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Model of physical layer of the UE

6.1
Uplink models

Figure 2 shows models of the UE's physical layer in the uplink for both FDD and TDD mode. It shows the models for DCH, RACH, E-DCH, and USCH (TDD only). Some restriction exist for the use of different types of transport channel at the same time, these restrictions are described in the clause "UE Simultaneous Physical Channel combinations". More details can be found in [3] and [4].

[image: image1.wmf] 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Physical Channel

 

Data Strea

ms

 

Demultiplexing/

 

splitting

 

Coding and

 

multiplexing

 

Phy CH

 

Phy CH

 

DCH

 

DCH

 

DCH

 

Transport

 

Format Combination

 

Indicator

 

 (TFCI)

 

TPC

 

®

 

Phy CH

 

DCH model

 

Coding

 

Phy CH

 

RACH

 

RACH model

 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 

Demultiplexing/

 

splitting

 

Coding and

 

multiplexing

 

Phy CH

 

Phy CH 

 

 

USCH

 

USCH model

 

Physical Channel

 

Data Streams

 

USCH

 

®

 

TPC  

TFCI

 

Coded Composite

 

Transport Channel

 

(

 

CCTrCH)

 



[image: image2.wmf] 

Coded Composite

 

Transport Channel

 

(

 

C

CTrCH)

 

Physical Channel

 

Data Streams

 

Demultiplexing/

Splitting

 

DCH

 

Coding and

 

multiplexing

 

Phy CH

 

Phy CH

 

DCH

 

.....

 

.....

 

Phy CH

 

FDD

 

TPC & TFCI

 

TDD

 

TPC & TFCI

 

DCH model with HS

-

DSCH support

 

Phy CH

 

ACK/NACK

 

CQI

 

TPC (TDD)

 



[image: image3.wmf] 

Coded Composite

 

Transport Channel

 

CCTrCH)

 

Phy CH

 

Phy CH

 

TPC & TFCI

 

(

 

Physical Channel

 

Data Streams

 

Demultiplexing

 

/Splitting

 

DCH

 

Coding and

 

multiplexing

 

Phy CH

 

DCH

 

.....

 

.....

 

Phy CH

 

ACK/NACK

 

CQI

 

Physical Channel

 

Data Streams

 

Demultiplexing

 

/Splitting

 

E

-

DCH

 

Coding and

 

multiplexing

 

Phy CH

 

.....

 

Coded Composite

 

Transport Channel

 

(CCTrCH)

 

Phy CH

 

E

-

DCH TFC

I

 

E

-

DCH HARQ

 

Phy CH

 

DCH and E

-

DCH model 

with 

HS

-

DSCH support

 



[image: image4.wmf] 

E

-

DCH

 

(CCTrCH)

 

Coded Composite

 

Transport Channel

 

E

-

UCCH

 

T

PC

 

Coding and

 

multiplexing

 

E

-

DCH with HS

-

DSCH (no DCH)

 

Phy CH

 

ACK/NACK

 

CQI

 

TPC

 

Physical Channel

 

Data Streams

 

Demultiplexing

 

/Splitting

 

Phy CH

 

.....

 

Phy CH

 

Phy CH

 

E

-

RUCCH

 



[image: image5.wmf] 

E

-

UCCH

 

TPC

 

Demultiplexing

 

/Splitting

 

Coding and

 

multiplexing

 

Phy CH

 

E

-

DCH

 

.....

 

Coded Composite

 

Transport Channel

 

(

CCTrCH)

 

Phy CH

 

ACK/NACK

 

CQI

 

TPC

 

Demultiplexing/

 

Splitting

 

Coded Composite

 

Transport Channel

 

(

CCTrCH)

 

TPC & TFCI

 

Phy CH

 

....

