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3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

16QAM
16 Quadrature Amplitude Modulation

AI
Acquisition Indicator 

AICH
Acquisition Indicator Channel




BCH
Broadcast Channel




CCPCH
Common Control Physical Channel

CCTrCH
Coded Composite Transport Channel





CPICH
Common Pilot Channel

CQI
Channel Quality Indicator


DCH
Dedicated Channel

DPCCH
Dedicated Physical Control Channel

DPCH
Dedicated Physical Channel

DPDCH
Dedicated Physical Data Channel

DSCH
Downlink Shared Channel


DTX
Discontinuous Transmission

FACH
Forward Access Channel

FBI
Feedback Information

FSW
Frame Synchronization Word

HS-DPCCH
Dedicated Physical Control Channel (uplink) for HS-DSCH

HS-DSCH
High Speed Downlink Shared Channel

HS-PDSCH
High Speed Physical Downlink Shared Channel

HS-SCCH
Shared Control Channel for HS-DSCH
ICH
Indicator Channel

MUI
Mobile User Identifier

PCH
Paging Channel

P-CCPCH
Primary Common Control Physical Channel


PDSCH
Physical Downlink Shared Channel

PICH
Page Indicator Channel

PRACH
Physical Random Access Channel

PSC
Primary Synchronisation Code

RACH
Random Access Channel

RNC
Radio Network Controller

S-CCPCH
Secondary Common Control Physical Channel

SCH
Synchronisation Channel

SF
Spreading Factor

SFN
System Frame Number


SSC
Secondary Synchronisation Code

STTD
Space Time Transmit Diversity

TFCI
Transport Format Combination Indicator

TSTD
Time Switched Transmit Diversity

TPC
Transmit Power Control

UE
User Equipment

UTRAN
UMTS Terrestrial Radio Access Network

----- Change of Section ----

4.1.2
Common transport channels

There are seven types of common transport channels: BCH, FACH, PCH, RACH, DSCH and HS-DSCH.

4.1.2.5
Void

----- Change of Section ----

4.2
Indicators

Indicators are means of fast low-level signalling entities which are transmitted without using information blocks sent over transport channels. The meaning of indicators is specific to the type of indicator.

The indicators defined in the current version of the specifications are: Acquisition Indicator (AI),  and Page Indicator (PI).

Indicators may be either boolean (two-valued) or three-valued. Their mapping to indicator channels is channel specific.

Indicators are transmitted on those physical channels that are indicator channels (ICH).

----- Change of Section ----

5.2.2.2
Void















	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	






----- Change of Section ----

5.3.1
Downlink transmit diversity

Table 10 summarises the possible application of open and closed loop transmit diversity modes on different downlink physical channel types. Simultaneous use of STTD and closed loop modes on the same physical channel is not allowed. In addition, if Tx diversity is applied on any of the downlink physical channels it shall also be applied on P-CCPCH and SCH. Regarding CPICH transmission in case of transmit diversity, see subclause 5.3.3.1.

With respect to the usage of Tx diversity for DPCH on different radio links within an active set, the following rules apply:

-
Different Tx diversity modes (STTD and closed loop) shall not be used on the radio links within one active set.

-
No Tx diversity on one or more radio links shall not prevent UTRAN to use Tx diversity on other radio links within the same active set.
- 
If STTD is activated on one or several radio links in the active set, the UE shall operate STTD on only those radio links where STTD has been activated. Higher layers inform the UE about the usage of STTD on the individual radio links in the active set.
- 
If closed loop TX diversity is activated on one or several radio links in the active set, the UE shall operate closed loop TX diversity on only those radio links where closed loop TX diversity has been activated. Higher layers inform the UE about the usage of closed loop TX diversity on the individual radio links in the active set.

