered on that frequency.

11.8.1.6.3 HARQ delivery failure for triggered Scheduling Information

If the HARQ process fails to deliver aMAC-e or MAC-i PDU containing atriggered Scheduling Information to the
RLS containing the serving cell:

- if the TEBSfield of the SI for which the HARQ transmission failed is set to zero and if UE isin CELL_FACH
state or idle mode:

- if thisisaDTCH/DCCH transmission and "E-DCH transmission continuation back-off" is set to "infinite":
- thetransmission of a new Scheduling Information shall be triggered

- €ese
- no further action isrequired.

- €se if the Scheduling Information was transmitted without any higher layer data multiplexed in the same MAC-
eor MAC-i PDU:

- no further actionisrequired (rely on periodic triggering).

- else (Scheduling Information was transmitted together with higher layer data multiplexed in the same MAC-e or
MAC-i PDU):

- thetransmission of a new Scheduling Information shall be triggered on the same uplink frequency associated
to the serving cell.

11.8.1.7 MAC-es/e Reset

If areset of the MAC-es/e or MAC-ig/i entity isrequested by upper layers, the UE shall at the activation time indicated
by higher layers:

- flush all HARQ processes,
- set CURRENT _TSN to Ofor al thelogical channels mapped to E-DCH;
- if MAC-i/isis configured by upper layers:

- discard all segments stored in segmentation entities.

NOTE: Inthiscase, the HARQ entity will not notify the Scheduling Information Reporting function if a flushed
MAC-e or MAC-i PDU contained atriggered Scheduling Information (rely on periodic triggering).
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11.8.1.8 Monitoring of Absolute and Relative Grant Channels

When the DRX feature is enabled by higher layers, and in addition to the conditions defined in subclause 6C.3 of [13]
the downlink monitoring of E-AGCH and E-RGCH sets on a frequency is required in the following conditions:;

- Atleast one MAC-d flow is configured with a scheduled transmission and TEBS > O or;

- ascheduled E-DCH transmission has been performed in any of the Inactivity Threshold for UE Grant
Monitoring previous uplink TTIs on the associated uplink frequency or;

- the start of EFAGCH or E-RGCH commands overlap in time with an E-HICH corresponding to a scheduled E-
DCH transmission on the associated uplink frequency.
11.8.1.9 Release of common E-DCH resources (FDD only)

If the UE is sending CCCH datain CELL_FACH state or Idle mode, the UE shall release the common E-DCH resource
under following conditions:

- the empty buffer status (TEBS = 0 byte) has been reported and no MAC-i PDU isleft in aHARQ process for
(re-)transmission; or

- the maximum E-DCH resource allocation for CCCH isreached, or;
- all synchronisation failure is reported.

If the UE is sending DTCH or DCCH data, the UE shall release the common E-DCH resource under following
conditions:

- all synchronization failure occurs; or

- the maximum period for collision resolution is reached and no E-AGCH with the UE’s E-RNTI (through an E-
RNTI specific CRC attachment) has been reached; or

- an E-AGCH isreceived with a common E-DCH resource release command (INACTIVE and Absolute Grant
Scope set to "All HARQ processes”) (explicit common E-DCH resource release) or;

- "E-DCH transmission continuation back off" is not set to "infinity", the empty buffer status (TEBS = 0 byte) has
been reported and no MAC-i PDU isleft inaHARQ process for (re-)transmission.

If the UE is alocated the common E-DCH resource for NodeB triggered HS-DPCCH transmission, the UE shall release
the common E-DCH resource under following conditions:

- all synchronization failure occurs; or

- the maximum period for collision resolution is reached and no E-AGCH with the UE’s E-RNTI (through an E-
RNTI specific CRC attachment) has been reached; or

- an E-AGCH isreceived with a common E-DCH resource release command (INACTIVE and Absolute Grant
Scope set to "All HARQ processes”) (explicit common E-DCH resource release); or

- "E-DCH transmission continuation back off" isnot set to "infinity", timer Tb has expired and empty buffer status
(TEBS = 0 byte) has been reported and no MAC-i PDU isleft inaHARQ process for (re-)transmission; or

- "HS-DPCCH transmission continuation back off" is present, timer Tbhs has expired and empty buffer status
(TEBS = 0 byte) has been reported and no MAC-i PDU isleftin a HARQ process for (re-)transmission.
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11.8.2 Node B operation
11.8.2.1 HARQ Operation

11.8.2.1.1 HARQ entity

Thereis one HARQ entity per UE per E-DCH in each Node-B in its E-DCH active set. The HARQ entity routes the
payload and the associated RSN value to the appropriate HARQ process based on the transmission timing. Based on the
outcome of the decoding, the HARQ entity transmits an ACK or aNACK in return.

11.8.2.1.2 HARQ process

The HARQ process uses the RSN and the transmission timing (CFN, sub-frame) to establish the transmission number.
Based on thisit identifies the transmission redundancy version and attempts to decode the transmission. The outcome of
the decoding is reported to the HARQ entity, so that it may be fed back to the UE.

11.8.2.2 De-multiplexing

There is one de-multiplexing entity per E-DCH transport channel per UE in the Node B. If the MAC-e/esis configured
by upper layers, the SRNC configures the Node B with the mapping between the active DDI values and the
corresponding MAC-d flow and PDU size. If the MAC-i/isif configured by upper layers, the SRNC configured the
Node B with the mapping between the LCH-ID and the corresponding MAC-d flow. Also, it providesit with the
mapping between MAC-d flow I Ds and the corresponding Iub bearer.

If MAC-elesis configured by upper layers, the de-multiplexing entity uses the MAC-e header information (DDI, N) to
determine the size of each MAC-es PDU and based on this it segments the MAC-e payload into MAC-es PDUs. If
MAC:-i/isis configured by upper layers, the de-multiplexing entity uses the MAC-i header information (L) to determine
the size of each MAC-is SDU and based on thisit segmentsthe MAC-i payload into MAC-is PDUs. These are then
routed onto the |ub bearer indicated by the DDI value.

With each MAC-es PDU, the Node B will send to the SRNC:
- theassociated DDI and N values,
- the CFN and sub-frame numberwhen the payload including the MAC-es PDU was decoded correctly;
- thetotal number of transmissions that were needed for the MAC-e PDU to be decoded correctly.
With each MAC-is PDU, the Node B will send to the SRNC:
- theassociated LCH-ID and L values for each MAC-is SDU,;
- the CFN and sub-frame number when the payload including the MAC-is PDU was decoded correctly;

- thetotal number of transmissions that were needed for the MAC-i PDU to be decoded correctly.

11.8.2.3 Scheduler
Thereis one E-DCH Node B scheduler per Node B. The Node B scheduler is responsible for the following functions:
- Allocating uplink resources to UEs for which it acts as the serving Node B;

- Monitoring other-cell interference and accordingly sending relative grants to UEs for which it does not act asthe
serving Node B;

- Reporting to the SRNC on the lack of processing resources;

11.8.2.4 E-DCH Provided Bit Rate measurement

The E-DCH Provided Bit Rate measurement is defined as follows:
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- for each priority classthe MAC-e or MAC-i function in the Node B measures the total number of MAC-d PDU
bits whose transmission over the radio interface has been considered successful by MAC-e or MAC-i in Node-B
during the last measurement period, divided by the duration of the measurement period,;

- the number of MAC-d PDU bits from UEs in softer handover shall be considered after soft combining;

- the Node-B shall allocate the bit rate received over an RLS equally divided among all cellsin the RLS regardless
of whether the RLS contains the E-DCH serving cell or not;

- thevalues reported shall be raw samples;

- the measurement period shall be 100 ms.

11.8.2.5 Determination of UE-ID (FDD only) and collision resolution

For UEsin CELL_FACH state or Idle mode, the Node B determines whether the UE id (E-RNTI) was included by the
UE.

If the Node B receivesa MAC-i PDU with an E-RNTI included in the MAC-i header, then the Node B is aware of the
user performing a collision resolution phase using a common E-DCH resource. The presence of the E-RNTI during the
collision resolution phase identifies DCCH/DTCH data or NodeB triggered HS-DPCCH transmission by the UE. By
sending areceived E-RNTI on the E-AGCH, the Node B grants the common E-DCH resource explicitly to the UE with
this UE id, resolving any potential collision. A UE addsits E-RNTI in al MAC-i PDUs at its side until the UE receives
an E-AGCH with its E-RNTI (through an E-RNTI-specific CRC attachment).

For CCCH datatransmission, no E-RNTI isincluded in any MAC-i header and no collision resolution is performed.

11.8.3 RNC operation

11.8.3.1 Re-ordering entity for DTCH/DCCH transmission

The re-ordering entity is part of the MAC-es or MAC-is sublayer in the SRNC. There is one re-ordering entity per UE.
Each re-ordering entity will support one re-ordering process per logical channel. If MAC-esis configured by upper
layers, the DDI value is used to determine the logical channel for which each MAC-es PDU is meant. If MAC-isis
configured by upper layers, the LCH-ID value is used to determine the logical channel for which each MAC-is SDU is
meant. Based on this information, the MAC-es or MAC-is PDUs are routed to the proper re-ordering process. The re-
ordering process may use the explicit TSN indication as well as the timing information provided by the Node B in order
to eliminate duplicates and deliver the packets in order to RLC. The details of the re-ordering mechanism are left up to
the implementation.

11.8.3.2 Re-ordering and CRC entity for CCCH transmission

The re-ordering entity is part of MAC-is sublayer in the CRNC. Thereis one re-ordering entity per common E-DCH
resource. Each re-ordering entity will support one re-ordering process. If MAC-isis configured by upper layers, the
LCH-ID vaueis used to determine the logical channel for which each MAC-is SDU is meant. Based on this
information, the received TSN and Node-B tagging i.e. (CFN, subframe number), the MAC-is PDUs are routed to the
proper re-ordering process. The re-ordering process may use the explicit TSN indication as well as the timing
information provided by the Node B in order to eliminate duplicates. When the MAC-c PDU isreceived correctly then
after reassembly the CRC field is removed and the resulting data is delivered to the MAC-c. However, if aMAC-c PDU
has been received with an incorrect CRC, the MAC-c PDU is discarded. The details of the re-ordering mechanism are
left up to the implementation.

Note: A CRC sequenceis added to aMAC-c PDU only, if the MAC-c PDU is not sent completely in one MAC-
i PDU.
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11.9 Control of E-DCH transmission and reception (TDD)

11.9.1 UE operation

11.9.1.1 HARQ Operation

The TDD HARQ protocol is astop and wait protocol based on synchronous downlink ACK/NACK s with asynchronous
retransmissions in the uplink. If NACK isreceived then the UE may only retransmit the previoudy transmitted MAC-e
or MAC-i PDU if suitable physical resources are available, otherwise it must wait until it receives an appropriate
Absolute Grant (or in the case of non-scheduled transmission, the UE must wait until resource is next designated as
available for non-scheduled transmission/retransmission). There are a maximum of 8 HARQ processes  (instances of
the HARQ entity). For 1.28 Mcps TDD, there are a maximum of 4 HARQ processes employed for the UEsin CELL-
FACH state and idle mode as non-scheduled transmission is not allowed. Operation of the HARQ protocol is as
follows:

- If an Absolute Grant is received in Frame (i) then the UE transmits a data block (MAC-e or MAC-i PDU) in
Frame (i+T1)

- ForaMAC-eor MAC-i PDU transmitted in Frame (i+T1) the UE receives an ACK/NACK in Frame (i+T1+T2)

- If NACK isreceived in Frame (i+T1+T2) then the UE cannot retransmit the MAC-e or MAC-i PDU previously
transmitted in Frame (i+T1) (now stored for potential retransmission) until suitable physical resources are
available (e.g. until Absolute Grant received)

- Theinterval T3 between reception of NACK and the availability of suitable resources via reception of a Grant
for a subsequent retransmission is variable and depends on Node B scheduling decisions

- If an ACK isreceived in Frame (i+T1+T2) then the MAC-e or MAC-i PDU previously transmitted in Frame
(i+T1) (stored for potentia retransmission) is discarded and the HARQ process identity associated with the
previously transmitted data block can now be reassigned.

NOTE: For 1.28 Mcps TDD, "subframe" should be used to describe the above timing relation. T1 and T2 may be
derived from the physical layer timings given in [21]. For 1.28Mcps multi-carrier E-DCH operation,
operation of the HARQ protocol on each carrier configured by RNC is independent and same as the
description above for the single-carrier case.

Operation of the TDD HARQ protocol isillustrated by Figure 11.9.1.1.

ETSI



3GPP TS 25.321 version 11.3.0 Release 11 169 ETSI TS 125 321 V11.3.0 (2013-01)

I B LR > +Ty ------ > T 4T, -=D> T+ Tt a2 i+T+T+Ta+T,
i i eee | XXM feee | XXM '
EAGCH A -
PHN NI R e
v ¢ ¢ R 0 0 1N
= T LA N R N
uplink | A : : : | 4
signalling ! i : : i i i i ! :
E-HICH E E E 4 5 E ' E
RS\=0 NACK RS\=1
Figure 11.9.1.1: TDD E-DCH HARQ Operation
119.1.1.1 HARQ entity

Thereis one HARQ entity per E-DCH in the UE. A number of paralel HARQ processes (identified by a HARQ process
identifier) are used in the UE to support the HARQ entity, allowing transmissions to take place continuously while the
UE is granted resources. The HARQ entity identifies the HARQ process for which transmission should take place if
resources are available. Also, based on timing with respect to a previoudy-transmitted MAC-e or MAC-i PDU it routes
the receiver feedback (ACK/NACK information), relayed by the physical layer, to the appropriate HARQ process.

The minimum number of HARQ processes per HARQ entity isafunction of T1 and T2 (see subclause 11.9.1.1). The
maximum number of HARQ process identifiers per HARQ entity is 8. Each processis associated with a HARQ process
identifier numbered from 0 to 7. For multi-carrier E-DCH operation, the maximum number of HARQ process per
HARQ entity is 4.

The HARQ entity is responsible for determining which HARQ process will use the assigned resourcesinagiven TTI
(for both scheduled and non-scheduled resource types). It is further responsible for determining for each HARQ process
whether new data or existing data should be transmitted from the HARQ process buffer, including the case in which
new datais transmitted before successful delivery of the existing data.

For transmissionin agiven TTI, the HARQ entity shall only consider those HARQ processes associated with the
resource grant type (scheduled / non-scheduled). HARQ processes 0 to 3 per HARQ entity are associated with
scheduled transmission whilst HARQ processes 4 to 7 are associated with non-scheduled transmission. In the following,
the set of HARQ processes associated with the resource grant type is denoted the "associated set”.

When the E-DCH SPS operation is enabled, the grant should include E-DCH SPS resources, and the E-DCH SPS
resource is only mapped on one carrier configured by higher layer.

The following rules control the operation of the HARQ entity:
- If retransmissions are pending for any of the HARQ processes of the associated set:

- the HARQ entity shall determine for each HARQ process of the associated set whether the current resource
grant is sufficient to allow retransmission of the data. The grant is deemed to be sufficient if the
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corresponding transport block size is supportable within the allocated resources as determined by the E-TFC
selection entity (see subclause 11.9.1.4);

- if the grant is sufficient for retransmission by at least one of the HARQ processes of the associated set, select
the HARQ process containing the oldest MAC-e or MAC-i PDU for retransmission and notify the E-TFC
selection entity that the TTI shall be used for retransmission;

- if thegrant is not sufficient for retransmission by any of the HARQ processes of the associated set, the
HARQ entity shall select an available HARQ process from the associated set for transmission of new data. In
the case that none of the HARQ processes in the associated set are available (all contain data for
retransmission) the HARQ entity shall discard the data from the HARQ process in the associated set
containing the oldest MAC-e or MAC-i PDU and shall select that HARQ process for transmission of new
data. In either case, the HARQ entity shall notify the E-TFC selection entity that the TTI shall be used for a
new transmission.

- dse
- the HARQ entity shall select an available HARQ process from the associated set for transmission of new data
and shall notify the E-TFC selection entity that the TTI shall be used for a new transmission of scheduled
data.
11.9.1.1.2 HARQ process
Each HARQ processis associated with aphysical buffer (HARQ buffer).

Each HARQ process maintains the state variable CURRENT_TX_NB, which indicates the number of transmissions that
have taken place for the MAC-e or MAC-i PDU currently in the buffer. For 1.28 Mcps TDD, each HARQ process a so
maintains the timer RTX_TIMER used to determine whether a pending retransmission should be discarded. When the
HARQ processis established, CURRENT_TX_NB shall be initialized to 0.