 

Coding and

 

multiplexing

 

DCH

 

DCH

 

Phy CH

 

Phy CH

 

E

-

DCH with DCH and HS

-

DSCH

 

Physical Channel 

Data Steams

 

E

-

RUCCH

 

Phy CH

 



[image: image6.emf]Coding and 

multiplexing

Demultiplexing

/Splitting

E-UCCH 

TPC

E-RUCCH

Physical Channel 

Data Stream

Coded 

Composite

Transport 

Channel

( CCTrCH)

Carrier 1 

assosiciated

ACK/NACK 

CQI

TPC

Phy CH

Phy CH

…

…

Phy CH Phy CH

……

Phy CH

E-DCH(Carrier 1)

Carrier m 

assosiciated

ACK/NACK 

CQI

TPC

Coding and 

multiplexing

Demultiplexing

/Splitting

E-UCCH 

TPC

Coded 

Composite

Transport 

Channel

( CCTrCH)

Phy CH Phy CH

……

E-DCH(Carrier n)

……

E-DCH model with HS-DSCH(1.28 Mcps TDD multi-carrier E-DCH operation mode only)



[image: image7.emf]Coding and 

multiplexing

Demultiplexing

/Splitting

E-UCCH 

TPC

E-RUCCH

Physical Channel 

Data Stream

Coded 

Composite

Transport 

Channel

( CCTrCH)

Phy CH Phy CH

……

Phy CH

E-DCH(Carrier 1)

Coding and 

multiplexing

Demultiplexing

/Splitting

E-UCCH 

TPC

Coded 

Composite

Transport 

Channel

( CCTrCH)

Phy CH Phy CH

……

E-DCH(Carrier n)

Phy CH Phy CH

Coding and 

multiplexing

Coded 

Composite

Transport 

Channel

( CCTrCH)

MUX

Physical 

Channel

Data Streams

DCH

DCH

TPC 

&TFCI

……

E-DCH model with DCH(1.28 Mcps TDD multi-carrier E-DCH operation mode only)



[image: image8.emf]Coding and 

multiplexing

Demultiplexing

/Splitting

E-UCCH 

TPC

E-RUCCH

Physical Channel 

Data Stream

Coded 

Composite

Transport 

Channel

( CCTrCH)

Carrier 1 

assosiciated

ACK/NACK 

CQI

TPC

Phy CH

Phy CH

… …

Phy CH Phy CH

……

Phy CH

E-DCH(Carrier 1)

Coding and 

multiplexing

Demultiplexing

/Splitting

E-UCCH 

TPC

Coded 

Composite

Transport 

Channel

( CCTrCH)

Phy CH Phy CH

……

E-DCH(Carrier n)

Phy CH Phy CH

Coding and 

multiplexing

Coded 

Composite

Transport 

Channel

( CCTrCH)

MUX

Physical 

Channel

Data 

Streams

DCH

DCH

TPC 

&TFCI

Carrier m 

assosiciated

ACK/NACK 

CQI

TPC

……

E-DCH model with DCH and HS-DSCH(1.28 Mcps TDD multi-carrier E-DCH operation mode only)


NOTE 1:
USCH is for TDD only.

Figure 2: Model of the UE's physical layer – uplink
The DCH model shows that one or several DCHs can be processed and multiplexed together by the same coding and multiplexing unit. The detailed functions of the coding and multiplexing unit are not defined in the present document but in [3] and [4]. The single output data stream from the coding and multiplexing unit is denoted Coded Composite Transport Channel (CCTrCH).

The bits on a CCTrCH Data Stream can be mapped on the same Physical Channel and should have the same C/I requirement.

On the downlink, multiple CCTrCH can be used simultaneously with one UE. In the case of FDD, only one fast power control loop is necessary for these different CCtrCH, but the different CCtrCH can have different C/I requirements to provide different QoS on the mapped Transport Channels. In the case of TDD, different power control loops can be applied for different CCTrCH. One physical channel can only have bits coming from the same CCTrCH.

