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5.3 Downlink physical channels

5.3.1 Downlink transmit diversity

Table 11 summarizes 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 isapplied on any of the downlink physical channelsit 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 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 isactivated on one or several radio linksin the active set, the UE shall operate STTD either on only
those radio links where STTD has been activated or on all radio linksin the active set.

- If closed loop TX diversity is activated on one or several radio linksin the active set, the UE shall operate closed
loop TX diversity either on only those radio links where closed loop TX diversity has been activated or on all
radio linksin 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 dot 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 aHS-SCCH and or aHS-PDSCH subframe shall be the same as the transmit
diversity mode used for the DPCH associated with this HS-SCCH and or HS-PDSCH 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, open |oop, closed loop mode 1 or
closed loop mode 2.

Table 11: Application of Tx diversity modes on downlink physical channel types

"X" —can be applied, "-" — not applied, "FFS" — for further study

Physical channel type Open loop mode Closed loop
TSTD STTD Mode
P-CCPCH — X —

SCH X
S-CCPCH -
DPCH -
PICH
PDSCH
HS-PDSCH
HS-SCCH
AICH
CSICH
AP-AICH -
CD/CA-ICH -
DL-DPCCH for CPCH -
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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 acell, the UE shall assume that STTD is not used for the downlink DPCH (and the associated PDSCH if
applicable) in that cell.

For QPSK, STTD encoding is applied on blocks of 4 consecutive channel hits. A block diagram of a generic STTD
encoder for channel bits by, b, b,, bs is shown in the figure 9 below.

Antenna 1
Do b1 [, [ s
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STTD encoded channel bits
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Figure 9: Generic block diagram of the STTD encoder_for QPSK

For 16QAM, STTD operates on blocks of 8 consecutive symbols by, by, by, bs, b, bs, b, b7 is shown in figure 10 below.
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Figure 10: Generic block diagram of the STTD encoder for 160AM
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Channel coding, rate matching and interleaving is done as in the non-diversity mode. The bit b; isreal valued {0} for
DTX bitsand {1, -1} for al other channel bits.
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