At the time of a new transmission, the HARQ entity provides the HARQ profile to use for all transmissions and re-

transmissions of thisMAC-e or MAC-i PDU. This HARQ profile includes information on the maximum number of
transmissions to perform, and the power offset with which to configure the physical layer. For 1.28 Mcps TDD, the
HARQ profile also includes a retransmission timer attribute.

If the HARQ entity provides anew PDU, the HARQ process shall:
- set CURRENT_TX_NBtoO0;
- set CURRENT_RSN to 0;
- storethe MAC-eor MAC-i PDU in the associated HARQ buffer;
- for1.28 Mcps TDD, if RTX_TIMER isactive, it shall be stopped;
- generate atransmission as described below.

If the HARQ entity requests a re-transmission, the HARQ process shall:
- generate atransmission as described below.

- for1.28 Mcps TDD, start RTX_TIMER for thisMAC-e or MAC-i PDU if NACK isreceived for theinitia
transmission.

To generate a transmission, the HARQ process shall:
- instruct the physical layer to set the RSN field on the E-UCCH to CURRENT_RSN;

- instruct the physical layer to generate a transmission with the power offset corresponding to the HARQ profile
and the redundancy version corresponding to the RSN value

- ifCURRENT_RSN <3
- increment CURRENT_RSN by 1;

else
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- decrement CURRENT_RSN by 1;

- increment CURRENT_TX_NB by 1;

- if CURRENT_TX_NB > maximum number of transmissions indicated in the transmission HARQ profile:
- flush the HARQ buffer;
- st CURRENT_TX_NBt0oO;
- set CURRENT_RSN to 0.
- for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped

- for 1.28 Mcps TDD, if RTX_TIMER expireswhich value indicated in the transmission HARQ profile:
- flush the HARQ buffer;
- set CURRENT_TX_NB to0;
- set CURRENT_RSN to 0.

If an ACK isreceived, the HARQ process shall:

- flush the HARQ buffer;

- set CURRENT_TX_NB to0;

- set CURRENT_RSN to 0.

- for 1.28 Mcps TDD, if RTX_TIMER is active, it shall be stopped.

For 1.28 Mcps TDD, in case of CCCH transmission with common E-RNTI, all MAC-i PDUs that were negatively
acknowledged finally and all MAC-is segmentations (if any) that have not been transmitted shall be flushed at the end
of the Available Scheduling Window for this selected common E-RNTI. The calculation of Available Scheduling
Window is defined in subclause 11.9.1.5b.

When CCCH transmission finishes, a CMAC-STATUS-Ind shall be sent from MAC to informs the RRC about the end
of the Enhanced Uplink for CELL_FACH state and Idle mode.

If UEisintheidleinterval, UE should not transmit data to physical layer. For 1.28Mcps TDD, If UE isin the
measurement occasion and all the resource granted is included in the measurement occasion, UE should not transmit
datato physical layer.

If the feedback reception of the transmission isin the inter-RAT measurement period, UE should consider the feedback
asACK.

11.9.1.2 Multiplexing and TSN setting entity

Assubclause 11.8.1.2.

For 1.28Mcps TDD, if multiple E-DCH carriers are configured for a UE, in one TTI, thereis only one TSN per logical
channel per carrier where the uplink E-DCH transmission will be made: one for each MAC-is PDU that is transmitted.
11.9.1.2a  Segmentation entity

There is one segmentation entity per logical channel in the UE.

When the MAC-d PDU size, the untransmitted part of the MAC-d PDU, the MAC-c PDU size (1.28 Mcps TDD only)
or the untransmitted part of the MAC-c PDU (1.28 Mcps TDD only) exceeds available space in the transport block
according to the E-TFC selection, the segmentation entity shall:

- segment the MAC-d PDU, the untransmitted part of the MAC-d PDU, the MAC-c PDU or the untransmitted part
of the MAC-c PDU to fit the avail able space in the transport block according to the E-TFC selection and store
the untransmitted part of the MAC-d PDU or MAC-c PDU;
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- set the segmentation status (SS) field of the transmission to indicate the segmentation status as described in
subclause 9.2.4.3.

11.9.1.3 Receiving a Grant
The UE determines whether each TTI is available for scheduled or non-scheduled transmissions.

The parameters applicable to a transmission are timeslots, code and maximum power. In the case of non-scheduled
transmission, these parameters are set by RRC and retransmissions and/or new transmissions may occur in frames at
intervals set by RRC. For scheduled transmission, the parameters are received viathe E-AGCH.

For 1.28Mcps TDD multi-carrier E-DCH operation, UEsin CELL_DCH state shall maintain per E-DCH carrier
configured by RRC, agiven grant used in conjunction with the scheduled transmission and the list of the HARQ
processes, based on the grant parameters decoded on the configured E-AGCH associated with each of the configured E-
DCH carriers.

UEsin CELL_FACH state and idle mode (1.28 Mcps TDD only) shall only use the scheduled transmission.
For given grant, the HARQ entity determines which HARQ processto useinthe TTI (see subclause 11.9.1.1.1).

For 1.28 Mcps TDD in CELL_FACH state and idle mode the UE with common E-RNTI shall only monitor the selected
common E-RNTI on the pre-configured E-AGCH(s) for the scheduled grants within the Available Scheduling Window
assigned for this selected common E-RNTI. At the end of the Available Scheduling Window this selected common E-
RNTI shall be released.

11.9.14 E-TFC Selection
In TDD, rulesfor E-TFC selection shall be applied as provided below.
UEs shall apply E-TFC selection when invoked by the HARQ entity (see subclause 11.9.1.1.1).

For CELL-DCH statein TDD, for each MAC-d flow, RRC configures MAC-e or MAC-i withaHARQ profile and
multiplexing list. Additionally, for 3.84/7.68 Mcps TDD, RRC configures MAC with a power offset in case the
Scheduling Information needs to be transmitted without any higher- layer data. For 1.28 Mcps TDD, RRC aso
configures MAC with aretransmission timer and the maximum number of HARQ transmissions in case the Scheduling
Information needs to be transmitted without any higher-layer data. The HARQ profile includes the power offset and
maximum number of HARQ transmissions to use for this MAC-d flow. For 1.28 Mcps TDD, the HARQ profile also
includes a retransmission timer attribute. The multiplexing list identifies for each MAC-d flow(s), the other MAC-d
flows for which data can be multiplexed in atransmission that uses the power offset included inits HARQ profile.

For 1.28 Mcps TDD in CELL_FACH state and idle mode, for common mac flows, RRC configures MAC with a
HARQ profile and multiplexing list. The HARQ profile includes the power offset/maximum number of HARQ
transmissions to use for this common mac flows and a retransmission timer attribute.

RRC can control the scheduling of uplink data by giving each logical channel a priority between 1 and 8, where 1 isthe
highest priority and 8 the lowest. E-TFC selection in the UE shall be done in accordance with the priorities indicated by
RRC. Logical channels have absolute priority, i.e. the UE shall maximise the transmission of higher priority data.

For 1.28 Mcps TDD in CELL_FACH state and idle mode, CCCH shall not be multiplexed with any other logical
channel, and the CCCH data shall have higher priority than that of any other logical channel.

RRC can allocate non-scheduled transmission grants to individual MAC-d flows in order to reduce the transmission
delays.

The UE shall determine whether to take scheduled or non-scheduled grants into account in the upcoming transmission.
If neither are supposed to be taken into account (i.e. the TTI is not available for non-scheduled transmission and no
Grant for scheduled transmission has been received) then no grant shall be assumed to exist. If a grant exists then the
transmission format and data allocation shall follow the requirements below.

For multi-carrier E-DCH operation, UE may be granted with the E-DCHs on the different carriersin the same TTI. UE
shall check whether or not the power sum of al carriersis beyond the UE maximum transmission power in the timeslots
where the granted E-PUCHSs are allocated. If there exists at |east one timeslot with the power sum of all carriers beyond
the UE transmission power, the sequential power splitting for different carriers should be done and the rules are
described below.
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If the E-PUCH coexists with other physical channel within one timeslot, the selected E-TFC shall guarantee that
the sum of calculated transmission power requirement Pe_pycy and the transmission power requirement for the
other physical channel shall be less than or equal to the available power.

In the sequential power splitting, the E-PUCH with higher prority will be allocated some power more
preferentially than the E-PUCH with lower priority.

After sequential power split for multiple carriers, the last allocated power PzpycH for one granted E-DCH carrier
can not support the smallest E-TFC transmission, no E-DCH TB will be transmitted on this carrier.

NOTE: The priority can be decided according to some factors such as Pe-base, the granted physical resources

( power, timeslots and codes ), the state of HARQ process ( retransmission or new data ), the granted E-
PUCH transmission power and the maximum E-DCH TB size supported by the granted E-PUCH
physical resource.

For each configured MAC-d flow or common flow (1.28 Mcps TDD only), agiven E-TFC can be in any of the
following states on per carrier where the uplink E-DCH transmission will be made for 1.28Mcps TDD:

Supported state;

Blocked state.

For 1.28Mcps TDD multi-carrier E-DCH operation, at each TTI, UEs shall determine the state of each E-TFC on each
carriers, and E-TFC selection isinvoked by one HARQ entity, the following E-TFC selection procedure is applied to
the carrier where the E-DCH transmission will be made.

The E-TFC states are derived according to the following:

If the transmission is aretransmission then only the E-TFC with the same block size as the original transmission
may be in the supported state.

For 1.28Mcps TDD, only E-TFCs from the E-TFCS (the table of TB sizes) which are consistent with the UE's E-
DCH capability category shall be considered for the transmission;

Only E-TFCs from the E-TFCS (the table of TB sizes) which can be supported by (exactly) the number of slots
assigned by the grant shall be considered for the transmission;

Only E-TFCs which result (for the granted timeslot and code physical resources) in a coderate lying between the
maximum and minimum (inclusive) allowable coderates set by RRC [7] shall be considered for the transmission
{note: the definition of the term " coderate” as used hereis the same as that provided by [18]}. This shall be
evaluated for both QPSK and 16-QAM modulation;

Puaro, the HARQ profile power offset is selected (for 3.84/7.68Mcps TDD the HARQ profile for the
transmission shall be selected among the HARQ profiles of MAC-d flows on which the highest priority logical
channels with avail able data are mapped, for 1.28Mcps TDD, for the UE which uses common E-RNTI, the
HARQ power offset shall be set to the maximum of HARQ power offset of all the common flows mapped to the
scheduled resource, for the UE which uses dedicated E-RNTI, the HARQ power offset shall be set to the
maximum of HARQ power offset of all the MAC-d flows mapped to the same type of resource (for CELL_DCH
state, the resource can be scheduled or non-scheduled resource, for CELL_FACH state, the resource can only be
scheduled resource); Scheduling Information power offset shall be used when Scheduling Information is
transmitted without any higher-layer data.)

Only E-TFCs whose calculated transmission power requirement Pe.pycH (See[18]) isless than or equal to both
the available and the granted power shall be considered for the transmission (note: this requirement does not
apply in the case of aretransmission on non-scheduled resources). For 1.28Mcps TDD, if the E-PUCH coexists
with other physical channels within one timeslot, only E-TFCs whose power requirement by QPSK modulation
islower than or equal to the power requirement by 16-QAM modulation shall be considered for the transmission.
For TDD, the smallest E-TFC is considered always in the supported state. The granted power is defined as the
calculated E-PUCH transmission power of [18] with Be = (Absolute Grant Value + a,). The available power is
the maximum UE transmission power.

For 1.28Mcps TDD, if the E-PUCHSs coexist on more than one carrier within one timeslot, the sum of calculated
transmission power requirement PE-PUCH of al carriers shall be less than or equal to the available power.
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- For 1.28Mcps TDD, if the E-PUCH coexists with other physical channel within one timeslot, the sum of
calculated transmission power requirement Pe-ruch and the transmission power requirement for the other physical
channel shall be less than or equal to the available power. For 1.28Mcps TDD multi-carrier E-DCH transmission,
if the E-PUCHSs coexist with other physical channels within one timeslot, the sum of calculated transmission
power requirement PE-PUCH of all granted carrier and the transmission power requirement for the other
physical channels shall be less than or equal to the maximum UE transmission power.

- If only scheduling information isincluded in MAC-e or MAC-i PDU, the smallest E-TFC shall be chosen and
the transmission power shall be equal to the granted power (the available maximum E-PUCH power shall be
considered too). And the UE shall select QPSK modulation. (1.28 Mcps TDD only);

From those E-TFCs in the supported state the UE determines the largest block size that it is permitted to transmit within
the given constraints.

The UE shall select the modulation type associated with the determined E-TFC (note: if an E-TFC is supported by both

QPSK and 16-QAM then 16-QAM modulation shall be used if its power requirement (Pe.pych) is lower than the power

requirement for QPSK, otherwise QPSK modulation shall be used). For 1.28Mcps TDD multi-carrier E-DCH operation,
the UE shall select the modulation type per carrier.

Data allocation shall then be performed in accordance with the following:

- For al logical channels, if thelogical channel belongs to a non-scheduled MAC-d flow, its data shall be
considered as available up to the largest block size determined for the corresponding non-scheduled grant.  If
the logical channel does not belong to a non-scheduled MAC-d flow, its data shall be considered as available up
to the largest block size determined for the Serving Grant;

- Thedataallocation shall maximise the transmission of higher priority data;

- The UE shall select the E-TFC, SF and modulation which minimises the power used (3.84/7.68 Mcps TDD
only);

- The UE shall select the E-TFC and modulation. QPSK shall be used in the case of E-PUCH allocated with other
physical channel in the sametimeslot of one TTI for one UE, otherwise modulation shall be selected, which
minimises the power used (1.28 Mcps TDD only);

- If several MAC-d flows are associated with logical channels of equal priority, the data allocation should ensure
that all equal priority flows are served.

For 1.28Mcps TDD multi-carrier E-DCH operation, the data allocation shall be performed per carrier.

While respecting al the above listed requirements, for each logical channel using RLC-UM or RLC-AM when new data
to be transmitted, at every TTI, the UE may select the RLC PDU size for every carrier independently so as to maximise
the amount of data of thislogical channel that can be transmitted.

Once an appropriate E-TFC and data allocation are found according to the rules above, the "Multiplexing and TSN
Setting" entity shall generate the corresponding MAC-e or MAC-i PDU.

In 1.28Mcps TDD, when Scheduling Information istriggered by timer per subclause 11.9.1.5, the E-TFC selection and
data-allocation process shall assume that Scheduling Information has a priority higher than any other logical channel.

The E-TFC selection function shall provide this MAC-e or MAC-i PDU and transmission HARQ profile to the HARQ
entity. The selected E-TFC is aso provided. For 3.84Mcps TDD and 7.68Mcps TDD the maximum number of HARQ
transmissions and the power offset in this profile shall be set respectively to the maximum of both the Max Number of
HARQ Transmissions and of the power offset of the HARQ profiles from al the MAC-d flows from which datais
multiplexed into the transmission. For 1.28 Mcps TDD, the maximum number of HARQ transmissions shall be set to
the maximum of the Max Number of HARQ Transmissions of the HARQ profiles from all the MAC flows from which
datais multiplexed into the transmission, for the UE which uses common E-RNTI, the HARQ power offset shall be set
to the maximum of HARQ power offset of all the common flows mapped to the scheduled resource, for the UE which
uses dedicated E-RNTI, the HARQ power offset shall be set to the maximum of HARQ power offset of all the MAC-d
flows mapped to the same type of resource (for CELL_DCH state, the resource can be scheduled or non-scheduled
resource, for CELL_FACH state, the resource can only be scheduled resource), and the retransmission timer shall be set
to the maximum of the retransmission timer value of the HARQ profiles that are permitted to be multiplexed into the
transmission. For 1.28Mcps TDD, when the Scheduling Information needs to be transmitted without any higher-layer
data, the specific HARQ profile should be applied. Each HARQ process which is associated with a buffer holding a
MAC-e or MAC-i PDU for potential retransmission shall maintain the HARQ profile and the number of re-
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transmissions that have occurred. For 1.28 Mcps TDD, the HARQ process shall also maintain the val ue of
RTX_TIMER.

Further information on E-TFC selection is provided in Annex CA.

11.9.1.4a  Scheduling Information reporting (3.84/7.68 Mcps TDD only)

The UE shal implement a scheduling information delay time mechanism. The period T-SCHED governing the
periodicity of sending scheduling information and the period T-RUCCH governing E-RUCCH retransmissions is set by
RRC. The delay timer shall be reset whenever Scheduling Information isincluded in the MAC-e PDU.

If a UE has no Grant and the TEBS becomes larger than zero, the transmission of Scheduling Information shall be sent
viaE-RUCCH.