On the uplink and in the case of FDD, when E-DCH is not configured, only one CCTrCH can be used simultaneously. On the uplink and in the case of TDD, multiple CCTrCH can be used simultaneously.

On the uplink and in case of FDD, two CCTrCHs are used simultaneously when the E-DCH Transport Channel is configured. 

When multiple CCTrCH are used by one UE, one or several TFCI can be used, but each CCTrCH has only zero or one corresponding TFCI. In the case of FDD, these different words are mapped on the same DPCCH. In the case of TDD, these different TFCIs can be mapped on different DPCH.

The data stream of the CCTrCH is fed to a data demultiplexing/splitting unit that demultiplexes/splits the CCTrCH's data stream onto one or several Physical Channel Data Streams.

The current configuration of the coding and multiplexing unit is either signalled to, or optionally blindly detected by, the network for each 10 ms frame. If the configuration is signalled, it is represented by the Transport Format Combination Indicator (TFCI) bits. Note that the TFCI signalling only consists of pointing out the current transport format combination within the already configured transport format combination set. In the uplink there is only one TFCI representing the current transport formats on all DCHs of one CCTrCH simultaneously. In FDD mode, the physical channel data stream carrying the TFCI is mapped onto the physical channel carrying the power control bits and the pilot. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

The DCH and USCH have the possibility to perform Timing Advance in TDD mode.

The model for the RACH case shows that RACH is a common type transport channel in the uplink. RACHs are always mapped one-to-one onto physical channels (PRACHs), i.e. there is no physical layer multiplexing of RACHs, and there can only be one RACH TrCH and no other TrCH in a RACH CCTrCH. Service multiplexing is handled by the MAC layer. In one cell several RACHs/PRACHs may be configured. If more than one PRACH is configured in a cell, the UE performs PRACH selection as specified in [4].
In FDD, the RACHs mapped to the PRACHs may all employ the same Transport Format and Transport Format Combination Sets, respectively. It is however also possible that individual RACH Transport Format Sets are applied on each available RACH/PRACH.
In TDD, there is no TFCI transmitted in the burst, and therefore each RACH is configured with a single transport format within its TFS. The RACHs mapped to the PRACHs may all employ the same Transport Format. It is however also possible that individual RACH Transport Formats are applied on each available RACH/PRACH combination.

The available pairs of RACH and PRACHs and their parameters are indicated in system information. In FDD mode, the various PRACHs are distinguished either by employing different preamble scrambling codes, or by using a common scrambling code but distinct (non-overlapping) partitions of available signatures and available subchannels. In TDD mode, the various PRACHs are distinguished either by employing different timeslots, or by using a common timeslot but distinct (non-overlapping) partitions of available channelisation codes and available subchannels. Examples of RACH/PRACH configurations are given in [6].

In FDD in case of a configured HS-DSCH in CELL_DCH state, one physical channel (HS-DPCCH) is configured for the reporting of HS-DSCH transport block acknowledgement / negative acknowledgement and channel quality indicator.  The HS-DPCCH is only configured on the primary uplink frequency. When MIMO mode is configured, the HS-DPCCH also carries precoding control information.
In TDD in case of a configured HS-DSCH a shared physical channel (HS-SICH) is configured for the reporting of HS-DSCH transport block acknowledgement / negative acknowledgement, channel quality indicator and transmit power control symbols.

In FDD in case of a configured HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH states there is neither acknowledgement / negative acknowledgement  nor channel quality indicator. Therefore, no physical channel (HS-DPCCH) is configured. 

If the E-DCH is applicable, there can only be one E-DCH TrCH and no other TrCH in an E-DCH CCTrCH per activated uplink frequency. For FDD, the E-DCH CCTrCH is carried on E-DPDCH(s) physical channel(s). E-DCH TFCI and E-DCH HARQ information are carried on an E-DPCCH physical channel.  For FDD, a single bit is transmitted on the E-DPCCH physical channel per activated uplink frequency to indicate whether the UE could use more resources or not. For TDD, the E-DCH is carried on the E-PUCH physical channel(s). The E-PUCH also carries E-UCCH (E-DCH TFCI and E-DCH HARQ information).