Furthermore, the transmit diversity mode used for a PDSCH frame shall be the same as the transmit diversity mode used for the DPCH associated with this PDSCH frame. The transmit diversity mode on the associated DPCH may not change during a PDSCH frame and within the slot prior to the PDSCH frame. This includes any change between no Tx diversity, open loop, closed loop mode 1 or closed loop mode 2.

Also, the transmit diversity mode used for a HS-PDSCH subframe shall be the same as the transmit diversity mode used for the DPCH associated with this HS-PDSCH subframe. If the DPCH associated with an HS-SCCH subframe is using either open or closed loop transmit diversity on the radio link transmitted from the HS-DSCH serving cell, the HS-SCCH subframe from this cell shall be transmitted using STTD, otherwise no transmit diversity shall be used for this HS-SCCH subframe. The transmit diversity mode on the associated DPCH may not change during a HS-SCCH and or HS-PDSCH subframe and within the slot prior to the HS-SCCH subframe. This includes any change between no Tx diversity and either open loop or closed loop mode.

Table 10: Application of Tx diversity modes on downlink physical channel types
"X" – can be applied, "–" – not applied

	Physical channel type
	Open loop mode
	Closed loop mode

	
	TSTD
	STTD
	Mode 1
	Mode 2

	P-CCPCH
	–
	X
	–
	–

	SCH
	X
	–
	–
	–

	S-CCPCH
	–
	X
	–
	–

	DPCH
	–
	X
	X
	X

	PICH
	–
	X
	–
	–

	PDSCH
	–
	X
	X
	X

	HS-PDSCH
	–
	X
	X
	–

	HS-SCCH
	–
	X
	–
	–

	AICH
	–
	X
	–
	–

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


5.3.1.1
Open loop transmit diversity

5.3.1.1.1
Space time block coding based transmit antenna diversity (STTD)

The open loop downlink transmit diversity employs a space time block coding based transmit diversity (STTD).

The STTD encoding is optional in UTRAN. STTD support is mandatory at the UE.

If higher layers signal that neither P-CPICH nor S-CPICH can be used as phase reference for the downlink DPCH for a radio link in a cell, the UE shall assume that STTD is not used for the downlink DPCH (and the associated PDSCH if applicable) in that cell.

A block diagram of a generic STTD encoder is shown in the figure 8 and figure 8A below. Channel coding, rate matching and interleaving are done as in the non-diversity mode. For QPSK, the STTD encoder operates on 4 symbols b0, b1, b2, b3 as shown in figure 8. For AICH the 
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Figure 8: Generic block diagram of the STTD encoder for QPSK

For 16QAM, STTD operates on blocks of 8 consecutive symbols b0, b1, b2, b3, b4, b5, b6, b7 as shown in figure 8A below.
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Figure 8A: Generic block diagram of the STTD encoder for 16QAM

----- Change of Section ----

5.3.2.3
Void
 




	
	
	
	
	
	

	


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	





----- Change of Section ----

5.3.3.1.1
Primary Common Pilot Channel (P-CPICH)

The Primary Common Pilot Channel (P-CPICH) has the following characteristics:

-
The same channelization code is always used for the P-CPICH, see [4];

-
The P-CPICH is scrambled by the primary scrambling code, see [4];

-
There is one and only one P-CPICH per cell;

-
The P-CPICH is broadcast over the entire cell.

The Primary CPICH is a phase reference for the following downlink channels: SCH, Primary CCPCH, AICH, PICH  and the S-CCPCH. By default, the Primary CPICH is also a phase reference for downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH. The UE is informed by higher layer signalling if the P-CPICH is not a phase reference for a downlink DPCH and any associated PDSCH, HS-PDSCH and HS-SCCH.

The Primary CPICH is always a phase reference for a downlink physical channel using closed loop TX diversity.
----- Change of Section ----

5.3.3.2
Downlink phase reference

Table 17 summarizes the possible phase references usable on different downlink physical channel types. 