When the UE sends scheduling information via E-RUCCH it will start atimer Tr which will be stopped and reset if the
UE receives a subsequent grant. However if thistimer reaches T-RUCCH (the value T-RUCCH is set via RRC) the UE
will resend the Scheduling information via E-RUCCH.

If the UE has a Grant then Scheduling Information may be included in the MAC-e PDU according to subclause 9.2.4.2.
If the UE has a Grant and scheduling information delay timer > T-SCHED then the UE shall include Scheduling
Information in the next MAC-e PDU sent and the scheduling information delay timer shall be restarted. If the UE does
not receive any Grant before the scheduling information delay timer > T-SCHED + T-RUCCH /2 then the UE shall
send scheduling information via the E-RUCCH and shall stop and reset the scheduling information delay timer.

11.9.1.5 Scheduling Information reporting (1.28 Mcps TDD only)
A "Grant Request” type Scheduling Information can be triggered if any of the following events occur:
- The TEBS becomes larger than zero;
- AnE-DCH serving cell change occurs and the TEBS is larger than zero;
- An E-DCH working frequency change occursin the serving cell and the TEBS is larger than zero;
- An E-RNTI change occursin the serving cell;

An optional Extended Estimation Window (defined by RRC in TTIs) may be used to prevent the UE from triggering
unnecessary E-RUCCH transmission in case the UE potentially has an available Grant a short time in the future. The
UE may perform a persistent check through the Extended Estimation Window to evaluate whether there is a Grant
available for new data transmission when the UE can not take the decision just according to the related HARQ
information, e.g, HARQ timing, HARQ retransmission numbers and so on. If an E-RNTI change occursin the serving
cell, the UE shall ignore the Grant with the previous E-RNTI for "Grant Request” type Scheduling Information

reporting.

If a UE has no Grant (including scheduled grant or non-scheduled grant) available for anew MAC-e or MAC-i PDU
transmission in current TTI or in the Extended Estimation Window (if configured by RRC), as the "Grant Request” type
Scheduling Information is triggered, the transmission of Scheduling Information shall be triggered via E-RUCCH.

Elseif the UE has a Grant (including scheduled grant or non-scheduled grant) available for anew MAC-e or MAC-i
PDU transmission in current TTI or in Extended Estimation Window (if configured by RRC), as the " Grant Request"
type Scheduling Information is triggered, the scheduling information should be included inaMAC-e or MAC-i PDU
viathe Grant. If the HARQ process fails to deliver the MAC-e or MAC-i PDU containing the triggered the " Grant
Request" type Scheduling Information, another " Grant Request” type Scheduling Information shall be triggered.

When MAC-eis configured and assembling aMAC-e PDU, if the scheduling information needs to be included in the
MAC-e PDU according to subclause 9.2.4.2 and it shall be transmitted regardless of TEBS status.

When MAC-i is configured and assembling aMAC-i PDU, if the size of the data plus header is|ess than or equal to the
TB size of the E-TFC selected by the UE minus 23 bits, a Scheduling Information shall be concatenated into this MAC-
i PDU and it shall be transmitted regardless of TEBS status.

Additional periodic timer T-Sl is used to avoid long pause duration of scheduling information reporting (defined by
RRC). Once the grant is designated, T-SI shall be started. The T-Sl is maintained per UE for multi-carrier E-DCH
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operation. And if the UE isin multi-carrier E-DCH operation with more than one carrier group, and an extend Sl with
al E-DCH carriersinformation (see subclause 9.2.6.3) isincluded at the end of the MAC-i PDU and sent, the timer
shall be restarted immediately. Otherwise the legacy Scheduling information (see Figure 9.2.6.3 1-a) isincluded at the
end of the MAC-I PDU and sent for single carrier E-DCH and only one carrier group is configured , the timer shall be
restarted immediately. When the scheduling information isincluded in MAC-e or MAC-i PDU and sent, the timer shall
be restarted immediately. When the timer expires, if thereis a grant to send anew MAC-e or MAC-i PDU, it should
include scheduling information, otherwise the UE shall wait for a grant to send scheduling information in anew MAC-e
or MAC-i PDU.

Additionally if data with higher priority than the data aready in the transmission buffer arrives, the Scheduling
Information shall be triggered and included in next available MAC-e or MAC-i PDU, i.e. higher priority data arrival
event shall not trigger a E-RUCCH procedure.

RRC can configure MAC with a delay timer to be used when the UE transits from having a Grant on any configured E-
DCH carrier to not having a Grant on any configured E-DCH carrier and the TEBS s till larger than zero. The delay
timer T_WAIT shall be started once the Grant expires and shall be stopped and reset when a Grant is received. When
T_WAIT expires, the transmission of a Scheduling Information shall be triggered via E-RUCCH (T_WAIT shall be
stopped and reset).

Even if multiple events are triggered by the time a new Scheduling Information reporting can take place, only single
scheduling information with newly updated content shall be sent via E-RUCCH or included inaMAC-e or MAC-i
PDU.

In the case that only non-scheduled transmission is configured without scheduled transmission, the Scheduling
Information reporting mechanism above is not applicable, and Scheduling Information reporting procedure is defined as
below:

- The Scheduling Information shall be included in the MAC-e PDU or MAC-i PDU due to the quantization of the
transport block sizes that can be supported as defined in subclause 9.2.4.2;

- If the periodic timer T-SI-NST is configured by RRC, the Scheduling Information shall be triggered upon the
expiriration of the periodic timer T-SI-NST, and the triggered Scheduling Information shall be included in the
next new MAC-e PDU or MAC-i PDU, the maintenance of timer T-SI-NST isthe sameas T-SI;

- If both events are triggered by the time a new Scheduling Information reporting can take place, only single
scheduling information with newly updated content shall be included inaMAC-e PDU or MAC-i PDU.

- E-RUCCH procedure shall not be iniatiated for non-scheduled transmission only case.

11.9.1.5a Cell Reselection Indication in CELL_FACH state (1.28 Mcps TDD only)

UE in CELL_FACH state with E-DCH transmission and HS-DSCH reception and having available dedicated E-RNTI
and H-RNTI may send Cell Reselection Indication to the Node B scheduler of the serving cell in order to notify the
scheduler that the UE is to leave from this cell.

When the Cell Reselection criteriaare met asin [5] and if any of the condition isfulfilled, the Cell Reselection
Indication procedure shall be triggered and performed as below:

- when the UE has sent the scheduling information with TEBS > 0 byte to Node B scheduler, i.e. Node B may
think the UE has data pending for transmission:

- The Cell Reselection Indication is presented by the scheduling information with TEBS = 0 and HLBS =
"1111"%

- ifthe UE hasagrant in next TTI or within Extended Estimation Window:
- include the Cell Reselection Indication in next MAC-i PDU;
- dse

- initiate E-RUCCH procedure to transmit the Cell reselection Indication, regarding Mmax = 1. Upon
reception of PHY-ACCESS-CNF primitive, MAC sends the indication to RRC. The Control of E-
RUCCH transmission isdescribed in 11.9.2.3.2.1.

- when the UE is during synchronization procedure;
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- The Cell Reselection Indication is presented by the scheduling information with TEBS= 0 and HLBS =
"1111%;

- initiate E-RUCCH procedure to transmit the Cell reselection Indication, regarding Mmax = 1, Upon
reception of PHY -ACCESS-CNF primitive, MAC send the indication to RRC. The Control of E-RUCCH
transmission is described in 11.9.2.3.2.1.

- when the UE is during the downlink data receiving procedure;
- The Cell Reselection Indication is carried in associated HS-SICH by setting RTBS field to 0.
Once the Cell Reselection Indication procedure was accomplished or terminated, then MAC informs RRC the
termination of Cell Reselection Indication procedure with CMAC-STATUS-Ind primitive.
11.9.1.5b  Common E-RNTI selection in CELL_FACH state and idle mode (1.28 Mcps
TDD only)

RRC may configure MAC acommon E-RNTIs list associated to each E-RUCCH on which common E-RNTI may be
used with the CM AC-CONFIG-Req primitive, each common E-RNTIslist related for an E-RUCCH is divided into K
groups and thereis N E-RNTIs in each group as configured by RRC. The K groups are numbered in (0...k) asindicated
by RRC.

Common E-RNTI selection procedure isinvoked in case of sending E-RUCCH with common E-RNTI for CCCH
transmission, when performing common E-RNTI selection, the SFN or the SFN’ on which the E-RUCCH shall be sent
and the TTI length of E-RUCCH shall be provided. Common E-RNTI Selection procedure is performed as below:

k= SFNe.ruccy mod K, for TTI of E-ERUCCH = 10ms;
or k=SFN'g.ruccy mod K, for TTI of E-ERUCCH = 5ms;

Wherek isthe "Index of selected Common E-RNTI group" and K is the total humber of E-RNTI groups related to this
E-RUCCH; SFNEg.ruceh 0f SFN’e.rucen S the frame or sub-frame on which the E-RUCCH shall be sent whichis
indicated by physical layer as the response of physical random access procedure.

Upon the common E-RNTI group was determined as above, the UE shall randomly select a common E-RNTI within the
group.

The Available Scheduling Window of each CCCH transmission is equal to the length of K E-RUCCH TTIs, which
means that the CCCH only can be scheduled within the consecutive K frames (in case of 10ms E-RUCCH) or sub-
frames(in case of 5ms E-RUCCH) upon receiving the E-RUCCH by the Node B scheduler. The start point of the
Available Scheduling Window associated with a common E-RNTI corresponds to the frame on which the common E-
RNTI is correctly received on E-RUCCH.

11.9.1.6 MAC-es/e Reset (1.28 Mcps TDD only)

If areset of MAC-es/e or MAC-igli entity is requested by upper layers, the UE shall at the activation time indicated by
higher layer:

- flush all HARQ processes,

- set CURRENT _TSN to Ofor al thelogical channels mapped to E-DCH;

- stop al active timers (the timersinclude Retransmisstion timer, T_SI, T_WAIT, T_RUCCH);
- set CURRENT_RUCCH to 0;

- if MAC-i/isis configured by upper layers:

- discard al segments stored in segmentation entities.
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11.9.2 Node B operation
11.9.2.1 HARQ Operation

11.9.21.1 HARQ entity

Thereis one HARQ entity per E-DCH transport channel per UE in the Node-B. The HARQ entity routes the payload
and the associated RSN value to the indicated HARQ process (the HARQ procees identifier is signalled to the Node B
viathe E-UCCH). Based on the outcome of the decoding, the HARQ entity transmitsan ACK or aNACK in return.

11.9.2.1.2 HARQ process

The HARQ process uses the RSN to identify the redundancy version, The Node B uses the identified redundancy
version to attempt to decode the transmission. The outcome of the decoding is reported to the HARQ entity, so that it
may be fed back to the UE as ACK or NACK.

11.9.2.2 De-multiplexing

There is one de-multiplexing entity per UE in the Node B. If the MAC-elesis configured by upper layers, the SRNC
configures the Node B with the mapping between the active DDI values and the corresponding MAC-d flow and PDU
size. If the MAC-i/isis configured by upper layers, the SRNC configured the Node B with the mapping between the
LCH-ID and the corresponding MAC-d flow. Also, it providesit with the mapping between MAC-d flow IDs and the
corresponding lub bearer.

If MAC-elesis configured by upper layers, the de-multiplexing entity uses the MAC-e header information (DDI, N) to
determine the size of each MAC-es PDU and based on this it segments the MAC-e payload into MAC-es PDUs. These
are then routed onto the lub bearer indicated by the DDI value. If MAC-i/isis configured by upper layers, the de-
multiplexing entity uses the MAC-i header information (L) to determine the size of each MAC-is SDU and based on
thisit segmentsthe MAC-i payload into MAC-is PDUs.

With each MAC-es PDU, the Node B will send to the SRNC:
- theassociated DDI and N values;
- the CFN when the payload including the MAC-es PDU was decoded correctly (3.84/7.68 Mcps only);

- the CFN and sub-frame number when the payload including the MAC-es PDU was decoded correctly (1.28
Mcps TDD only);

- thetotal number of transmissions that were needed for the MAC-e PDU to be decoded correctly.
With each MAC-is PDU, the Node B will send to the SRNC:

- theassociated LCH-ID and L values for each MAC-is SDU,;

- the CFN when the payload including the MAC-is PDU was decoded correctly (3.84/7.68 Mcps only);

- the CFN and sub-frame number when the payload including the MAC-is PDU was decoded correctly (1.28 Mcps
TDD only);

- thetotal number of transmissions that were needed for the MAC-i PDU to be decoded correctly.

11.9.2.3 Scheduler

Thereisone E-DCH Node B scheduler per Node B. The Node B scheduler is responsible for the following functions:
- Allocating uplink resources to UEs and signalling these to UEs via Absolute Grants,
- Reporting uplink interference measurementsto the SRNC

- Reporting to the SRNC on the lack of processing resources
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- Determining the TDD ECSN (the TDD ECSN per carrier isincremented for each E-AGCH transmission on the
same carrier)

- Determining which E-HICH will be used for the incoming transmission and the value of the associated E-HICH
Indicator (1.28 Mcps TDD only)

- Determining how many E-UCCHSs should be carried on the incoming E-PUCHs and the value of the associated
E-UCCH Number Indicator (1.28 Mcps TDD only).

- Determining how many E-DCH carriers should be scheduled for one UE which is configured multiple E-DCH
carriers.

NOTE: The scheduler should not schedule the UE who isin theidle interval. For 1.28Mcps TDD, the scheduler
should not schedule the UE who isin the measurement occasion.

11.9.2.4 E-DCH Provided Bit Rate measurement
The E-DCH Provided Bit Rate measurement is defined as follows:

- for each priority classthe MAC-e or MAC-i function in the Node B measures the total number of MAC-d PDU
bits whose transmission over the radio interface has been considered successful by MAC-e or MAC-i in Node-B
during the last measurement period, divided by the duration of the measurement period,;

- the measurement period shall be [100 mg].
11.9.3 RNC operation

11.93.1 Re-ordering entity for DTCH/DCCH transmission

The re-ordering entity is part of the MAC-es or MAC-is sublayer in the SRNC. There is one re-ordering entity per UE.
Each re-ordering entity will support one re-ordering process per logical channel. If MAC-esis configured by upper
layers, the DDI value is used to determine the logical channel for which each MAC-es PDU is meant. If MAC-isis
configured by upper layers, the LCH-ID value is used to determine the logical channel for which each MAC-is SDU is
meant. Based on this information, the MAC-es or MAC-is PDUs are routed to the proper re-ordering process. The re-
ordering process may use the explicit TSN indication as well as the timing information provided by the Node B in order
to eliminate duplicates and deliver the packetsin order to RLC. The details of the re-ordering mechanism are left up to
the implementation.

