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Discussion

Introduction

When Tx diversity scheme is used, both antenna-1 and antenna-2 shall be tested. The following statements are added by TS25.141 CR 323(Rel6) and CR 321(Rel5). “Unless otherwise stated, the requirements in Section 6 assume transmission without diversity. In case of transmit diversity the requirements apply to each antenna connector separately, with the other one terminated. Unless otherwise stated, the requirements are unchanged.” However the physical configuration for Tx diversity is not clearly defined, even if it is different from single antenna.
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For example, in the case of Open Loop Tx diversity, when TSTD is applied, SCH (P-SCH and S-SCH) exists only in the alternate slot. See Figure. 1 (TS25.211, 5.3.3.5.1) In the case of Closed Loop Tx diversity, Symbol I/Q constellation is different from normal (single antenna) case. See Figure. 2, Figure. 3 (TS25.214 Section 7) In the case of Closed Loop Tx diversity Mode-2, Symbol I/Q Constellation varies depend on Feedback Signalling Message (FSM), slot by slot.
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Figure. 1 Structure of SCH transmitted by TSTD
Figure. 2 Symbol I/Q Constellation for DPCH [Closed Loop Tx Diversity Mode-1]

Figure. 3[image: image7.wmf] 

 

 Symbol I/Q Constellation for DPCH [Closed Loop Tx Diversity Mode-2]

This causes the differences of physical characteristics for signal under test between Antenna-1 and Antenna-2. It also may affect measurement system how to generate reference signal to measure EVM correctly. In order to avoid any ambiguity, this paper proposes to add physical configuration information for Tx diversity.

Proposals
The proposed changes are shown in the next page.

1. Open Loop Tx diversity

TSTD shall be applied always. SCH is transmitted alternately.

2. Closed Loop Tx diversity (See Figure. 4)

Test Model signals are designed for static test environment. So it is assumed that FSM (FBI) is not received.

Mode-1:
Assuming no FBI bit is returned, the phase for Antenna-2 is π/4 shifted. So it has to be defined in Test Model which DPCH channels the Closed Loop Tx diversity scheme is applied for. This paper proposes that the scheme is applied for all DPCH codes when Closed Loop Tx diversity mode-1 is tested. The power levels of all DPCH codes for Antenna-1 and Antenna-2 are equally set to 0.5 (-3dB).

[image: image8.wmf]Mode-2: Assuming no FBI bit is returned, the phase for Antenna-2 is π shifted. This paper proposes that the scheme is applied for all DPCH codes when Closed Loop Tx diversity mode-2 is tested. The power levels of all DPCH codes for Antenna-1 and Antenna-2 are equally set to 0.5 (-3dB).

Figure. 4 Symbol Constellation for DPCH at Antenna-2 without FBI

References:

1. R4-031069/R4-031072:
Correction of transmitter tests in case of TX-diversity, Nov./26/2003
(Extracted from TS25.141 V5.8.0)

6.1.1.7
HS-PDSCH Structure of the Downlink Test Model 5

There are 640 bits per slot in a 16QAM-modulated HS-PDSCH. The aggregate 15 x 640 = 9600 bits per frame are filled with repetitions of a PN9 sequence generated using the primitive trinomial 
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. To ensure non-correlation of the PN9 sequences, each HS-PDSCH shall use its channelization code multiplied by 23 as the seed for the PN sequence at the start of each frame.

The generator shall be seeded so that the sequence begins with the channelization code starting from the LSB.
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Figure 6.2

6.1.1.8
HS-SCCH Structure of the Downlink Test Model 5

There are 40 bits per time slot in a HS-SCCH. The aggregate 15 x 40 = 600 bits per frame are filled with repetitions of a PN9 sequence generated using the primitive trinomial 
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. Channelization code of the HS-SCCH is used as the seed for the PN sequence at the start of each frame. The generator shall be seeded so that the sequence begins with the channelization code starting from the LSB, and followed by 2 consecutive ONEs. 

6.1.1.9
Transmit diversity configuration for Test Models

In case of transimit diversity, the following configuration is applied for Test Models.

6.1.1.9.1
Open loop transmit diversity

When open loop downlink transmit diversity is selected, TSTD (Time Switched Transmit Diversity) is applied for SCH in all Test Models.

6.1.1.9.2
Closed loop mode transmit diversity - mode-1

When closed loop mode transmit diversity mode-1 is selected, it shall be applied for all DPCHs without FBI bits. The phase shift is always kept to π/4 on Antenna-2. The power levels of all DPCH codes for Antenna-1 and Antenna-2 are equally set to 0.5 (-3dB).
6.1.1.9.3
Closed loop mode transmit diversity - mode-2

When closed loop mode transmit diversity mode-2 is selected, it shall be applied for all DPCHs without FBI bits. The phase shift is always kept to π on Antenna-2. The power levels of all DPCH codes for Antenna-1 and Antenna-2 are equally set to 0.5 (-3dB).
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Rated output power, PRAT, of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
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Symbol Constellation for DPCH [Closed Loop Tx Diversity Mode-1]
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Symbol Constellation for DPCH [Closed Loop Tx Diversity Mode-2]
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Symbol Constellation for DPCH at Antenna-2 without FBI
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