In FDD mode and CELL_DCH state when Dual Cell E-DCH operation is configured, one E-DCH transport channel is transmitted on each activated uplink frequency. Each E-DCH transport channel has its own associated uplink signalling.

6.2
Downlink models

Figure 3 and figure 4 show the model of the UE's physical layer for the downlink in FDD and TDD mode, respectively. Note that there is a different model for each transport channel type.
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Figure 3: Model of the UE's physical layer - downlink FDD mode
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Figure 4: Model of the UE's physical layer - downlink TDD mode
For the DCH case, the mapping between DCHs and physical channel data streams works in the same way as for the uplink. Note however, that the number of DCHs, the coding and multiplexing etc. may be different in uplink and downlink.

In the FDD mode, the differences are mainly due to the soft and softer handover. Further, the pilot, TPC bits and TFCI are time multiplexed onto the same physical channel(s) as the DCHs, in case of HS-DSCH(s) without a DCH in the DL TPC bits are carried onto F-DPCH(s). Further, the definition of physical channel data stream is somewhat different from the uplink. In TDD mode the TFCI is time multiplexed onto the same physical channel(s) as the DCHs. The exact locations and coding of the TFCI are signalled by higher layers.

Note that it is logically one and the same physical data stream in the active set of cells, even though physically there is one stream for each cell. The same processing and multiplexing is done in each cell. The only difference between the cells is the actual codes, and these codes correspond to the same spreading factor.

The physical channels carrying the same physical channel data stream are combined in the UE receiver, excluding the pilot, and in some cases the TPC bits. TPC bits received on certain physical channels may be combined provided that UTRAN has informed the UE that the TPC information on these channels is identical.

A PCH and one or several FACH can be encoded and multiplexed together forming a CCTrCH. Similarly as in the DCH model there is one TFCI for each CCTrCH for indication of the transport formats used on each PCH and FACH. The PCH is associated with a separate physical channel carrying page indicators (PIs) which are used to trigger UE reception of the physical channel that carries PCH. A FACH or a PCH can also be individually mapped onto a separate physical channel. The BCH is always mapped onto one physical channel without any multiplexing with other transport channels, and there can only be one BCH TrCH and no other TrCH in a BCH CCTrCH.

For point-to-multipoint transmission [14], FACH can be distributed on a set of physical layer combinable CCTrCHs, i.e., for macro-diversity combining: soft combining (FDD and TDD) or transport channel combining (TDD only). The physical layer combinable CCTrCHs shall have the same TFC during the TTIs in which soft combining can be used. The physical layer combinable CCTrCHs need not have the same TFC during the TTIs in which transport channel combining can be used. The possibility of performing macro-diversity combining (either soft combining or transport channel combining) shall be signalled to the UE.
In the TDD mode a CCTrCh carrying PCH and one or several FACH can be multiplexed onto one or several physical channel data streams.

For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH-related downlink signalling for one UE when in CELL_DCH state, or in FDD and 1.28Mcps TDD mode for one UE or multiple UEs in CELL_FACH, CELL_PCH or URA_PCH state. The following information is carried on the HS-SCCH:

-
Transport Format and Resource Indicator (TFRI);

-
Hybrid-ARQ-related Information (HARQ information);
-
UE Identity via a UE specific CRC;
-
HS-SCCH Cyclic Sequence Number (HCSN) for TDD.

In addition, for the case of 1.28 Mcps TDD, the HS-SCCH also carries Transmit Power Control and Synchronisation Shift symbols.