11.9.3.2 Re-ordering entity for CCCH transmissio (1.28 Mcps TDD only)

The re-ordering entity is part of MAC-is sublayer in the CRNC. There is one re-ordering entity per UE. Each re-
ordering entity will support one re-ordering process. If MAC-isis configured by upper layers, the LCH-ID valueis used
to determine the logical channel for which each MAC-is SDU is meant. Based on this information, the received TSN
and Node-B tagging i.e. (CFN, subframe number), the MAC-is PDUs are routed to the proper re-ordering process. The
re-ordering process may use the explicit TSN indication as well as the timing information provided by the Node B in
order to eliminate duplicates. When the MAC-c PDU isreceived correctly then after reassembly the resulting datais
delivered to the MAC-c. The details of the re-ordering mechanism are left up to the implementation.
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Annex A (normative):
HS-DSCH Transport Block Size Table for FDD

The following table provides the mapping between k; (as per the definition in subclause 9.2.3.1) and the HS-DSCH
Transport Block Size (L(ky)) corresponding to table 9.2.3.1:

Index

O© o0 NO UL, WN PP

I
= o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

TB Size
137
149
161
173
185
197
209
221
233
245
257
269
281
293
305
317
329
341
353
365
377
389
401
413
425
437
449
461
473
485
497
509
521
533
545
557
569
581
593
605
616
627
639
650
662

Index TB Size

86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
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1380
1405
1430
1456
1483
1509
1537
1564
1593
1621
1651
1681
1711
1742
1773
1805
1838
1871
1905
1939
1974
2010
2046
2083
2121
2159
2198
2238
2279
2320
2362
2404
2448
2492
2537
2583
2630
2677
2726
2775
2825
2876
2928
2981
3035

Index
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

TB Size
6324
6438
6554
6673
6793
6916
7041
7168
7298
7430
7564
7700
7840
7981
8125
8272
8422
8574
8729
8886
9047
9210
9377
9546
9719
9894

10073
10255
10440
10629
10821
11017
11216
11418
11625
11835
12048
12266
12488
12713
12943
13177
13415
13657
13904
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

674
686
699
711
724
737
751
764
778
792
806
821
836
851
866
882
898
914
931
947
964
982
1000
1018
1036
1055
1074
1093
1113
1133
1154
1175
1196
1217
1239
1262
1285
1308
1331
1356

181

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
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3090
3145
3202
3260
3319
3379
3440
3502
3565
3630
3695
3762
3830
3899
3970
4042
4115
4189
4265
4342
4420
4500
4581
4664
4748
4834
4921
5010
5101
5193
5287
5382
5480
5579
5680
5782
5887
5993
6101
6211

216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
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14155
14411
14671
14936
15206
15481
15761
16045
16335
16630
16931
17237
17548
17865
18188
18517
18851
19192
19538
19891
20251
20617
20989
21368
21754
22147
22548
22955
23370
23792
24222
24659
25105
25558
26020
26490
26969
27456
27952
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The following table provides the mapping between k; (as per the definition in subclause 9.2.3.1) and the HS-DSCH
Transport Block Size (L(k;)) corresponding to table 9.2.3.2:

Index TB Size Index TB Size Index TB Size Index TB Size

1 120 86 1000 171 4592 256 21000
2 128 87 1016 172 4672 257 21384
3 136 88 1040 173 4760 258 21768
4 144 89 1056 174 4848 259 22160
5 152 90 1072 175 4936 260 22560
6 160 91 1096 176 5024 261 22968
7 168 92 1112 177 5112 262 23384
8 176 93 1136 178 5208 263 23808
9 184 94 1152 179 5296 264 24232
10 192 95 1176 180 5392 265 24672
11 200 96 1200 181 5488 266 25120
12 208 97 1216 182 5592 267 25568
13 216 98 1240 183 5688 268 26032
14 224 99 1264 184 5792 269 26504
15 232 100 1288 185 5896 270 26976
16 240 101 1312 186 6008 271 27464
17 248 102 1336 187 6112 272 27960
18 256 103 1360 188 6224 273 28464
19 264 104 1384 189 6336 274 28976
20 272 105 1408 190 6448 275 29504
21 280 106 1432 191 6568 276 30032
22 288 107 1456 192 6688 277 30576
23 296 108 1488 193 6808 278 31128
24 304 109 1512 194 6928 279 31688
25 312 110 1536 195 7056 280 32264
26 320 111 1568 196 7184 281 32848
27 328 112 1600 197 7312 282 33440
28 336 113 1624 198 7440 283 34040
29 344 114 1656 199 7576 284 34656
30 352 115 1688 200 7712 285 35280
31 360 116 1712 201 7856 286 35920
32 368 117 1744 202 7992 287 36568
33 376 118 1776 203 8136 288 37224
34 384 119 1808 204 8288 289 37896
35 392 120 1840 205 8440 290 38576
36 400 121 1872 206 8592 201 39272
37 408 122 1912 207 8744 292 39984
38 416 123 1944 208 8904 293 40704
39 424 124 1976 209 9064 294 41440
40 440 125 2016 210 9224 295 42192
41 448 126 2048 211 9392
42 456 127 2088 212 9560
43 464 128 2128 213 9736
44 472 129 2168 214 9912
45 480 130 2200 215 10088
46 488 131 2240 216 10272
47 496 132 2288 217 10456
48 504 133 2328 218 10648
49 512 134 2368 219 10840
50 528 135 2408 220 11032
51 536 136 2456 221 11232
52 544 137 2496 222 11432
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53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

552
560
576
584
592
608
616
624
640
648
664
672
688
696
712
728
736
752
768
776
792
808
824
840
848
864
880
896
912
928
952
968
984

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170

183

2544
2592
2632
2680
2736
2784
2832
2880
2936
2984
3040
3096
3152
3208
3264
3328
3384
3448
3512
3576
3640
3704
3768
3840
3912
3976
4048
4120
4200
4272
4352
4432
4512
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223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255

11640
11848
12064
12280
12504
12728
12960
13192
13432
13672
13920
14168
14424
14688
14952
15224
15496
15776
16064
16352
16648
16944
17256
17568
17880
18200
18536
18864
19208
19552
19904
20264
20632
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Annex B (normative):
E-DCH Transport Block Size Tables for FDD

The mapping between the chosen E-TFCI and the corresponding E-DCH transport block size is given in the following
tables:

B.1 2ms TTI E-DCH Transport Block Size Table O

E-TFCI TB Size | E-TFCI  TB Size | E-TFCI  TB Size | E-TFCI  TB Size | E-TFCI  TB Size
(bits) (bits) (bits) (bits) (bits)
0 18 30 342 60 1015 90 3008 120 N/A
1 120 31 355 61 1053 91 3119 121 9241
2 124 32 368 62 1091 92 3234 122 9582
3 129 33 382 63 1132 93 3353 123 9935
4 133 34 396 64 1173 94 3477 124 10302
5 138 35 410 65 1217 95 3605 125 10681
6 143 36 426 66 1262 96 3738 126 11075
7 149 37 441 67 1308 97 3876 127 11484
8 154 38 458 68 1356 98 4019
9 160 39 474 69 1406 99 4167
10 166 40 492 70 1458 100 4321
11 172 41 510 71 1512 101 4480
12 178 42 529 72 1568 102 4645
13 185 43 548 73 1626 103 4816
14 192 44 569 74 1685 104 4994
15 199 45 590 75 1748 105 5178
16 206 46 611 76 1812 106 5369
17 214 47 634 77 1879 107 5567
18 222 48 657 78 1948 108 5772
19 230 49 682 79 2020 109 5985
20 238 50 707 80 2094 110 6206
21 247 51 733 81 2172 111 6435
22 256 52 760 82 2252 112 6672
23 266 53 788 83 2335 113 6918
24 275 54 817 84 2421 114 7173
25 286 55 847 85 2510 115 7437
26 296 56 878 86 2603 116 7711
27 307 57 911 87 2699 117 7996
28 318 58 944 88 2798 118 8290
29 330 59 979 89 2901 119 8596

NOTE: Non applicable E-TFCI values are marked as N/A.

B.2 2ms TTI E-DCH Transport Block Size Table 1

E-TFCI | TB Size E-TFCI | TB Size E-TFCI | TB Size
(bits) (bits) (bits)

0 18 43 2724 86 7252

1 186 44 2742 87 7288
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2 204 45 3042 88 7428
3 354 46 3060 89 7464
4 372 47 3078 90 7764
5 522 48 3298 91 7800
6 540 49 3316 92 7908
7 674 50 3334 93 7944
8 690 51 3378 94 8100
9 708 52 3396 95 8136
10 726 53 3414 96 8436
11 858 54 3732 97 8472
12 876 55 3750 98 8564
13 1026 56 3972 99 8600
14 1044 57 3990 100 8772
15 1062 58 4068 101 8808
16 1194 59 4086 102 9108
17 1212 60 4404 103 9144
18 1330 61 4422 104 9220
19 1348 62 4628 105 9256
20 1362 63 4646 106 9444
21 1380 64 4740 107 9480
22 1398 65 4758 108 9780
23 1530 66 5076 109 9816
24 1548 67 5094 110 9876
25 1698 68 5284 111 9912
26 1716 69 5302 112 10116
27 1734 70 5412 113 10152
28 1866 71 5430 114 10452
29 1884 72 5748 115 N/A
30 1986 73 5766 116 10532
31 2004 74 5940 117 10568
32 2022 75 5958 118 10788
33 2034 76 6084 119 10824
34 2052 77 6102 120 11124
35 2070 78 6420 121 11178
36 2370 79 6438 122 11188
37 2388 80 6596 123 11242
38 2406 81 6614 124 11460
39 2642 82 6756 125 11478
40 2660 83 6774

41 2678 84 7092

42 2706 85 7110

NOTE: Non applicable E-TFCI values are marked as N/A.

B.2a 2ms TTI E-DCH Transport Block Size Table 2

E-TFCI  TBSize | ETFCI  TB Size | E-TFCI TB Size | E-TFCI TB Size | E-TFCI TB Size
(bits) (bits) (bits) (bits) (bits)

0 18 30 402 60 1405 90 4913 120 17173
1 120 31 419 61 1465 91 5122 121 N/A
2 125 32 437 62 1528 92 5341 122 18667
3 130 33 455 63 1593 93 5568 123 19462
4 135 34 475 64 1661 94 5805 124 20201
5 141 35 495 65 1731 95 6053 125 21155
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6 147 36 516 66 1805 96 6310 126 22056
7 154 37 538 67 1882 97 6579 127 22995
8 160 38 561 68 1962 98 6859
9 167 39 585 69 2046 99 7152
10 174 40 610 70 2133 100 7456
11 182 41 636 71 2224 101 7774
12 189 42 663 72 2319 102 8105
13 197 43 691 73 2417 103 8450
14 206 44 721 74 2520 104 8810
15 215 45 752 75 2628 105 9185
16 224 46 784 76 2740 106 9577
17 233 47 817 77 2856 107 9985
18 243 48 852 78 2978 108 10410
19 254 49 888 79 3105 109 10853
20 265 50 926 80 3237 110 11316
21 276 51 965 81 3375 111 11798
22 288 52 1007 82 3519 112 12300
23 300 53 1049 83 3669 113 12824
24 313 54 1094 84 3825 114 13370
25 326 55 1141 85 3988 115 13940
26 340 56 1189 86 4158 116 14534
27 354 57 1240 87 4335 117 15153
28 370 58 1293 88 4520 118 15798
29 385 59 1348 89 4712 119 16471

NOTE: Non applicable E-TFCI values are marked as N/A.
B.2b 2ms TTI E-DCH Transport Block Size Table 3
E-TFCI TBSize | E-TFCI TBSize | E-TFCI  TB Size | E-TFCI  TB Size | E-TFCI  TB Size
(bits) (bits) (bits) (bits) (bits)
0 18 30 1902 60 6614 90 14184 120 21966
1 186 31 1986 61 6774 91 14538 121 22302
2 204 32 2004 62 7110 92 14874 122 22430
3 354 33 2034 63 7270 93 15210 123 22638
4 372 34 2052 64 7446 94 15546 124 22996
5 522 35 2370 65 7782 95 15882
6 540 36 2388 66 7926 96 16218
7 558 37 2642 67 8118 97 16554
8 674 38 2660 68 8454 98 16890
9 692 39 2706 69 8582 99 17226
10 708 40 2724 70 8790 100 17562
11 858 41 3042 71 9126 101 N/A
12 876 42 3060 72 9238 102 N/A
13 894 43 3298 73 9462 103 18252
14 1026 44 3316 74 9798 104 18476
15 1044 45 3378 75 9894 105 18588
16 1194 46 3396 76 10134 106 18924
17 1212 47 3750 77 10470 107 19132
18 1230 48 3990 78 10550 108 19260
19 1330 49 4086 79 10806 109 19596
20 1348 50 4422 80 11160 110 19788
21 1362 51 4646 81 11224 111 19932
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22 1380 52 4758 82 11496 112 20268
23 1530 53 5094 83 11880 113 20444
24 1548 54 5302 84 12168 114 20604
25 1566 55 5430 85 12536 115 20940
26 1698 56 5766 86 12840 116 21100
27 1716 57 5958 87 13192 117 21276
28 1866 58 6102 88 13512 118 21612
29 1884 59 6438 89 13848 119 21774
NOTE: Non applicable E-TFCI values are marked as N/A.

B.2c 2ms TTI E-DCH Transport Block Size Table 4

E-TFCI TB Size | E-TFCI TB Size | E-TFCI  TB Size | E-TFCI  TB Size | E-TFCI  TB Size
(bits) (bits) (bits) (bits) (bits)
0 18 30 441 60 1700 90 6544 120 25194
1 120 31 461 61 1778 91 6845 121 26352
2 125 32 483 62 1860 92 7160 122 27563
3 131 33 505 63 1945 93 7489 123 28830
4 137 34 528 64 2034 94 7833 124 30400
5 143 35 552 65 2128 95 8193 125 31600
6 150 36 578 66 2226 96 8570 126 32990
7 157 37 604 67 2328 97 8963 127 34507
8 164 38 632 68 2435 98 9375
9 171 39 661 69 2547 99 9806
10 179 40 692 70 2664 100 10257
11 188 41 723 71 2787 101 10728
12 196 42 757 72 2915 102 11221
13 205 43 792 73 3049 103 11737
14 215 44 828 74 3189 104 12276
15 225 45 866 75 3335 105 12841
16 235 46 906 76 3489 106 13431
17 246 47 948 77 3649 107 14048
18 257 48 991 78 3817 108 14694
19 269 49 1037 79 3992 109 15369
20 281 50 1084 80 4176 110 16075
21 291 51 1134 8l 4367 111 16814
22 308 52 1186 82 4568 112 17587
23 322 53 1241 83 4778 113 18395
24 337 54 1298 84 4998 114 19241
25 352 55 1358 85 5227 115 20125
26 368 56 1420 86 5468 116 21050
27 385 57 1485 87 5719 117 22017
28 403 58 1554 88 5982 118 23029
29 422 59 1625 89 6257 119 24087
B.3 10ms TTI E-DCH Transport Block Size Table 0
E-TFCI TB Size E-TFCI TB Size E-TFCI TB Size E- TB Size | E- TB Size
(bits) (bits) (bits) TECl  (bits) TFCI  (bits)
0 18 30 389 60 1316 90 4452 120 15051
1 120 31 405 61 1371 91 4636 121 15675
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2 124 32 422 62 1428 92 4828 122 16325
3 130 33 440 63 1487 93 5029 123 17001
4 135 34 458 64 1549 94 5237 124 17706
5 141 35 477 65 1613 95 5454 125 18440
6 147 36 497 66 1680 96 5680 126 19204
7 153 37 517 67 1749 97 5915 127 20000
8 159 38 539 68 1822 98 6161
9 166 39 561 69 1897 99 6416
10 172 40 584 70 1976 100 6682
11 180 41 608 71 2058 101 6959
12 187 42 634 72 2143 102 1247
13 195 43 660 73 2232 103 7547
14 203 44 687 74 2325 104 7860
15 211 45 716 75 2421 105 8186
16 220 46 745 76 2521 106 8525
17 229 47 776 77 2626 107 8878
18 239 48 809 78 2735 108 9246
19 249 49 842 79 2848 109 9629
20 259 50 877 80 2966 110 10028
21 270 51 913 81 3089 111 10444
22 281 52 951 82 3217 112 10877
23 293 53 991 83 3350 113 11328
24 305 54 1032 84 3489 114 11797
25 317 55 1074 85 3634 115 12286
26 331 56 1119 86 3784 116 12795
27 344 57 1165 87 3941 117 13325
28 359 58 1214 88 4105 118 13877
29 374 59 1264 89 4275 119 14453

B.4 10ms TTI E-DCH Transport Block Size Table 1

E-TFCI TB Size E-TFCI TB Size E-TFCI TB Size
(bits) (bits) (bits)
0 18 41 5076 82 11850
1 186 42 5094 83 12132
2 204 43 5412 84 12186
3 354 44 5430 85 12468
4 372 45 5748 86 12522
5 522 46 5766 87 12804
6 540 47 6084 88 12858
7 690 48 6102 89 13140
8 708 49 6420 90 13194
9 858 50 6438 91 13476
10 876 51 6756 92 13530
11 1026 52 6774 93 13812
12 1044 53 7092 94 13866
13 1194 54 7110 95 14148
14 1212 55 7428 96 14202
15 1362 56 7464 97 14484
16 1380 57 7764 98 14556
17 1530 58 7800 99 14820
18 1548 59 8100 100 14892
19 1698 60 8136 101 15156
20 1716 61 8436 102 15228
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21 1866 62 8472 103 15492
22 1884 63 8772 104 15564
23 2034 64 8808 105 15828
24 2052 65 9108 106 15900
25 2370 66 9144 107 16164
26 2388 67 9444 108 16236
27 2706 68 9480 109 16500
28 2724 69 9780 110 16572
29 3042 70 9816 111 17172
30 3060 71 10116 112 17244
31 3378 72 10152 113 17844
32 3396 73 10452 114 17916
33 3732 74 10488 115 18516
34 3750 75 10788 116 18606
35 4068 76 10824 117 19188
36 4086 77 11124 118 19278
37 4404 78 11178 119 19860
38 4422 79 11460 120 19950
39 4740 80 11514
40 4758 81 11796
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Annex BA (normative):
E-DCH Transport Block Size Tables for 3.84 Mcps TDD

The mapping between the chosen E-TFC index and the corresponding E-DCH transport block size is given in the
following tables:

BA.1 10ms TTI E-DCH Transport Block Size Table 0

Nsiots 1 2 3 4 5 6 7 8 9 10 11 12
Kn 0 18 28 36 42 46 50 54 57 60 62 65
0 60 119 174 237 298 347 405 472 529 593 641 718
1 62 123 181 246 310 361 421 490 550 616 665 746
2 64 128 188 256 322 375 437 509 571 641 691 775
3 67 133 196 266 334 390 454 529 593 665 718 806
4 69 139 203 276 347 405 472 550 616 691 746 837
5 72 144 211 287 361 421 490 571 641 718 775 870
6 75 150 219 298 375 437 509 593 665 746 806 904
7 78 155 228 310 390 454 529 616 691 775 837 939
8 81 162 237 322 405 472 550 641 718 806 870 975
9 84 168 246 334 421 490 571 665 746 837 904 1013
10 87 174 256 347 437 509 593 691 775 870 939| 1053
11 91 181 266 361 454 529 616 718 806 904 975| 1094
12 94 188 276 375 472 550 641 746 837 939 1013| 1136
13 98 196 287 390 490 571 665 775 870 975 1053| 1181
14 102 203 298 405 509 593 691 806 904| 1013| 1094 1227
15 106 211 310 421 529 616 718 837 939| 1053 1136| 1275
16 110 219 322 437 550 641 746 870 975| 1094 1181 1324
17 114 228 334 454 571 665 775 904| 1013| 1136 1227 1376
18 119 237 347 472 593 691 806 939 1053| 1181| 1275 1429
19 123 246 361 490 616 718 837 975 1094| 1227 1324| 1485
20 128 256 375 509 641 746 870| 1013 1136| 1275| 1376 1543
21 133 266 390 529 665 775 904| 1053 1181 1324| 1429 1603
22 139 276 405 550 691 806 939| 1094| 1227 1376 1485| 1665
23 144 287 421 571 718 837 975| 1136| 1275 1429 1543| 1730
24 150 298 437 593 746 870| 1013 1181 1324| 1485 1603 1798
25 155 310 454 616 775 904| 1053 1227 1376 1543| 1665 1868
26 162 322 472 641 806 939| 1094 1275| 1429| 1603 1730( 1941
27 168 334 490 665 837 975| 1136| 1324 1485 1665 1798 2016
28 174 347 509 691 870| 1013| 1181 1376 1543 1730 1868 2095
29 181 361 529 718 904| 1053 1227 1429| 1603 1798 1941| 2176
30 188 375 550 746 939| 1094 1275| 1485| 1665 1868 2016| 2261
31 196 390 571 775 975| 1136 1324 1543| 1730 1941 2095| 2349
32 203 405 593 806/ 1013| 1181 1376 1603| 1798 2016 2176| 2441
33 211 421 616 837| 1053| 1227 1429 1665| 1868 2095 2261 2536
34 219 437 641 870| 1094 1275| 1485| 1730 1941 2176| 2349 2634
35 228 454 665 904| 1136 1324| 1543| 1798 2016 2261| 2441| 2737
36 237 472 691 939| 1181| 1376 1603| 1868| 2095 2349 2536| 2844
37 246 490 718 975 1227 1429 1665 1941 2176| 2441| 2634 2954
38 256 509 746| 1013| 1275 1485 1730 2016 2261 2536 2737 3070
39 266 529 775 1053 1324 1543| 1798 2095| 2349| 2634 2844 3189
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40 276 550 806| 1094 1376| 1603| 1868 2176| 2441| 2737 2954 3313
41 287 571 837| 1136 1429| 1665| 1941 2261 2536| 2844 3070 3442
42 298 593 870| 1181| 1485 1730| 2016| 2349 2634| 2954| 3189 3576
43 310 616 904| 1227| 1543 1798| 2095| 2441 2737 3070| 3313 3716
44 322 641 939| 1275| 1603 1868| 2176| 2536 2844| 3189| 3442 3861
45 334 665 975| 1324 1665| 1941| 2261 2634| 2954| 3313 3576 4011
46 347 691| 1013 1376| 1730| 2016 2349| 2737 3070 3442 3716| 4167
47 361 718| 1053| 1429 1798| 2095| 2441 2844| 3189| 3576 3861| 4329
48 375 746| 1094| 1485 1868| 2176| 2536 2954| 3313| 3716( 4011| 4498
49 390 775| 1136| 1543 1941 2261| 2634 3070| 3442| 3861 4167| 4673
50 405 806| 1181 1603| 2016| 2349 2737 3189| 3576 4011 4329| 4855
51 421 837| 1227 1665| 2095| 2441 2844| 3313| 3716 4167 4498 5044
52 437 870| 1275| 1730 2176| 2536| 2954 3442| 3861| 4329 4673| 5241
53 454 904| 1324| 1798 2261| 2634| 3070[ 3576| 4011| 4498 4855| 5445
54 472 939| 1376 1868| 2349| 2737 3189 3716| 4167 4673 5044| 5657
55 490 975| 1429 1941 2441| 2844 3313| 3861| 4329 4855 5241| 5877
56 509| 1013 1485| 2016| 2536 2954| 3442| 4011 4498 5044| 5445 6106
57 529| 1053| 1543 2095| 2634 3070( 3576| 4167| 4673 5241| 5657 6344
58 550| 1094| 1603 2176| 2737| 3189 3716| 4329| 4855 5445| 5877 6591
59 571 1136 1665| 2261| 2844 3313| 3861| 4498 5044 5657| 6106/ 6848
60 593| 1181 1730| 2349| 2954 3442| 4011| 4673 5241 5877 6344 7115
61 616| 1227 1798| 2441| 3070( 3576| 4167| 4855 5445 6106 6591| 7392
62 641| 1275| 1868 2536| 3189| 3716 4329| 5044| 5657 6344| 6848 7680
63 665| 1324| 1941 2634| 3313| 3861 4498| 5241| 5877 6591| 7115 7979
64 691| 1376 2016| 2737| 3442 4011 4673| 5445 6106 6848 7392 8289
65 718| 1429 2095| 2844| 3576 4167| 4855| 5657 6344 7115 7680 8612
66 746| 1485| 2176 2954| 3716| 4329 5044| 5877 6591 7392| 7979 8948
67 775| 1543| 2261 3070| 3861| 4498 5241| 6106 6848 7680| 8289 9296
68 806| 1603| 2349 3189| 4011| 4673 5445| 6344| 7115 7979| 8612 9658
69 837| 1665 2441| 3313| 4167 4855| 5657| 6591 7392 8289| 8948 10034
70 870 1730 2536| 3442| 4329 5044| 5877 6848 7680 8612 9296 10425
71 904| 1798| 2634 3576| 4498| 5241 6106| 7115 7979 8948| 9658| 10831
72 939| 1868| 2737 3716| 4673| 5445 6344| 7392 8289 9296/ 10034| 11253
73 975| 1941| 2844 3861| 4855 5657 6591| 7680 8612 9658| 10425| 11691
74 1013 2016| 2954| 4011 5044| 5877| 6848 7979| 8948| 10034 10831| 12146
75 1053 2095| 3070 4167 5241| 6106 7115( 8289 9296| 10425 11253 12620
76 1094| 2176 3189 4329| 5445 6344| 7392 8612( 9658| 10831| 11691 13111
7 1136| 2261 3313| 4498| 5657 6591| 7680| 8948 10034| 11253| 12146 13622
78 1181 2349| 3442| 4673 5877 6848 7979 9296 10425| 11691| 12620 14152
79 1227 2441] 3576 4855 6106| 7115| 8289 9658| 10831| 12146 13111| 14703
80 1275 2536| 3716| 5044 6344| 7392| 8612 10034| 11253| 12620 13622 15276
81 1324| 2634 3861| 5241| 6591 7680| 8948| 10425 11691 13111| 14152 15871
82 1376| 2737( 4011| 5445| 6848 7979| 9296| 10831( 12146 13622| 14703 16489
83 1429 2844| 4167 5657 7115| 8289 9658 11253| 12620| 14152| 15276 17131
84 1485 2954| 4329| 5877 7392| 8612| 10034 11691| 13111| 14703| 15871 17798
85 1543 3070| 4498 6106 7680| 8948| 10425 12146| 13622| 15276 16489( 18491
86 1603| 3189 4673| 6344| 7979 9296| 10831| 12620 14152| 15871| 17131| 19212
87 1665| 3313 4855| 6591| 8289 9658| 11253| 13111( 14703| 16489| 17798 19960
88 1730 3442| 5044| 6848 8612| 10034| 11691 13622| 15276| 17131| 18491| 20737
89 1798 3576| 5241| 7115 8948| 10425| 12146 14152| 15871| 17798| 19212 21545
90 1868| 3716 5445| 7392| 9296 10831| 12620| 14703 16489| 18491| 19960 22384
91 1941| 3861 5657| 7680| 9658 11253| 13111| 15276 17131 19212| 20737| 23256
92 2016 4011 5877 7979 10034| 11691| 13622 15871 17798| 19960 21545| 24161
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93 2095| 4167| 6106 8289| 10425| 12146 14152| 16489| 18491| 20737 22384| 25102
94 2176| 4329| 6344 8612| 10831| 12620 14703| 17131| 19212 21545 23256| 26080
95 2261 4498 6591| 8948 11253| 13111| 15276 17798| 19960| 22384 24161| 27095
96 2349 4673 6848| 9296 11691| 13622| 15871 18491 20737| 23256 25102| 28151
97 2441 4855 7115| 9658 12146| 14152| 16489 19212| 21545| 24161 26080| 29247
98 2536| 5044| 7392 10034| 12620| 14703 17131| 19960| 22384 25102 27095| 30386
99 2634| 5241| 7680 10425| 13111| 15276 17798| 20737| 23256 26080 28151| 31569
100 2737 5445 7979| 10831| 13622| 15871| 18491( 21545| 24161| 27095 29247| 32799
101 2844 5657 8289| 11253 14152| 16489| 19212 22384 25102| 28151 30386| 34076
102 2954 5877 8612| 11691 14703 17131| 19960 23256| 26080| 29247 31569| 35403
103 3070 6106| 8948 12146| 15276| 17798 20737| 24161| 27095 30386 32799| 36782
104 3189| 6344| 9296 12620| 15871| 18491 21545| 25102| 28151| 31569| 34076| 38214
105 3313 6591 9658| 13111( 16489| 19212| 22384 26080| 29247| 32799 35403| 39703
106 3442 6848 10034| 13622 17131| 19960| 23256 27095| 30386| 34076 36782| 41249
107 3576| 7115| 10425 14152| 17798| 20737 24161| 28151| 31569 35403| 38214| 42855
108 3716| 7392| 10831( 14703| 18491| 21545 25102| 29247| 32799 36782 39703| 44524
109 3861| 7680| 11253 15276| 19212| 22384 26080| 30386| 34076 38214 41249| 46258
110 4011 7979| 11691| 15871 19960 23256| 27095 31569| 35403| 39703( 42855| 48060
111 4167 8289 12146| 16489 20737| 24161| 28151 32799| 36782| 41249( 44524 49932
112 4329| 8612| 12620 17131| 21545| 25102 29247| 34076| 38214 42855 46258| 51876
113 4498| 8948| 13111 17798| 22384| 26080 30386| 35403| 39703 44524 48060| 53896
114 4673| 9296| 13622 18491| 23256| 27095 31569| 36782| 41249 46258 49932| 55995
115 4855 9658| 14152| 19212 24161| 28151| 32799 38214| 42855| 48060 51876| 58176
116 5044( 10034| 14703| 19960 25102| 29247| 34076 39703| 44524| 49932 53896| 60442
117 5241| 10425| 15276 20737| 26080| 30386 35403| 41249| 46258 51876 55995| 62796
118 5445| 10831| 15871 21545| 27095| 31569 36782 42855| 48060 53896 58176| 65241
119 5657 11253| 16489| 22384 28151| 32799| 38214( 44524| 49932| 55995 60442| 67782
120 5877 11691| 17131| 23256 29247| 34076| 39703 46258| 51876| 58176 62796| 70422
121 6106( 12146| 17798| 24161 30386| 35403| 41249 48060| 53896| 60442 65241| 73164
122 6344| 12620| 18491 25102| 31569| 36782 42855| 49932| 55995 62796 67782| 76013
123 6591| 13111| 19212 26080| 32799| 38214 44524| 51876| 58176 65241 70422| 78974
124 6848 13622 19960| 27095 34076| 39703| 46258 53896| 60442| 67782 73164| 82049
125 7115| 14152 20737| 28151| 35403( 41249| 48060| 55995 62796| 70422| 76013| 85245
126 7392| 14703( 21545| 29247| 36782 42855| 49932| 58176 65241| 73164| 78974 88565
127 7680( 15276| 22384| 30386 38214| 44524| 51876 60442| 67782| 76013| 82049 92014
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Annex BB (normative):
E-DCH Transport Block Size Tables for 7.68 Mcps TDD

The mapping between the chosen E-TFC index and the corresponding E-DCH transport block size is given in the
following tables:

BB.1 10ms TTI E-DCH Transport Block Size Table 0

Nslots 1 2 3 4 5 6 7 8 9 10 11 12
kn i
TBS /
index
0 60 115 178 232 288 359 409 467 532 581 634 691
1 62 120 186 242 301 375 428 487 556 606 662 722
2 65 126 195 253 315 392 447 509 581 634 691 755
3 68 131 203 264 329 409 467 532 606 662 722 788
4 71 137 212 276 344 428 487 556 634 691 755 823
5 74 143 222 288 359 447 509 581 662 722 788 860
6 77 150 232 301 375 467 532 606 691 755 823 899
7 81 156 242 315 392 487 556 634 722 788 860 939
8 85 163 253 329 409 509 581 662 755 823 899 981
9 88 171 264 344 428 532 606 691 788 860 939 1024
10 92 178 276 359 447 556 634 722 823 899 981 1070
11 96 186 288 375 467 581 662 755 860 939 1024 1118
12 101 195 301 392 487 606 691 788 899 981 1070 1168
13 105 203 315 409 509 634 722 823 939 1024 1118 1220
14 110 212 329 428 532 662 755 860 981 1070 1168 1275
15 115 222 344 447 556 691 788 899 1024 1118 1220 1331
16 120 232 359 467 581 722 823 939 1070 1168 1275 1391
17 126 242 375 487 606 755 860 981 1118 1220 1331 1453
18 131 253 392 509 634 788 899 1024 1168 1275 1391 1518
19 137 264 409 532 662 823 939 1070 1220 1331 1453 1586
20 143 276 428 556 691 860 981 1118 1275 1391 1518 1656
21 150 288 447 581 722 899 1024 1168 1331 1453 1586 1730
22 156 301 467 606 755 939 1070 1220 1391 1518 1656 1808
23 163 315 487 634 788 981 1118 1275 1453 1586 1730 1888
24 171 329 509 662 823 1024 1168 1331 1518 1656 1808 1973
25 178 344 532 691 860 1070 1220 1391 1586 1730 1888 2061
26 186 359 556 722 899 1118 1275 1453 1656 1808 1973 2153
27 195 375 581 755 939 1168 1331 1518 1730 1888 2061 2249
28 203 392 606 788 981 1220 1391 1586 1808 1973 2153 2349
29 212 409 634 823 1024 1275 1453 1656 1888 2061 2249 2454
30 222 428 662 860 1070 1331 1518 1730 1973 2153 2349 2564
31 232 447 691 899 1118 1391 1586 1808 2061 2249 2454 2678
32 242 467 722 939 1168 1453 1656 1888 2153 2349 2564 2798
33 253 487 755 981 1220 1518 1730 1973 2249 2454 2678 2922
34 264 509 788 1024 1275 1586 1808 2061 2349 2564 2798 3053
35 276 532 823 1070 1331 1656 1888 2153 2454 2678 2922 3189
36 288 556 860 1118 1391 1730 1973 2249 2564 2798 3053 3331
37 301 581 899 1168 1453 1808 2061 2349 2678 2922 3189 3480
38 315 606 939 1220 1518 1888 2153 2454 2798 3053 3331 3636
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39 329 634 981 1275 1586 1973 2249 2564 2922 3189 3480 3798
40 344 662 1024 1331 1656 2061 2349 2678 3053 3331 3636 3967
41 359 691 1070 1391 1730 2153 2454 2798 3189 3480 3798 4144
42 375 722 1118 1453 1808 2249 2564 2922 3331 3636 3967 4329
43 392 755 1168 1518 1888 2349 2678 3053 3480 3798 4144 4523
44 409 788 1220 1586 1973 2454 2798 3189 3636 3967 4329 4725
45 428 823 1275 1656 2061 2564 2922 3331 3798 4144 4523 4935
46 447 860 1331 1730 2153 2678 3053 3480 3967 4329 4725 5156
47 467 899 1391 1808 2249 2798 3189 3636 4144 4523 4935 5386
48 487 939 1453 1888 2349 2922 3331 3798 4329 4725 5156 5626
49 509 981 1518 1973 2454 3053 3480 3967 4523 4935 5386 5877
50 532 1024 1586 2061 2564 3189 3636 4144 4725 5156 5626 6140
51 556 1070 1656 2153 2678 3331 3798 4329 4935 5386 5877 6414
52 581 1118 1730 2249 2798 3480 3967 4523 5156 5626 6140 6700
53 606 1168 1808 2349 2922 3636 4144 4725 5386 5877 6414 6999
54 634 1220 1888 2454 3053 3798 4329 4935 5626 6140 6700 7311
55 662 1275 1973 2564 3189 3967 4523 5156 5877 6414 6999 7638
56 691 1331 2061 2678 3331 4144 4725 5386 6140 6700 7311 7979
57 722 1391 2153 2798 3480 4329 4935 5626 6414 6999 7638 8335
58 755 1453 2249 2922 3636 4523 5156 5877 6700 7311 7979 8707
59 788 1518 2349 3053 3798 4725 5386 6140 6999 7638 8335 9095
60 823 1586 2454 3189 3967 4935 5626 6414 7311 7979 8707 9501
61 860 1656 2564 3331 4144 5156 5877 6700 7638 8335 9095 9925
62 899 1730 2678 3480 4329 5386 6140 6999 7979 8707 9501 10368
63 939 1808 2798 3636 4523 5626 6414 7311 8335 9095 9925 10831
64 981 1888 2922 3798 4725 5877 6700 7638 8707 9501 10368 11314
65 1024 1973 3053 3967 4935 6140 6999 7979 9095 9925 10831 11819
66 1070 2061 3189 4144 5156 6414 7311 8335 9501 10368 11314 12347
67 1118 2153 3331 4329 5386 6700 7638 8707 9925 10831 11819 12898
68 1168 2249 3480 4523 5626 6999 7979 9095 10368 11314 12347 13474
69 1220 2349 3636 4725 5877 7311 8335 9501 10831 11819 12898 14075
70 1275 2454 3798 4935 6140 7638 8707 9925 11314 12347 13474 14703
71 1331 2564 3967 5156 6414 7979 9095 10368 11819 12898 14075 15360
72 13901 2678 4144 5386 6700 8335 9501 10831 12347 13474 14703 16045
73 1453 2798 4329 5626 6999 8707 9925 11314 12898 14075 15360 16761
74 1518 2922 4523 5877 7311 9095 10368 11819 13474 14703 16045 17509
75 1586 3053 4725 6140 7638 9501 10831 12347 14075 15360 16761 18291
76 1656 3189 4935 6414 7979 9925 11314 12898 14703 16045 17509 19107
1 1730 3331 5156 6700 8335 10368 11819 13474 15360 16761 18291 19960
78 1808 3480 5386 6999 8707 10831 12347 14075 16045 17509 19107 20851
79 1888 3636 5626 7311 9095 11314 12898 14703 16761 18291 19960 21781
80 1973 3798 5877 7638 9501 11819 13474 15360 17509 19107 20851 22753
81 2061 3967 6140 7979 9925 12347 14075 16045 18291 19960 21781 23769
82 2153 4144 6414 8335 10368 12898 14703 16761 19107 20851 22753 24830
83 2249 4329 6700 8707 10831 13474 15360 17509 19960 21781 23769 25938
84 2349 4523 6999 9095 11314 14075 16045 18291 20851 22753 24830 27095
85 2454 4725 7311 9501 11819 14703 16761 19107 21781 23769 25938 28305
86 2564 4935 7638 9925 12347 15360 17509 19960 22753 24830 27095 29568
87 2678 5156 7979 10368 12898 16045 18291 20851 23769 25938 28305 30888
88 2798 5386 8335 10831 13474 16761 19107 21781 24830 27095 29568 32266
89 2922 5626 8707 11314 14075 17509 19960 22753 25938 28305 30888 33706
90 3053 5877 9095 11819 14703 18291 20851 23769 27095 29568 32266 35211
91 3189 6140 9501 12347 15360 19107 21781 24830 28305 30888 33706 36782
92 3331 6414 9925 12898 16045 19960 22753 25938 29568 32266 35211 38424
93 3480 6700 10368 13474 16761 20851 23769 27095 30888 33706 36782 40139
94 3636 6999 10831 14075 17509 21781 24830 28305 32266 35211 38424 41930
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95 3798 7311 11314 14703 18291 22753 25938 29568 33706 36782 40139 43801
96 3967 7638 11819 15360 19107 23769 27095 30888 35211 38424 41930 45756
97 4144 7979 12347 16045 19960 24830 28305 32266 36782 40139 43801 47798
98 4329 8335 12898 16761 20851 25938 29568 33706 38424 41930 45756 49932
99 4523 8707 13474 17509 21781 27095 30888 35211 40139 43801 47798 52160
100 4725 9095 14075 18291 22753 28305 32266 36782 41930 45756 49932 54488
101 4935 9501 14703 19107 23769 29568 33706 38424 43801 47798 52160 56920
102 5156 9925 15360 19960 24830 30888 35211 40139 45756 49932 54488 59460
103 5386 10368 16045 20851 25938 32266 36782 41930 47798 52160 56920 62114
104 5626 10831 16761 21781 27095 33706 38424 43801 49932 54488 59460 64886
105 5877 11314 17509 22753 28305 35211 40139 45756 52160 56920 62114 67782
106 6140 11819 18291 23769 29568 36782 41930 47798 54488 59460 64886 70807
107 6414 12347 19107 24830 30888 38424 43801 49932 56920 62114 67782 73967
108 6700 12898 19960 25938 32266 40139 45756 52160 59460 64886 70807 77268
109 6999 13474 20851 27095 33706 41930 47798 54488 62114 67782 73967 80717
110 7311 14075 21781 28305 35211 43801 49932 56920 64886 70807 77268 84319
111 7638 14703 22753 29568 36782 45756 52160 59460 67782 73967 80717 88082
112 7979 15360 23769 30888 38424 47798 54488 62114 70807 77268 84319 92014
113 8335 16045 24830 32266 40139 49932 56920 64886 73967 80717 88082 96120
114 8707 16761 25938 33706 41930 52160 59460 67782 77268 84319 92014 100410
115 9095 17509 27095 35211 43801 54488 62114 70807 80717 88082 96120 104891
116 9501 18291 28305 36782 45756 56920 64886 73967 84319 92014 100410 109573
117 9925 19107 29568 38424 47798 59460 67782 77268 88082 96120 104891 114463
118 10368 19960 30888 40139 49932 62114 70807 80717 92014 100410 109573 119572
119 10831 20851 32266 41930 52160 64886 73967 84319 96120 104891 114463 124908
120 11314 21781 33706 43801 54488 67782 77268 88082 100410 109573 119572 130483
121 11819 | 22753 | 35211 | 45756 | 56920 | 70807 80717 02014 | 104891 114463 124908 | 136306
122 12347 23769 36782 47798 59460 73967 84319 96120 109573 119572 130483 142390
123 12898 24830 38424 49932 62114 77268 88082 100410 114463 124908 136306 148744
124 13474 25938 40139 52160 64886 80717 92014 104891 119572 130483 142390 155383
125 14075 27095 41930 54488 67782 84319 96120 109573 124908 136306 148744 162318
126 14703 28305 43801 56920 70807 88082 100410 114463 130483 142390 155383 169562
127 15360 29568 45756 59460 73967 92014 104891 119572 136306 148744 162318 177130
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Annex BC (normative):
E-DCH Transport Block Size Tables for 1.28 Mcps TDD

The mapping between the TB index k (k = {0,1,...63}) and the corresponding E-DCH transport block sizeis givenin
the following tables.

BC.1 5ms TTI E-DCH Transport Block Size Table O

Category 1-2 Category 3-6
TB |[1Timeslot | 2 Timesots| 3Timedots| 1 Timeslot | 2 Timeslots | 3 Timedots | 4 Timedots | 5 Timeslots
index TBS TBS TBS TBS TBS TBS TBS TBS
0 23 23 23 23 23 23 23 23
1 116 116 116 116 116 116 116 116
2 162 162 162 162 162 162 162 162
3 167 169 170 169 171 172 173 173
4 173 177 180 177 181 184 186 186
5 179 186 190 186 192 196 199 199
6 186 195 200 194 204 209 213 213
7 192 204 211 204 216 223 229 229
8 199 214 222 213 229 238 245 245
9 206 224 235 223 242 254 263 263
10 213 234 247 234 257 271 282 282
1 221 246 261 245 272 289 302 302
12 229 257 275 257 288 309 324 324
13 237 270 290 269 306 329 347 347
14 245 282 306 282 324 351 372 372
15 254 296 323 295 343 375 399 399
16 263 310 341 309 364 400 427 427
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17 272 325 359 324 385 427 458 458
18 282 340 379 339 408 455 491 491
19 292 356 400 355 433 486 526 526
20 302 373 422 372 459 518 564 564
21 313 391 445 390 486 553 605 605
22 324 410 469 408 515 589 648 648
23 335 429 495 427 546 629 695 695
24 347 450 522 448 578 671 745 745
25 359 471 550 469 613 716 799 799
26 372 493 581 491 649 764 856 856
27 385 517 612 514 688 815 918 918
28 399 541 646 539 729 869 983 983
29 413 567 681 564 773 927 1054 1054
30 428 594 718 591 819 989 1130 1130
31 443 622 758 619 867 1055 1211 1211
32 458 652 799 648 919 1125 1298 1298
33 475 683 843 679 974 1201 1392 1392
34 491 716 889 711 1032 1281 1492 1492
35 509 750 937 745 1094 1366 1599 1599
36 527 785 989 780 1159 1458 1714 1714
37 545 823 1043 817 1228 1555 1837 1837
38 565 862 1100 856 1301 1659 1969 1969
39 585 903 1160 896 1379 1770 2110 2110
40 605 946 1223 938 1461 1888 2262 2262
a1 627 991 1290 983 1548 2014 2425 2425
42 649 1038 1361 1029 1640 2148 2599 2599
43 672 1087 1435 1078 1738 2292 2786 2786
44 696 1139 1514 1129 1841 2445 2986 2986
45 720 1193 1596 1183 1951 2608 3200 3200
46 746 1250 1684 1239 2067 2782 3430 3430
47 772 1309 1776 1297 2191 2968 3677 3677
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48 799 1372 1873 1359 2321 3166 3941 3941
49 827 1437 1975 1423 2460 3377 4224 4224
50 857 1505 2083 1491 2606 3603 4528 4528
51 887 1577 2197 1561 2762 3843 4853 4853
52 918 1652 2317 1635 2926 4100 5202 5202
53 951 1730 2444 1712 3101 4374 5576 5576
54 984 1813 2578 1794 3285 4666 5976 5976
55 1019 1899 2719 1878 3481 4977 6406 6406
56 1055 1989 2867 1967 3689 5310 6866 6866
57 1092 2084 3024 2060 3908 5664 7359 7359
58 1131 2183 3189 2158 4141 6042 7888 7888
59 1171 2287 3364 2260 4388 6446 8455 8455
60 1212 2395 3547 2367 4650 6876 9062 9062
61 1255 2509 3741 2479 4927 7335 9713 9713
62 1300 2629 3946 2597 5220 7825 10411 10411
63 1346 2754 4162 2720 5532 8348 11160 11160
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Annex C (informative):
Pseudo-Code for E-TFC Selection (FDD)

The pseudo-code below describes one possible implementation of the E-TFC Selection when there is one Activated
Uplink Frequency in CELL_DCH state as described in subclause 11.8.1.4:

1> determine whether to take the scheduled and non-scheduled grants into account in the upcoming transmission.
1> if scheduled and/or non-scheduled data can be transmited:

2> select aMAC-d flow that allows highest-priority data to be transmitted (when more than one MAC-d flow
alows data of the same highest priority to be transmitted, it isleft to implementation to select which MAC-d
flow to prefer);

2> jdentify the MAC-d flow(s) whose multiplexing lists allow them to be transmitted in the same TTI asthis
MAC-d flow, and whose grants allow them to transmit in this TTI and ignore the one(s) that cannot.

2> based on the HARQ profile of thisMAC-d flow, identify the power offset to use;

2> based on this power offset and the E-TFC restriction procedure, determine the "Maximum Supported
Payload" (i.e. maximum MAC-e or MAC-i PDU size or E-TFC that can be sent by the UE during the
upcoming transmission);

2> if the upcoming transmission overlaps with a compressed mode gap on 10ms TTI, scale down the current
serving grant (SG);

2> set "Remaining Scheduled Grant Payload” to the highest payload that could be transmitted according to SG
and selected power offset;

2> for each MAC-d flow with a non-scheduled grant, set the "Remaining Non-scheduled Payload” to the value
of the grant;

2> if Scheduling Information needs to be transmitted:

3> set "Total Granted Payload" to the sum of "Remaining Non Scheduled Payload" for al non-scheduled
MAC-d flows + "Remaining Scheduled Grant Payload" + size of the scheduling information.

2> else

3> set "Total Granted Payload" to the sum of "Remaining Non Scheduled Payload" for all non-scheduled
MAC-d flows + "Remaining Scheduled Grant Payload".

2> set "Remaining Available Payload" to MIN ("Max Supported Payload”, "Total Granted Payload");
2> if "Remaining Available Payload"= an ETFC size:

3> set "Quantisation Loss' to zero.
2> else

3> set "Quantization Loss" to the value of "Remaining Available Payload" — ("Remaining Available
Payload" rounded down to the next smaller E-TFC).

2> if scheduling information needs to be transmitted:

3> subtract the size of scheduling information from "Remaining Available Payload".
2> set "Quantisation Applied" to FALSE;
2> perform the following loop for each logical channel, in the order of their priorities:

3> if thislogica channel belongsto a MAC-d flow with a non-scheduled grant, then:
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4> consider the "Remaining Non-scheduled Payload" corresponding to the MAC-d flow on which this
logical channel is mapped;

4> fill the MAC-e or MAC-i PDU with SDU(s) from thislogical channel up to MIN ("Remaining Non-
scheduled Payload" taking into account the MAC-e/es or MAC-i/is headers, Available Datafor this
logical channel, "Remaining Available Payload" taking into account the MAC-e/es or MAC-i/is
headers);

4> subtract the corresponding bitsif any from "Remaining Available Payload" and "Remaining Non-
scheduled Payload" taking into account the MAC-e/es or MAC-i/is headers.

3> else
4> |f "Quantisation Applied” is TRUE:

5> fill the MACe PDU with SDU(s) from thislogical channel up to MIN (*Remaining Scheduled
Grant Payload" taking into account the MAC-e/es or MAC-i/is headers, Available Data for this
logical channel, "Remaining Available Payload" taking into account the MAC-e/es or MAC-i/is
headers);

5> subtract the corresponding bitsif any from "Remaining Available Payload" and "Remaining
Scheduled Grant Payload" taking into account the MAC-e/es or MAC-i/is headers.

4> else

5> fill the MAC-e or MAC-i PDU with SDU(s) from thislogical channel up to MIN ("Remaining
Scheduled Grant Payload" taking into account the MAC-e/es or MAC-i/is headers, Available Data
for thislogical channel, "Remaining Available Payload" —"Quantisation Loss" taking into account
the MAC-e/es or MAC-i/is headers);

5> if bits can be transmitted on thislogical channel:

6> set "Remaining Available Payload" to ("Remaining Available Payload" — " Quantisation
Loss");

6> subtract the corresponding bits from "Remaining Available Payload" and "Remaining
Scheduled Grant Payload" taking into account the MAC-e/es or MAC-i/is headers;

6> set "Quantisation Applied” to TRUE.
2> if Scheduling Information needs to be transmitted:
3> add Scheduling Information to the MAC-e or MAC-i PDU;
3> determine the smallest E-TFC that can carry the resulting MAC-e or MAC-i PDU;
3> if the padding allows a DDl to be sent, add it to the end of the MAC-e header.
2> else
3> determine the smallest E-TFC that can carry the resulting MAC-e or MAC-i PDU;
3> if the padding allows a Scheduling Information to be sent, add it to the MAC-e or MAC-i PDU;

3> if a Scheduling Information was added to the PDU and if the padding allows a DDIy or LCH-ID, to be
sent, add it to the end of the MAC-e or MAC-i header.