Table 17: Application of phase references on downlink physical channel types
"X" – can be applied, "–" – not applied

	Physical channel type
	 Primary-CPICH
	Secondary-CPICH
	Dedicated pilot

	P-CCPCH
	X
	–
	–

	SCH
	X
	–
	–

	S-CCPCH
	X
	–
	–

	DPCH
	X
	X
	X

	PICH
	X
	–
	–

	PDSCH*
	X 
	X
	X 

	HS-PDSCH*
	X
	X
	X

	HS-SCCH*
	X
	X
	X

	AICH
	X 
	–
	–

	
	
	
	

	
	
	
	


Note *:
The same phase reference as with the associated DPCH shall be used. The support for dedicated pilots as phase reference for HS-PDSCH and HS-SCCH is optional for the UE.

Furthermore, during a PDSCH frame, and within the slot prior to that PDSCH frame, the phase reference on the associated DPCH shall not change. During a DPCH frame overlapping with any part of an associated HS-DSCH or HS-SCCH subframe, the phase reference on this DPCH shall not change.

----- Change of Section ----

5.3.3.8
Void











----- Change of Section ----

5.3.3.9
Void
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----- Change of Section ----

5.3.3.11
Void






	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	







	
	

	
	

	
	

	
	

	
	










	
	
	
	

	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



	
	

	
	

	
	

	
	

	
	


















----- Change of Section ----

6.1
Mapping of transport channels onto physical channels

Figure 27 summarises the mapping of transport channels onto physical channels. 
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Figure 27: Transport-channel to physical-channel mapping

The DCHs are coded and multiplexed as described in [3], and the resulting data stream is mapped sequentially (first-in-first-mapped) directly to the physical channel(s). The mapping of BCH and FACH/PCH is equally straightforward, where the data stream after coding and interleaving is mapped sequentially to the Primary and Secondary CCPCH respectively. Also for the RACH, the coded and interleaved bits are sequentially mapped to the physical channel, in this case the message part of the PRACH.

6.2
Association of physical channels and physical signals

Figure 28 illustrates the association between physical channels and physical signals.
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Figure 28: Physical channel and physical signal association

----- Change of Section ----

7.1
General

The P-CCPCH, on which the cell SFN is transmitted, is used as timing reference for all the physical channels, directly for downlink and indirectly for uplink.

Figure 29 below describes the frame timing of the downlink physical channels. For the AICH the access slot timing is included. Transmission timing for uplink physical channels is given by the received timing of downlink physical channels, as described in the following subclauses.
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Figure 29: Radio frame timing and access slot timing of downlink physical channels

The following applies:

-
SCH (primary and secondary), CPICH (primary and secondary), P-CCPCH, and PDSCH have identical frame timings.

-
The S-CCPCH timing may be different for different S-CCPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. S-CCPCH,k = Tk ( 256 chip, Tk ( {0, 1, …, 149}.

-
The PICH timing is PICH = 7680 chips prior to its corresponding S-CCPCH frame timing, i.e. the timing of the S-CCPCH carrying the PCH transport channel with the corresponding paging information, see also subclause 7.2.

-
AICH access slots #0 starts the same time as P-CCPCH frames with (SFN modulo 2) = 0. The AICH/PRACH timing is described in subclauses 7.3 and 7.4 respectively.

-
The relative timing of associated PDSCH and DPCH is described in subclause 7.5.

-
The DPCH timing may be different for different DPCHs, but the offset from the P-CCPCH frame timing is a multiple of 256 chips, i.e. DPCH,n = Tn ( 256 chip, Tn ( {0, 1, …, 149}. The DPCH (DPCCH/DPDCH) timing relation with uplink DPCCH/DPDCHs is described in subclause 7.6.

-
The start of HS-SCCH subframe #0 is aligned with the start of the P-CCPCH frames. The relative timing between a HS-PDSCH and the corresponding HS-SCCH is described in subclause 7.8.

----- Change of Section ----

7.4
Void
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