In FDD mode and CELL_DCH state when MIMO mode is configured, single stream and dual stream transmission of HS-DSCH can be performed for each HS-DSCH TTI in the Serving HS-DSCH cell. In case of dual stream transmission two HS-DSCHs are transmitted to UE and the HS-SCCH includes information for both HS-DSCHs. When UE is configured into Dual Cell HSDPA operation, one HS-DSCH transport channel is transmitted on each configured downlink frequency. Each of these HS-DSCH transport channels has its own associated uplink and downlink signalling, and own HARQ entity. When UE is configured into Dual Band HSDPA operation, single stream transmission of HS-DSCH is performed for each HS-DSCH TTI on each configured downlink frequency. When UE is configured to operate in Dual Cell HSDPA and MIMO mode, either or both of the HS-DSCH serving cells can be configured with MIMO operation, i.e. depending on the configuration up to four HS-DSCHs can be transmitted to UE per HS-DSCH TTI.

In TDD mode, HS-DSCH operation is supported without an associated DL DPCH.

In FDD mode, if the UE is in CELL_DCH state, the E-DCH active set can be identical or a subset of the DCH active set. If the UE is in CELL_FACH state or Idle mode, the UE’s E-DCH active set consists of a single serving cell. If Dual Cell E-DCH operation is configured in CELL_DCH state, DCH is not supported in uplink and downlink. The active set and E-DCH active set on both uplink frequencies are independent, but the Serving E-DCH cells in both E-DCH active sets belong to the same Node B. On secondary uplink frequency the active set and E-DCH active set have the same size.

For FDD: The E-DCH ACK/NACKs are transmitted by each cell of the E-DCH active set on a physical channel called E-HICH. The E-HICHs of the cells belonging to the same RLS (same MAC-e entity i.e. same Node B) shall have the same content and be combined by the UE. The set of cells transmitting identical ACK/NACK information is the same as the set of cells sending identical TPC bits (excluding the cells which are not in the E-DCH active set).

For 3.84 Mcps and 7.68 Mcps TDD: The E-DCH ACK/NACKs are transmitted via the current serving cell on a physical channel called the E-HICH. 
For 1.28 Mcps TDD: For each uplink frequency ,an E-DCH ACK/NACK is transmitted via the current serving cell on the E-HICH indicated on E-AGCH.
The E-DCH Absolute Grant is transmitted by a single cell, the Serving E-DCH cell (Cell es on figure 4) on a physical channel called E-AGCH. The Serving E-DCH cell and the HS-DSCH Serving cell are identical.

The E-DCH Relative Grants (FDD only) can be transmitted by each cell of the E-DCH active set on a physical channel called E-RGCH. The E-RGCHs of the cells belonging to the same serving E-DCH RLS shall have the same content and be combined by the UE. There is one Serving E-DCH RLS (containing the Serving E-DCH cell) and optionally one or several Non-serving E-DCH RL(s).

In FDD mode and CELL_DCH state when Dual Cell E-DCH operation is configured, for each activated uplink frequency the F-DPCH, E-AGCH, E-RGCH and E-HICH are transmitted on the corresponding downlink frequency. The E-DCH Absolute Grant and E-DCH Relative Grants are provided per uplink frequency.

7.2
Types of Transport Channels

A general classification of transport channels is into two groups:

-
common channels; and

-
dedicated channels (where the UEs can be unambiguously identified by the physical channel, i.e. code and frequency).

Common transport channel types are:

1.
Random Access Channel(s) (RACH) characterised by:

-
existence in uplink only;

-
limited data field;

-
collision risk;

-
open loop power control.

2.
Forward Access Channel(s) (FACH) characterised by:

-
existence in downlink only;

-
possibility to use slow power control;

-
possibility to change rate fast (each 10ms); and

-
lack of inner loop power control.

3.
Broadcast Channel (BCH) characterised by:

-
existence in downlink only;

-
low fixed bit rate; and

-
requirement to be broadcast in the entire coverage area of the cell.