2> set the maximum number of HARQ transmissions to the maximum among the maximum number of HARQ
transmissions of the HARQ profiles of the MAC-d flows selected for transmissions.

1> elseif Scheduling Information needs to be transmitted:
2> select the "control-only" HARQ profile;
2> fill the MAC-e or MAC-i PDU with the scheduling information;
2> select the smallest E-TFC.
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Annex CA (informative):
Pseudo-Code for E-TFC Selection (TDD)

The pseudo-code below describes one possible implementation of UE E-TFC Selection as described in subclause
11.9.1.4. It consists of three separate procedures which are normally executed Procedure 1, 2 and then 3:

Procedure 1:

1> Determine set B, the set of logical channels which consist of &) the highest priority logical channel which has
data buffered for transmission b) the set of logical channels which have data buffered for transmission and which
may be multiplexed with the highest priority channel. The detailed stepsinvolved are as follows:

2> Determine whether or not a TTI is designated for scheduled or non scheduled transmission.

2> Determine the set A of logical channels which have data buffered for transmission and which are consistent
with the TTI designation (scheduled or non-scheduled).

2> Determine X, the highest priority logical channel in set A.

2> For 3.84 and 7.68Mcps TDD, select the HARQ profile of the MAC-d flow, flow Y, to which logical channel
X belongs. (Note: A logical channel can only belong to one MAC-d flow and can therefore only have one
HARQ profile). For 1.28Mcps TDD, for the UE which uses dedicated E-RNTI, the HARQ power offset shall
be set to the maximum of HARQ power offset of all the MAC-d flows mapped to the same type of resource
(for CELL_DCH state, the resource can be scheduled or non-scheduled resource, for CELL_FACH state, the
resource can only be scheduled resource), for the UE which uses common E-RNTI, the HARQ power offset
shall be set to the maximum of HARQ power offset of all the MAC-c flows mapped to the scheduled
resource.

2> Determine set B, the set of logical channels which arein set A and which belong to flow Y or to aflow which
may be multiplexed with flow Y

Procedure 2:

1> Generate the largest block size that can be supported by the resources granted. The detailed steps involved are as
follows:

2> Determine the sets of TFCs C; (QPSK) and C, (16-QAM) whose code rates fall within the allowed maximum
and minimum (inclusive) coderates specified by RRC for the assigned number of time sots and the assigned
channelisation code (the UE is not allowed to use more or less slots than are assigned nor to use a code
associated with alower spreading factor). For 1.28 Mcps TDD, the spreading factor can not be changed by
the UE and the current value of ENI should be considered when choosing the allowed maximum and
minimum code rates if a scheduled transmission is designated.

2> Determine the subsets D; and D, of C; and C, respectively which require transmit power that is less than or
egual to the power available taking into account of the power offset of the HARQ profile (the power offset is
determined in procedure 1), Pepas, Pathloss and betavalues (see [18]) associated with TFCs for QPSK and
16QAM.

2> For 1.28Mcps TDD,

- If the data of other type physical channel within the E-PUCH timeslotsin the TTI shall be transmitted, the
UE selects QPSK modulation. Determine k, the largest MAC-e/ MAC-i PDU block size that can be
supported from the set D1, which require transmit power by QPSK modulation that is less than or equal
to the power by 16-QAM and the power that consider other type physical channel transmit power.

- Otherwise determine K, the largest MAC-e/ MAC-i PDU block size that can be supported, from the sets
D1and D2.

2> For 3.84Mcps and 7.68Mcps TDD, determine k, the largest MAC-e/ MAC-i PDU block size that can be
supported, from the sets D, and D,
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2> If k belongs exclusively to set D,, select QPSK modulation. If k belongs exclusively to set D,, select 16-
QAM modulation. If k appearsin both sets D, and D,, select 16-QAM modulation only if it offers alower
power requirement than QPSK, otherwise select QPSK modulation.

Procedure 3:

1> Generate the largest MAC-e/ MAC-i PDU, having asize <k, by taking MAC-d PDUs from logical channelsin
set B (in order of priority) and select SF (for 1.28 Mcps TDD, the SF can not be changed) and modulation so as
to minimise the power used. The detailed steps are as follows:

2> For 3.84Mcps and 7.68Mcps TDD, generate the largest MAC-e/ MAC-i PDU <k, taking MAC-d PDUs
from logical channels belonging to set B (in priority order); For 1.28Mcps TDD, generate the largest MAC-e
/ MAC-i PDU =k, taking MAC-d PDUs from logical channels belonging to set B(in priority order), Padding
isincluded in the end of the MAC-e/ MAC-i PDU if the total size of the MAC-e/ MAC-i payload plus the
MAC-e/ MAC-i header is smaller than k;

2> If thisis successful (i.e. sufficient resources granted):

3> select the SF (for 1.28 Mcps TDD, the SF cannot be changed) and modulation according to the result of
Procedure 2 to use.

2> If thisis not successful (i.e. the MAC-e/ MAC-i PDU is empty due to insufficient resources granted):
3> A =A-B;
3> if Aisnot empty (i.e. other logical channels have data buffered for transmission):
4> determine a new set B (repeat Procedure 1 and then Procdure 3).
3> if Aisempty (i.e. no other logical channels have data buffered for transmission):

4> transmit scheduling information only in the MAC-e/ MAC-i PDU. For 1.28Mcps TDD,select the
QPSK modulation and the transmit power uses the lower power of the granted power and the available
maximum E-PUCH power.
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Annex D (informative):
Change history
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RP-06 RP-99638 ]031 1 Simultaneous mapping of logical channels on 3.1.0 ]3.2.0
03/2000 |RP-07 RP-000039|032 Bit Aligned TDD MAC Headers 3.2.0 ]3.3.0
RP-07 RP-000039]035 2 CPCH including Channel Assignment 3.2.0 ]3.3.0
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RP-28 RP-050375]0216 |2 Additional text on EUL in MAC specification 6.4.0 ]6.5.0
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RP-31 RP-060085 0248 TEBS and HLBS Coding 6.7.0 ]6.8.0
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RP-32 RP-060352]0264 Definition of RG_step_size 7.0.0 17.1.0
RP-32 RP-060352]0266 Correction to AG_Timer Start 7.0.0 17.1.0
RP-32 RP-060352]0268 Miscellaneous corrections for E-DCH 7.0.0 ]7.1.0
RP-32 RP-060353]0270 Correction to Notification of Sl transmission failure and variable 7.0.0 |7.1.0
resets
RP-32 RP-060353]0272 Correction to Handling at Start of E-DCH Transmission 7.0.0 ]7.1.0
RP-32 RP-060353]0274 Additional inconsistent information on E-AGCH 7.0.0 17.1.0
RP-32 RP-060370]0276 Clarifications on E-TFCI 7.0.0 ]7.1.0
RP-32 RP-060353]0282 Transmission of Sl if TEBS is zero 7.0.0 17.1.0
RP-32 RP-060419]0284 |1 Serving_Grant and Unquantized E-DPDCH to DPCCH power ratios ]7.0.0 ]7.1.0
09/2006 |RP-33 RP-060625]0286 |2 Maximum number of transmissions 7.1.0 ]7.2.0
RP-33 RP-060574 10289 HLBS values in Scheduling Information message 7.1.0 ]7.2.0
RP-33 RP-060580]0290 |1 Note on Serving Grant Update with Zero Grant 7.1.0 ]7.2.0
RP-33 RP-060586 ]0291 Introduction of 3.84 Mcps and 7.68 Mcps TDD E-DCH 7.1.0 ]7.2.0
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RP-33 RP-060578]0293 MAC-hs reset 7.1.0 |7.2.0
12/2006 |RP-34 RP-060716]0301 Grant and MAC-e/es headers for E-DCH 7.2.0 ]7.3.0
RP-34 RP-060716 10303 Clarification to Maximum channelisation codes and E-TFC 7.2.0 ]7.3.0
selection
RP-34 RP-060716]0305 |1 Correction for E-DCH SG and compressed mode 7.2.0 ]7.3.0
RP-34 RP-060716 0307 SG update procedure correction 7.2.0 17.3.0
03/2007 |RP-35 RP-070150]0310 Modification of HS-DSCH TB size for LCR TDD 7.3.0 |7.4.0
RP-35 RP-070163]0312 |1 Introduction of 64QAM in MAC specification 7.3.0 17.4.0
RP-35 RP-070157]0313 Introduction of 1.28 Mcps TDD E-DCH 7.3.0 |7.4.0
RP-35 RP-070160]0314 Editorial Corrections for 3.84/7.68 Mcps TDD E-DCH 7.3.0 17.4.0
RP-35 RP-070158]0315 Introduction of DTX-DRX and HS-SCCH less in MAC 7.3.0 |7.4.0
RP-35 RP-070161]0316 Introducing MIMO in MAC specification 7.3.0 17.4.0
06/2007 |RP-36 RP-070402]0311 |2 Introducing 16QAM uplink support 7.4.0 ]7.5.0
RP-36 RP-070393]0317 |- “Maximum_Serving_Grant” setting at TTI change 7.4.0 17.5.0
RP-36 Introduction of Improved L2 support for high data rates and 7.4.0 |7.5.0
RP-070405]0318 |3 Enhanced CELL_FACH state
RP-36 Removing an incomplete optimization for RLC operations during 7.4.0 |7.5.0
RP-070407]0319 |- HSDPA cell change
RP-36 RP-070397]0321 |- Clarification for control of E-RUCCH transmission in LCR TDD 7.4.0 ]7.5.0
RP-36 RP-070397]0322 |- Some Small Editorial Corrections to TS 25.321 7.4.0 17.5.0
RP-36 RP-070397]0323 |- Introduction of E-TFC Selection for 1.28Mcps TDD 7.4.0 ]7.5.0
RP-36 Some clarifications related to E-DCH Scheduling Information in 7.4.0 ]75.0
RP-070397]0324 |- TDD mode
RP-36 RP-070393]0326 |- Clarification on calculation of “Scheduled Grant Payload” 7.4.0 |7.5.0
RP-36 RP-070393]0327 |- Recommandation on RLC PDU size selection on E-DCH 7.4.0 17.5.0
RP-36 RP-070491]0329 Clarifications on priority of requirements in E-TFC selection 7.4.0 ]7.5.0
09/2007 |RP-37 RP-070623]0333 Correction on E-DCH compress mode 7.5.0 ]7.6.0
RP-37 RP-070670]0337 Correction to HS-DSCH transport block size table 7.5.0 |7.6.0
RP-37 RP-070626|0338 Correction to operation of Sl field in reassembly entity 7.5.0 17.6.0
RP-37 RP-070627]0339 MAC DTX timing start restrictions & compressed mode 7.5.0 |7.6.0
RP-37 RP-070627]10340 |1 Handling of long preambles in CPC 7.5.0 17.6.0
RP-37 RP-070627]0341 L1 parameter name changes 7.5.0 17.6.0
RP-37 RP-070670]0343 |1 Removing MIMO requirements from MAC-hs 7.5.0 17.6.0
RP-37 RP-070623]0345 Serving grant 'HOLD' 7.5.0 17.6.0
RP-37 RP-070623]0347 Correction to quantisation requirements in E-TFC selection 7.5.0 17.6.0
RP-37 RP-070671]0348 Periodic MAC-ehs reset and setting of the expected TSN 7.5.0 |7.6.0
RP-37 RP-070626 10349 Enhanced L2 processing 7.5.0 17.6.0
RP-37 RP-070626 ]0350 Correction to MAC-ehs PDU definition 7.5.0 |7.6.0
RP-37 Defining of reordering SDU and correction to the definition of the SI |7.5.0 ]7.6.0

RP-070626]0351 |1 field

RP-37 RP-070627]0352 |1 Clarification on the HARQ procedure for HS-SCCH less operation ]7.5.0 ]7.6.0

RP-37 RP-070627]0354 Clarifications of CPC Grant Channel Monitoring 7.5.0 |7.6.0
RP-37 RP-070627 | 0355 Avoid unnecessarily decreasing UE DRX possibility 7.5.0 17.6.0
RP-37 RP-070629 0356 Timing Advance Corrections for 3.84/7.68 Mcps TDD EDCH 7.5.0 ]7.6.0
RP-37 3.84/7.68 Mcps TDD EDCH: Sending Scheduling Information 7.5.0 ]17.6.0
RP-070631]0357 Periodically
RP-37 RP-070670]0358 |1 Correction to HARQ operation in MIMO 7.5.0 17.6.0
RP-37 RP-070670]0360 Calculation of ‘Scheduled Grant Payload’ in Rel-7 7.5.0 ]7.6.0
RP-37 RP-070650]0361 Introduction of multi-frequency operation for 1.28Mcps TDD 7.5.0 17.6.0
RP-37 Addition of an Sl trigger when UE grant <> 0 and at least one 7.5.0 |7.6.0
RP-070636 | 0362 process is activated
RP-37 RP-070623]0364 Reference ETPR definition alignment 7.5.0 17.6.0
12/2007 |RP-38 RP-070903 0365 Introduction of an additional UE category for 1.28Mcps TDD E-DCH|7.6.0 ]7.7.0
RP-38 RP-070903]0366 Clarification on E-TFC selection for 1.28Mcps TDD 7.6.0 17.7.0
RP-38 RP-070903]0367 Clarification of TEBS and HLBS in Scheduling Information for TDD |7.6.0 |7.7.0
mode
RP-38 RP-070938]0368 Scheduled Grant setting in DTX Cycle 2 during CPC operation 7.6.0 ]7.7.0
RP-38 RP-070901]0369 Clarification on SG table for 16QAM 7.6.0 17.7.0
RP-38 RP-070900 0370 Correction to the UE behaviour when receiving RV=0 7.6.0 ]7.7.0
RP-38 RP-070905]0371 Reassembly Unit 7.6.0 |7.7.0
RP-38 RP-070911]0372 Clarification on E-DPDCH power extrapolation/interpolation 7.6.0 ]7.7.0
RP-38 - - Upgrade to the Release 8 - no technical change 7.7.0 18.0.0
03/2008 |RP-39 RP-080189]0374 |- Inconsistency of MAC header when BCCH mapped to HS-DSCH  |8.0.0 ]8.1.0
RP-39 RP-080189]0376 |- Correction to the operation of the timer Treset 8.0.0 18.1.0
RP-39 RP-080203]0381 |- Correction of the EUL relative grant from non-serving cell 8.0.0 ]8.1.0
RP-39 RP-080176]0384 |- Correction to UTRAN side MAC-e depiction 8.0.0 ]8.1.0
RP-39 RP-080190]0386 |- Support of octet aligned HS-DSCH transport block sizes for non- 8.0.0 |8.1.0
64QAM
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RP-39 RP-080190]0388 |- transmission scheduling in MAC-ehs entity 8.0.0 ]8.1.0
RP-39 RP-080185]0390 |- Clarification of Scheduling Infomation Fields for TDD E-DCH 8.0.0 ]8.1.0
RP-39 RP-08018410392 |- Persistence scaling values and scheduling information for 3.84/7.68]8.0.0 |8.1.0

Mcps TDD E-DCH
RP-39 RP-080190]0394 |- Editorial corrections to MAC-ehs 8.0.0 ]8.1.0
RP-39 RP-080187]0396 |- Definition of Default-SG-in-DTX-Cycle-2 8.0.0 18.1.0
RP-39 RP-080202]0397 |- Introducing MAC-ilis 8.0.0 ]8.1.0
RP-39 RP-080185]0399 |- Clarification of S| transmission priority over Non-scheduled MAC-e ]8.0.0 |8.1.0
PDU

05/2008 JRP-40 RP-080440]0400 |2 HS-SCCH orders for HS-SCCH-less operation 8.1.0 ]8.2.0

RP-40 RP-080400]0402 |- Correction on the Mapping of TRRI field and MSB/LSB for 8.1.0 |8.2.0
1.28Mcps TDD EUL

RP-40 RP-080404 0404 |- Completion of the mechanism for Scheduling Information 8.1.0 |8.2.0
transmission on MAC-e PDU alone for 1.28 Mcps TDD in EUL

RP-40 RP-080414]0405 |- Correction of a spelling error of E-TFC selection and addition ofa ]8.1.0 |8.2.0
missing figure

RP-40 RP-080395]0407 |- Change of MAC-d flow definition for MAC-ehs 8.1.0 ]8.2.0

RP-40 RP-080400]0409 |1 Clarification of method in determing State of a E-TFC for TDD 8.1.0 ]8.2.0

RP-40 RP-080397]0411 |- Modification of TBS tables and E-TFC selection for LCR TDD 8.1.0 ]8.2.0

RP-40 RP-080398]|0415 |- Clarification of the definition of PRRI for TDD 8.1.0 ]8.2.0

