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· Consistency of 25.211 sections on Tx diversity: 

· in 5.3.1, it is specified that changing Tx diversity mode on the DPCH is not allowed when the UE is receiving data on the associated PDSCH, however nothing is specified for the change from Tx diversity to no Tx diversity and vice-versa

· AP-AICH, CD/CA-ICH and DL-DPCCH for CPCH are missing in the table summarising the Tx diversity modes that can be used for different physical channels

· in the description of STTD, the case when the UE should assume that STTD is not used for the DPCH i.e. when 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, does not include the associated DPCH

· closed loop mode Tx diversity with PDSCH is not described in 5.3.3.6 though STTD is
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In section 5.3.1, a clarification is added that changing from no Tx diversity to Tx diversity and vice-versa on the associated DPCH is not allowed during a PDSCH frame.

In section 5.3.1, AP-AICH, CD/CA-ICH and DL-DPCCH for CPCH are added in the table summarising which Tx diversity modes can be applied on which physical channels.

A clarification is added that STTD should also not be assumed on the associated PDSCH frame when 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.

A reference to 25.214 is added in section 5.3.3.6 to point to the relevant sections where closed loop Tx diversity for PDSCH is described.
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Inconsistent description of Tx diversity for different physical channels, missing information on closed loop Tx diversity with PDSCH.

Reconfiguration of Tx diversity (from active to not active and vice-versa) is not specified in RAN1. This may lead to different UE behaviours depending on the vendors.
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This is an isolated impact CR clarifying some Tx diversity issues, putting all the relevant information in a single section.
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5.3
Downlink physical channels

5.3.1
Downlink transmit diversity

Table 10 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 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 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. However, the UE shall operate this Tx diversity mode on all radio links.
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. During the duration of the PDSCH frame, and within the slot prior to the PDSCH frame, the transmit diversity mode (open loop or closed loop) on the associated DPCH may not change. However, changing from closed loop mode 1 to mode 2 or vice versa, is allowed. Similarly during the PDSCH frame and within the slot prior to the PDSCH frame, changing from no Tx diversity to either Tx diversity mode (open or closed loop)  and vice-versa on the associated DPCH is not allowed.
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


TSTD
STTD
Mode

P-CCPCH
–
X
–

SCH
X
–
–

S-CCPCH
–
X
–

DPCH
–
X
X

PICH
–
X
–

PDSCH
–
X
X

AICH
–
X
–

CSICH
–
X
–

AP-AICH
-
X
-

CD/CA-ICH
-
X
-

DL-DPCCH for CPCH
-
X
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.
STTD encoding is applied on blocks of 4 consecutive channel bits. A block diagram of a generic STTD encoder for channel bits b0, b1, b2, b3 is shown in the figure 8 below. Channel coding, rate matching and interleaving is done as in the non-diversity mode. The bit bi is real valued {0} for DTX bits and {1, -1} for all other channel bits.
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Figure 8: Generic block diagram of the STTD encoder

5.3.1.1.2
Time Switched Transmit Diversity for SCH (TSTD)

Transmit diversity, in the form of Time Switched Transmit Diversity (TSTD), can be applied to the SCH. TSTD for the SCH is optional in UTRAN, while TSTD support is mandatory in the UE. TSTD for the SCH is described in subclause 5.3.3.4.1.

5.3.1.2
Closed loop transmit diversity

Closed loop transmit diversity is described in [5]. Both closed loop transmit diversity modes shall be supported at the UE and may be supported in the UTRAN.

5.3.3.6
Physical Downlink Shared Channel (PDSCH)

The Physical Downlink Shared Channel (PDSCH) is used to carry the Downlink Shared Channel (DSCH).

A PDSCH corresponds to a channelisation code below or at a PDSCH root channelisation code. A PDSCH is allocated on a radio frame basis to a single UE. Within one radio frame, UTRAN may allocate different PDSCHs under the same PDSCH root channelisation code to different UEs based on code multiplexing. Within the same radio frame, multiple parallel PDSCHs, with the same spreading factor, may be allocated to a single UE. This is a special case of multicode transmission. All the PDSCHs are operated with radio frame synchronisation.

The notion of PDSCH root channelisation code is defined in [4].

PDSCHs allocated to the same UE on different radio frames may have different spreading factors.

The frame and slot structure of the PDSCH are shown on figure 20.
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Figure 20: Frame structure for the PDSCH

For each radio frame, each PDSCH is associated with one downlink DPCH. The PDSCH and associated DPCH do not necessarily have the same spreading factors and are not necessarily frame aligned.

All relevant Layer 1 control information is transmitted on the DPCCH part of the associated DPCH, i.e. the PDSCH does not carry Layer 1 information. To indicate for UE that there is data to decode on the DSCH, the TFCI field of the associated DPCH shall be used.

The TFCI informs the UE of the instantaneous transport format parameters related to the PDSCH as well as the channelisation code of the PDSCH.

The channel bit rates and symbol rates for PDSCH are given in table 20.

For PDSCH the allowed spreading factors may vary from 256 to 4.

Table 20: PDSCH fields

Slot format #i
Channel Bit Rate (kbps)
Channel Symbol Rate (ksps)
SF
Bits/ Frame
Bits/ Slot
Ndata1

0
30 
15
256
300
20
20

1
60 
30
128
600
40
40

2
120 
60
64
1200
80
80

3
240 
120
32
2400
160
160

4
480 
240
16
4800
320
320

5
960
480
8
9600
640
640

6
1920 
960
4
19200
1280
1280

When open loop transmit diversity is employed for the PDSCH, STTD encoding is used on the data bits as described in subclause 5.3.1.1.1.
When closed loop transmit diversity is employed on the associated DPCH, it shall be used also on the PDSCH as described in [5].
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STTD encoded channel bits for antenna 1 and antenna 2.
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