4.
Paging Channel (PCH) characterised by:

-
existence in downlink only;

-
association with a physical layer signal, the Page Indicator, to support efficient sleep mode procedures; and

-
requirement to be broadcast in the entire coverage area of the cell.

5.
Downlink Shared Channel(s) (DSCH) characterised by:

-
used in TDD only;

-
existence in downlink only;

-
possibility to use beamforming;

-
possibility to use slow power control;

-
possibility to use inner loop power control, when associated with dedicated channel(s);

-
possibility to be broadcast in the entire cell;

-
always associated with another channel (DCH or FACH).

6.
Uplink Shared channel (USCH) characterised by:

-
used in TDD only;

-
existence in uplink only;

-
possibility to use beam forming;

-
possibility to use power control;

-
possibility to change rate fast;

-
possibility to use Uplink Synchronisation;

-
possibility to use Timing advance.

7.
High Speed Downlink Shared Channel (HS-DSCH) characterised by:

-
existence in downlink only;

-
possibility to use beamforming;

-
possibility to use MIMO;

-
for FDD, possibility to be configured into Dual Cell operation;

-
for FDD, possibility to be configured into Dual Band operation;

-
for FDD, possibility to be configured into Four Carrier operation;

-
possibility of applying HARQ;

-
possibility of applying link adaptation by varying the modulation, coding and transmit power:

-
possibility to be broadcast in the entire cell;

-
associated with a DPCH or F-DPCH (CELL_DCH state only) and one or more shared physical control channel.

-
In FDD and 1.28Mcps TDD, in CELL_FACH, CELL_PCH and URA_PCH states associated with one or more shared physical control channel.

8.
Dedicated Channel (E-DCH) characterised by (FDD and 1.28Mcps TDD only):

-
existing in uplink only for CELL_FACH state and Idle mode;

-
for FDD, collision risk, with collision resolution possible if E-RNTI is allocated to the UE;
-
for 1.28Mcps TDD, E-RNTI collision risk, with collision resolution possible in case of CCCH transmission;

-
possibility to change rate fast (each TTI) after collision resolution;

-
inner loop power control;

-
possibility of applying HARQ;
-
possibility of applying link adaptation by varying the coding and transmit power;

-
for FDD, E-DCH is always associated with a DPCCH and one or more physical control channel.
-
for 1.28Mcps TDD, E-DCH is always associated with uplink and downlink physical control channels.
Dedicated transport channel type:

1.
Dedicated Channel (DCH) characterised by:

-
existing in uplink or downlink;

-
possibility to use beam forming;

-
possibility to change rate fast (each 10ms);

-
inner loop power control;

-
possibility to use timing advance in uplink (TDD only);

-
possibility to use Uplink Synchronisation.

2.
Dedicated Channel (E-DCH) characterised by:

-
existing in uplink only;

-
for FDD, possibility to be configured into Dual Cell operation;

-
possibility to change rate fast (each TTI);

-
inner loop power control;

-
possibility of applying HARQ;

-
possibility of applying link adaptation by varying the coding and transmit power;

-
For FDD, E-DCH is always associated with a DPCCH and one or more physical control channel.

-
For TDD, E-DCH is always associated with uplink and downlink physical control channels.
-
For 1.28 Mcps TDD, the possibility to be configured into multi-carrier operation.
To each transport channel, there is an associated Transport Format (for transport channels with a fixed or slow changing rate) or an associated Transport Format Set (for transport channels with fast changing rate).

8.3.2
1.28 Mcps TDD Uplink

The table 4-1 addresses the possible combinations of 1.28 Mcps TDD physical channels that can be supported in the uplink by one UE simultaneously on the same frequency in the TDD 1.28 Mcps option in any one 5 ms subframe. In 1.28 Mcps TDD a physical channel corresponds to one code, one timeslot, one frequency.