RP-40 RP-080400)0417 |- HARQ power offset selection during multiplexing of multiple MAC-d |8.1.0 |8.2.0
flows

RP-40 RP-080417]0418 |- Introduction of 64QAM in MAC for LCR TDD 8.1.0 ]8.2.0
09/2008 |RP-41 RP-080677]0423 |- HSDPA TBS Table correction for LCR TDD 8.2.0 ]8.3.0
RP-41 RP-080682]0425 |- Ki restriction for FDD UE HS-DSCH categories 13 and 15 8.2.0 18.3.0
RP-41 RP-080683]0427 |1 LCH-ID field structure and mapping to logical channel identity 8.2.0 ]8.3.0
RP-41 RP-080679]0429 |- MAC-es/e RESET for LCR TDD 8.2.0 18.3.0
RP-41 RP-080696 0430 |1 Introduction of Enhanced Uplink in CELL_FACH state and Idle 8.2.0 |8.3.0
mode in 25.321
RP-41 RP-080686]0432 |- TEBS definition update for MAC-ifis 8.2.0 18.3.0
RP-41 RP-080679]0434 |- Madification of TBS tables and E-TFC selection for LCR TDD 8.2.0 ]8.3.0
RP-41 RP-08067910436 |1 Triggers and transmission of Scheduling Information for LCR TDD [8.2.0 ]8.3.0
RP-41 RP-080683]0438 |- Editorial correction to MAC-ehs entity UTRAN Side 8.2.0 ]8.3.0
RP-41 RP-080679]0442 |1 Clarifications and Corrections of HARQ process for TDD 8.2.0 18.3.0
RP-41 RP-080679]0444 |- Recommandation on RLC PDU size selection on E-DCH for TDD |8.2.0 ]8.3.0
RP-41 RP-080685[0446 |1 The number of reordering PDUs belonging to the same reordering ]8.2.0 |8.3.0
gueue
12/2008 |RP-42 RP-081002]0448 |- Removal of the reference to E-TFECI threshold 8.3.0 ]8.4.0
RP-42 RP-081022]0449 |- Resource release after collision resolution failure 8.3.0 ]8.4.0
RP-42 RP-081013]0450 |- Happy Bit Setting with Improved L2 for UL 8.3.0 18.4.0
RP-42 RP-081013]0451 |- Add MAC-i PDU in the description of HARQ entity 8.3.0 ]8.4.0
RP-42 RP-081022]0452 1 Replacement of E-AICH in 25.321 8.3.0 18.4.0
RP-42 RP-081002]0454 |2 Correcting E-TFC minimum set behaviour when DCH is configured ]8.3.0 ]8.4.0
RP-42 RP-081024]0455 |- Introduction of additional UE categories for 1.28Mcps TDD 64QAM [8.3.0 ]8.4.0
DL

RP-42 RP-081007]0457 |1 Clarification of E-RUCCH transmission in 25.321 8.3.0 ]8.4.0

RP-42 RP-081022]0458 |- Correction to the segmentation status field 8.3.0 ]8.4.0

RP-42 RP-081022]0459 |- HARQ feedback with Enhanced Uplink in Cell FACH state 8.3.0 18.4.0

RP-42 RP-081022]0460 |- Clarification of common E-DCH resource usage in 25.321 8.3.0 ]8.4.0

RP-42 RP-081001]0463 |1 UE restrictions on E-TFCls 8.3.0 ]8.4.0

RP-42 RP-081008]0465 |- Setting of NDI after MIMO to non-MIMO configuration 8.3.0 ]8.4.0

RP-42 RP-081030]0467 |- Introduction of Dual Cell HSDPA operation 8.3.0 ]8.4.0

RP-42 RP-081022]10468 |1 CRC attachment point for MAC-is when transmitting MAC-c PDU  ]18.3.0 ]8.4.0

RP-42 RP-081025]0469 |- Introduction of the Enhanced CELL_FACH, CELL_PCH, URA_PCH|8.3.0 |8.4.0
state for 1.28 Mcps TDD

RP-42 RP-081022]0471 |- Clarification on Sl transmission for CCCH in CELL_FACH state and}8.3.0 |8.4.0
idle mode

RP-42 RP-081022]0472 |- Correction to E-TFC selection in CELL_FACH 8.3.0 18.4.0

RP-42 RP-081013]0473 |- Extension of some procedures to MAC-i/is 8.3.0 18.4.0

RP-42 RP-081007 0475 |- Clarification of RX-TIMER reset in 25.321 for 1.28Mcps TDD 8.3.0 ]8.4.0

RP-42 RP-081009]0476 |- Removal of sentence on RRC provisioning of configuration 8.3.0 |8.4.0
parameters to the UE for MAC-hs on UTRAN side.

RP-42 RP-081011}0477 |- Removal of sentence on RRC provisioning of configuration 8.3.0 |8.4.0
parameters to the UE for MAC-ehs on UTRAN side

RP-42 RP-081007|0478 |- Madification of E-RUCCH uplink sync transmission for 1.28Mcps 8.3.0 |8.4.0
TDD

03/2009 |RP-43 RP-090116 0482 |- Corrections to E-TFC selection in case of E-DPDCH extrapolation ]8.4.0 ]8.5.0
RP-43 RP-090116]0485 |- Sl reporting and compressed mode 8.4.0 ]8.5.0
RP-43 RP-090121]0487 |1 Corrections to E-TFC selection in case of E-DPDCH interpolation ]8.4.0 ]8.5.0
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RP-43 RP-090150]0488 |- Clarification for the function of HSDPA scheduler 8.4.0 ]8.5.0
RP-43 RP-090151]0489 |- Rapporteur's CR correcting some CR implementation issues in 8.4.0 |8.5.0
25.321

RP-43 RP-090118]0491 |- Addition of HARQ procedure for HS-SCCH less operation when 8.4.0 ]8.5.0
MAC-ehs is configured

RP-43 RP-090136]0492 |1 Setting of initial serving grant value for common E-DCH 8.4.0 185.0
transmission

RP-43 RP-090120]0494 |- Correction on Absolute Grant Value for LCR TDD 8.4.0 ]8.5.0

RP-43 RP-090132]0495 |- Support E-UTRAN Inter-RAT measurement by UTRA TDD UE 8.4.0 18.5.0

RP-43 RP-090147]0496 |- Introduction of CPC for 1.28Mcps TDD 8.4.0 ]8.5.0

RP-43 RP-090121]0500 |1 Correction to MAC handling of AG and SG tables when 16QAM UL |8.4.0 |8.5.0
is configured

RP-43 RP-090118]0502 |2 Correction to HARQ operation for HS-SCCH less operation 8.4.0 ]8.5.0

RP-43 RP-090150]0503 |- Handling of secondary serving HS-DSCH cell deactivation 8.4.0 ]8.5.0

RP-43 RP-090151]0504 |- Modification of ciphered part unit for a MAC PDU 8.4.0 18.5.0

RP-43 RP-090136|0505 |- Proposed CR to HARQ delivery failure for triggered scheduling 8.4.0 |8.5.0
information for CELL_FACH state and Idle mode

RP-43 RP-090120]0507 |- 25.321(R8,A) on correction of E-TFC selection procedure for LCR ]8.4.0 |8.5.0
TDD

RP-43 RP-090149]0508 |- 25.321 CR of introduction of MIMO for 1.28Mcps TDD 8.4.0 ]8.5.0

06/2009 |RP-44 RP-090519]0509 |1 Correction on adding CMAC_STATUS iin figure 11.2.2A-3 8.5.0 ]8.6.0
RP-44 RP-090519]0510 |- Correction on the Scheduling Information Indication 8.5.0 ]8.6.0
RP-44 RP-090519]0511 |1 HARQ delivery correction 8.5.0 ]8.6.0
RP-44 RP-090519]0512 |2 Correction to HS-DSCH SPS operation for 1.28Mcps TDD 8.5.0 ]8.6.0
RP-44 RP-090504]0514 |1 Reordering configuration for BCCH and paging 8.5.0 ]8.6.0
RP-44 RP-090519]0517 |- MAC-STATUS-Ind for CCCH transmissions 8.5.0 ]8.6.0
RP-44 RP-090501]0519 |- Correction to non-scheduled transmission for 1.28 Mcps TDD 8.5.0 ]8.6.0
RP-44 RP-090503]0521 |- Correction to Improved L2 for 1.28Mcps TDD 8.5.0 ]8.6.0
RP-44 RP-090503]0523 |1 Correction to TBS tables for Improved L2 for 1.28Mcps TDD 8.5.0 ]8.6.0
RP-44 RP-090505]0525 |1 Clarification to grant monitoring 8.5.0 ]8.6.0

09/2009 |RP-45 RP-090913]0527 |- Corrections to Enhanced Uplink procedure in CELL_FACH state 8.6.0 |8.7.0

and Idle mode for FDD
RP-45 RP-090917]0529 |- Clarification of lub bearer indication 8.6.0 ]8.7.0
RP-45 RP-090913]0530 |- Enhanced Uplink in CELL_FACH and Idle mode: ACK/NACK for 8.6.0 |8.7.0
BCCH and max. CCH resource allocation start time.
RP-45 RP-090937]0540 |2 Clarification on E-RUCCH related operation in enhanced 8.6.0 ]8.7.0
CELL FACH state for 1.28 Mcps TDD
RP-45 RP-090910(0541 |1 Clarification on UE category of enhanced CELL_FACH for 8.6.0 18.7.0
1.28Mcps TDD
RP-45 RP-090903]0543 |1 Modication of E-DCH configuration elements for LCR TDD 8.6.0 ]8.7.0
RP-45 RP-090902]0546 |- 25.321 Feature to be made optional in release 7: Sl trigger when 8.6.0 18.7.0
grant <> 0 - Rel-8 shadow
RP-45 RP-090909)0547 |- Correction to Serving_Grant determination in case UE received a ]8.6.0 |8.7.0
Non-serving Relative Grant “DOWN”
RP-45 RP-090913|0551 |1 Corrections to Enhanced Uplink in CELL_FACH state and Idle 8.6.0 |18.7.0
mode
RP-45 RP-090901]0556 |1 Correction to MAC-c/sh/m details 8.6.0 ]8.7.0
RP-45 RP-090913]0557 |- Scheduling method in CELL_FACH state 8.6.0 ]8.7.0
09/2009 |RP-45 RP-090924]0533 |1 Introduction of Dual Cell operation with MIMO 8.7.0 ]9.0.0
12/2009 |RP-46 RP-091310)0563 |- Clarification of the transmission power of Sl-only MAC-e PDU for  ]9.0.0 ]9.1.0
1.28Mcps TDD
RP-46 RP-091329]0565 |1 Clarification on when to include Sl in MAC-i PDU 9.0.0 ]9.1.0
RP-46 RP-091322]0567 |- Corrections to some figures in MAC specification 9.0.0 |9.1.0
RP-46 RP-091311)0572 |- TSN or Sl field presences in case of consecutive BCCH/PCCH re-]19.0.0 ]9.1.0
ordering PDUs
RP-46 RP-091347]0573 |- Unoptimized usage of the SID, N representation in MAC-hs header |9.0.0 ]9.1.0
RP-46 RP-091310)0576 |- Clarification for scheduling information reporting for 1.28Mcps TDD ]9.0.0 ]9.1.0
RP-46 RP-091313]0583 |- Corrections to MAC-ehs reset 9.0.0 |9.1.0
RP-46 RP-091338]0594 |1 Maximum number of MAC-ehs reordering SDUs per TTI 9.0.0 ]9.1.0
RP-46 RP-091329]0596 |- Editorial correction on E-TFC selection for TDD 9.0.0 |9.1.0
RP-46 RP-091322]0598 |- Clarification on Cell Reselection Indication procedure for 1.28 Mcps ]9.0.0 ]9.1.0
TDD
RP-46 RP-091329]0609 |- Clarification on when to include Sl in MAC-i PDU for 1.28Mcps 9.0.0 |9.1.0
TDD
RP-46 RP-09124410613 |1 Capturing RAN2 agreement for DC-HSUPA in MAC+F36 9.0.0 ]9.1.0
03/2010 |RP-47 RP-100287]0615 |- Clarification on Scheduling Information reporting for 1.28 Mcps 9.1.0 |9.2.0
TDD
RP-47 RP-100294]0617 |- Correction of HS-SCCH Type 3 usage with MAC-ehs for LCR TDD ]9.1.0 ]9.2.0
RP-47 RP-100288|0619 |- Error Detection instead of error correction in Enhanced Uplink in 9.1.0 ]9.2.0
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CELL _FACH
RP-47 RP-100303]0620 |- Corrections for DC-HSUPA in 25.321 9.1.0 ]9.2.0
RP-47 RP-100284]0623 |- Correction to MAC-ehs reset at Treset expiry 9.1.0 ]9.2.0
RP-47 RP-100303]0624 |- Handling of Sl timers at secondary carrier deactivation 9.1.0 ]9.2.0
RP-47 RP-100288]0626 |- Start of timer for contention resolution 9.1.0 ]9.2.0
RP-47 RP-100287]0628 |- Clarification on CRC Attachment for CCCH transmission in 9.1.0 |9.2.0
enhanced CELL_FACH state for 1.28 Mcps TDD
RP-47 RP-100289]0632 |- Correction to HARQ procedure for HS-DSCH SPS operation for 9.1.0 ]9.2.0
1.28 Mcps TDD
RP-47 RP-10032410634 |1 Modification on TB size for 1.28 Mcps TDD 9.1.0 ]9.2.0
RP-47 RP-100303]0635 |- Clarification on E-TFC selection and happy bit procedures for DC- ]9.1.0 ]9.2.0
HSUPA
RP-47 RP-100281]0637 |1 Correction to handling of equal priority flows in E-TFC selection 9.1.0 ]9.2.0
06/2010 |RP-48 RP-100535]|0642 |- Clarification on HS-SCCH less operation when MAC-ehs is 9.2.0 |9.3.0
configured
RP-48 RP-100539]0644 |- Clarification on power offset selection in enhanced CELL_FACH for|9.2.0 ]9.3.0
LCR TDD
RP-48 RP-100539]0646 |- Correction to the description of scheduler in enhanced 9.2.0 |9.3.0
CELL _FACH for 1.28Mcps TDD
RP-48 RP-100537]0648 |- Corrections to MAC-ilis 9.2.0 ]9.3.0
RP-48 RP-1005500649 |- Figure correction: UE side MAC architecture / MAC-is/i details 9.2.0 |9.3.0
(FDD)
RP-48 RP-100537]0651 |- Scheduling Information transmission for Enhanced CELL_FACH 9.2.0 ]9.3.0
RP-48 RP-100537]0653 |- Clarification of UE Id handling after collision resolution 9.2.0 ]9.3.0
RP-48 RP-100539]0655 |- Clarification on the usage of Treset for 1.28 Mcps TDD 9.2.0 ]9.3.0
RP-48 RP-100540)0661 |- Corrections to the usage of bit aligned TB size table of HS-DSCH ]9.2.0 ]9.3.0
for 1.28Mcps TDD
RP-48 RP-100540 0662 1 Special MAC-hs and MAC-ehs PDU for 1.28Mbps TDD 9.2.0 ]9.3.0
RP-48 RP-100542 0666 |- Clarification to the TB size table of MIMO for 1.28Mcps TDD 9.2.0 ]9.3.0
RP-48 RP-10053210669 |1 Correction to Mac headers in CELL FACH, CELL PCH and URA 9.2.0 ]9.3.0
PCH
RP-48 RP-100533]|0675 |2 Reordering entity for each configured Queue ID at UE 9.2.0 ]9.3.0
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Date TSG # TSG Doc. |CR Rev |Subject/Comment Old New
RP-57 RP-121357]0779 |- Clarification of CRC parity bits appended to MAC-c PDUs 11.1.0 |11.2.0

12/2012 |RP-58 RP-121925]0783 |- Clarification for standalone periodic S| when TEBS=0 11.2.0 J11.3.0
RP-58 RP-121942]0784 |- Introduction of 4Tx-HSDPA in 25.321 11.2.0 |11.3.0
RP-58 RP-12194110785 |2 Introduction of Further Enhancements to CELL FACH in 25.321 11.2.0 J11.3.0
RP-58 RP-121945]0786 |2 Introduction of UL MIMO with 64QAM in TS 25.321 11.2.0 |11.3.0

NOTE: CR0413r1 to 25.321 v8.1.0 "Triggers and transmission of Scheduling Information for LCR TDD" was
approved in RP-080443 at RAN #40 but it but could not be implemented in the specification as CR was
based on an older specification version. See therefore CR0436r1 of RAN #41.
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