TSG-RAN Working Group 4 (Radio) meeting #21
R4-020366
Sophia Antipolis, France 28th January - 1st February 2002

Agenda Item:
5.8
Source: 
Rohde & Schwarz
Title: 
Time Alignment between TX Diversity connectors
Document for:
Information

History

In RAN4 # 20 we learned, that time alignment for TX diversity cannot be measured by applying the PCDE-test.

(R4-011414, R4-011383). Special tests are needed.

The conclusion was:

1. PCDE is applied for a signal from one antenna connector (R4-011384, R4-011554, R4-011555)

2. Requirements for Time Alignment shall be developed 

3. A measurement method to measure Time Alignment shall be developed.

Before providing a measurement method, Rohde & Schwarz would like to discuss TX tests for Transmit Diversity from a general level.

Discussion

Basic parameters that characterise a transmitter/modulator of a BS are:

1) Carrier frequency

2) Power, code power

3) Modulation as EVM and PCDE

This is covered by the global in Channel TX test in Annex E

Basic parameters that ensure the performance of Transmit Diversity are

1) Time alignment


(all diversity modes)

2) Phase alignment (total and code)
(all diversity modes)

3) Phase step size 


(closed loop mode 1 and mode 2)

4) Power alignment (total and code)
(all diversity modes)

5) Power step size (0.2 /0.8)

(closed loop mode 2)

Up to now, only time alignment was identified as a transmit diversity parameter, independent from the TD mode, and from the systematic aspect it was wrongly associated with parameters that characterise the transmitter/modulator.

The following table discusses the total scope of TD TX tests and sketches measurement methods.


Test Parameter under discussion
Diversity mode of interest
Necessity to measure
Measurement method 2)
Signals suited for the test
Estimated measurement error

Time alignment between antenna connectors
All diversity modes
Yes, or alternatively phase alignment 1)
Add up both antenna signals. The Global In-Channel TX-Test is extended: Timing  or phase per antenna
STTD and/or orthogonal coded signals (Pilot)

(not suited: loop mode 1 and 2 signals)
Sub chip 3)

Phase alignment, total, 

between antenna connectors
All diversity modes
Yes, or alternatively time alignment

1)


1 degree

Phase alignment

per code between antenna connectors
Closed loop mode 1 and 2
No, as this parameter is loop controlled




Phase step size at the diversity antenna
Closed loop mode 1 and 2
Yes
The global in channel TX test is extended: (individual phase per code) Check step size against the pilot phase
Closed loop mode 1 and 2

signals
1 degree

Power alignment

per code
All diversity modes
Yes
Existing global in channel TX test applied on each antenna connector: Code domain power meter
Any of the TD signals
0.5 dB, as code domain power

Power Step size
Closed loop mode 2
Yes




Comment
The necessity for a signal parameter to be tested differs from the suited signal for the test. 

The test concept assumes that the BS supports all diversity modes or none. 

In addition it is assumed, that a parameter measured in one TD mode keeps valid in the other TD modes

Note 1) As time misalignment is a frequency dependent phase misalignment (or vice versa), it is not necessary to measure both, phase and timing misalignment. 
Note 2) As a result of the discussion, the global in channel TX test, depending on the test

can be reused or needs extension.

Reuse: 
for all power tests

For the diversity antenna: 
instead of one phase for the total signal, we need an individual phase per code.

For total phase or  time alignment between antenna connectors: a second parameter set for the second antenna signal must be established. 

Note 3) In principal there is the necessity to measure timing alignment for FDD and TDD.

STTD in FDD is similar to Space Code TD in TDD  concerning measurement method and accuricy requirement.

Note 4) Deployment accuracy has impact on the TD performance but cannot be tested  within this scope