Table 4-1: 1.28 Mcps TDD Uplink

	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory or dependent on UE radio access capabilities
	Comment

	1
	UpPCH
	N/A
	Mandatory
	UpPCH is used to establish the uplink synchronisation.

	2
	PRACH
	RACH
	Mandatory
	

	3
	UpPCH + One DPCH
	One or more DCH coded into a single CCTrCH
	Mandatory
	One DPCH is needed as reference measurement channel. 
UpPCH transmission to target cell in case of handover.

	4
	One DPCH
	One or more DCH coded into a single CCTrCH
	Mandatory
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities

This combination is required for the reference measurement channel.

	5
	More than one DPCH
	One or more DCH coded into one or more CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs, the maximum number of CCTrCH and the maximum channel bit rate are dependent on UE radio access capabilities.

	6
	UpPCH+ one or more DPCH
	One or more DCH coded into one or more CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs, the maximum number of CCTrCH and the maximum channel bit rate are dependent on UE radio access capabilities.

This configuration is required for UE that operate shared channels and dedicated channels simultaneously.

	7
	PRACH

+ one or more DPCHs
	RACH + one or more DCH coded into one or more than one CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs, the maximum number of CCTrCH and the maximum channel bit rate are dependent on UE radio access capabilities.

This configuration is required for UE that operate shared channels and dedicated channels simultaneously.

	8
	One or more PUSCH 
	One or more USCH coded onto one or more CCTrCH
	Depending on UE radio access capabilities
	This configuration is required for UE that operate shared channels.

	9
	UpPCH + one or more PUSCH
	One or more USCH coded onto one or more CCTrCH
	Depending on UE radio access capabilities
	This combination may be used for shared channel operation only.

	10
	PRACH

+ one or more PUSCH
	RACH + One or more USCH coded onto one or more CCTrCH
	Depending on UE radio access capabilities
	This combination may be used for shared channel operation only



	11
	One or more PUSCH

+ one or more DPCH
	One or more USCH coded onto one or more CCTrCH + one or more DCH coded onto one or more CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.

This configuration is required for UE that operate shared channels and dedicated channels simultaneously

	12
	UpPCH + one or more PUSCH + one or more DPCH
	One or more USCH coded onto one or more CCTrCH + one or more DCH coded into one or more CCTrCH


	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.

This combination may be used for shared channel operation.

	13
	PRACH + one or more PUSCH + one or more DPCH
	RACH + one or more USCH coded onto one or more CCTrCH + one or more DCH coded into one or more CCTrCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.

This combination may be used for shared channel operation.

	14
	One or more DPCH + HS-SICH
	One or more DCH coded into one or more CCTrCH
	Depending on UE radio access capabilities
	

	15
	One or more DPCH + Zero or one HS-SICH+ one or more E-RUCCH + E-PUCH
	One or more DCH + one E-DCH
	Depending on UE radio access capabilities
	The maximum number of DCHs and the maximum channel bit rate are dependent on UE radio access capabilities

	16
	One HS-SICH+ one or more E-RUCCH + E-PUCH
	One E-DCH
	Depending on UE radio access capabilities
	The maximum channel bit rate are dependent on UE radio access capabilities


The table 4-2 describes the possible combinations of 1.28Mcps TDD physical channels that can be supported in the uplink on two or more configured uplink frequencies by one UE simultaneously.

Table 4-2: 1.28 Mcps TDD Uplink

	Physical Channel Combination
	Physical Channel Combination on Primary E-DCH carrier 
	Physical Channel Combination on Additional E-DCH carrier
	Mandatory or dependent on UE radio access capabilities
	Comment

	1
	zero or one DPCH + zero or one or more HS-SICH + + one or more E-RUCCH +E-PUCH
	zero or one or more HS-SICH + E-PUCH
	Depending on UE radio access capabilities
	The maximum number of E-DCHs and the maximum channel bit rate are dependent on UE radio access capabilities.
In this combination HS-DSCH(s) are configured on each corresponding downlink frequency.
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