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History:

Started by the discussion about the measurement method of Maximum Output Power, all power measurements ran into discussion.  The most recent Tdocs were rather independent contributions to this discussion.

R4-011238: approved

R4-011219: rejected

R4-011233: noted

R4-011234: noted

R4-011235: noted

R4-011321: noted

Starting from a synopsis, Rohde & Schwarz believes that we can find consistent power measurement methods for all affected RAN4 and T1RF specs. It turns out that the existing specifications need very little  essential changes. Just the descriptions of the different measurement methods are sometimes incomplete.

Proposal for consistent power measurements:

Power measurement results depend on the measurement circumstances:

1) Filter:


 broadband, RRC 0.22, Gaussian (Spectrum Analyser)

2) Evaluation method: 
Thermal,  Decision Point

3) Measurement duration

In this consideration R&S regards power measurements for transmitter tests and disregards power settings for receiver tests and their verification. It is the goal to find consistent power measurements for all 4 DUTs:


FDD
TDD

UE
34.121
34.122

BS
25.141
25.142

Rohde & Schwarz proposes to submit all power measurements to three top level principals:


Max power:

(Special case because of regional regulatory requirements)
Useful, wanted signals:
Interferers, unwanted signals:

Filter:
Broadband 1)
RRC 0.22 2)
RRC 0.22, if the test reflects a disturbance to a UTRAN receiver




Gaussian, if the test reflects a disturbance to any unspecific receiver

Evaluation:
Thermal 3)
Decision Point Power 4)
thermal

Duration:
1TS
1TS
defined test by test

Note 1: A broadband  filter for a measurement in the presence of  a carrier, not under test,  cannot be infinite. Broadband is fulfilled by at least 5MHz bandwidth.

Note 2) Root Raised Cosine filter with a rolloff factor 0.22 and a bandwidth equal to the chiprate.

Note 3) Thermal evaluation by a sample power meter means: fulfil the sampling theorem and average the samples, taken, over the measurement period. The samples are taken asynchronously with respect to the chiprate.

Note 4) The decision points are the inter-symbol-interference-free instants occurring at the chip rate. These samples are averaged over the measurement period. This violates the sampling theorem, but reflects the perception of a UTRAN receiver.

The following remarks give some background  information for the proposed solution:

Quantitative relationships:

1) Thermal power at the air interface = Decision point power using an RRC 0.22 filter

2) Thermal power measured through an RRC 0.22 filter is 0.246 dB below the decision point power

Restrictions:

3) A classical thermal power meter is not appropriate for TDD tests, as it measures a combination of power and duty cycle. A sample power meter however can avoid the duty-cycle-effect and nevertheless can evaluate thermally

4) Decision point power can only be measured through a RRC 0.22 filter. Code domain power is derived from the decision points.

5) Using a gaussian filter  (spectrum analyser) no decision points are available.

6) Expressing power rations, the measurement method for the two contributions of the ratio cannot generally be consistent. Sometimes a meaningful correction factor can be found, sometimes not.

Decision Point power/thermal power both filtered by RRC 0.22:                 ( correction factor 0.246 dB

Decision Point power/thermal power the latter filtered by a gaussian filter: ( no meaningful correction.

7) Timing: Decision point power measurement can be timed self-contained and exact (sub-chip-precision). All other methods need external help for timing or cannot be timed.

Proposal for consistent power measurements

Test
Applicability (TS...)
Test method, proposed
Comment
Recommendation

Maximum power


25.141,  25.142,  34.121, 34.122
Wanted physical power is tested:

Filter:Broadband, Evaluation:Thermal

Duration: 1TS
Broadband and thermal because of regional regulatory requirements

Alternative: 

Filter: RRC 0.22

Eval: decision Point

Note 1
It is proposed to allow two alternative measurement methods.

1)they give the same results (remark 1)

2) Maximum power stipulates consistency with Minimum power, measured with the alternative method

CPICH power 
25.141
Code Domain Power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Primary CCPCH Power
25.142
Code Domain Power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Power control step
25.1421, 25.142
Code Domain Power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Timing of the power step is undefined and  causes ambiguities in this specific test and in addition to all other In-Channel TX test parameters.

LS to RAN 1

Note 2


Open loop power control
34.121,  34.122
Wanted physical power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Inner loop power control
34.121,  34.122
Wanted physical power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Power control dynamic range
25.141, 25.142
Code Domain Power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Minimum output power
25.142, 34.121,  34.122
Wanted physical power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1
Minimum power stipulates consistency with Maximum power, which is allowed to be measured with the same method.

Test
Applicability (TS...)
Test method, proposed
Comment
Recommendation

Total power dynamic range
25.141
Wanted physical power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Transmit off power
25.142,   34.121, 34.122
Unwanted power is tested.

Filter: RRC0.22

Eval: Thermal

Duration:

1chip (TDD),

1TS  (FDD)



Transmit on off time mask
25.142,  34.121, 34.122
Unwanted power is tested:

Filter: RRC0.22

Eval: thermal

Duration: 

1chip (TDD),

1TS  (FDD)


The corresponding wanted power is not explicitly measured.

However the wanted signal is sampled as an aid for timing the unwanted power measurement

In 34.121 wanted power is measured as a side-goal of the test.


Change of TFC

and

Power setting in compressed mode
34.121
Code Domain Power is tested.

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS
Note 1


Occupied Bandwidth
25.141,  25.142,  34.121, 34.122
Filter: gaussian

Eval: thermal

Duration: sufficient long to bridge gaps



Spectrum emission mask
25.141,  25.142,  34.121, 34.122
An unwanted power or a power ratio is tested:

Wanted Power:

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS

Unwanted power:

Filter: gaussian

Eval: Thermal

Duration: sufficient long to bridge gaps
For the power ratio a meaningful correction factor can not  be given: (remark 6)

Methods  of the ratio’s components are  too different.


Test
Applicability (TS...)
Test method, proposed
Comment
Recommendation

ACLR
25.141,  25.142,  34.121, 34.122
An unwanted power or a power ratio is tested: 

Wanted Power:

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS

Unwanted power:

Filter: RRC0.22

Eval: Thermal

Duration: 1TS
For the power ratio a meaningful correction factor can be given to compensate for the different evaluation methods: 0.246 dB
It is proposed not to apply a correction factor in the power ratio.

1) the correction factor is small and in favour to the DUT

2) other tests must tolerate a discrepan-cy in the two compo-nents of the ratio, as no correction factor can be given.

3) If only the unwanted power applies, the correction factor cannot be used in order to avoid inconsistencies with other measurements.

4) simplicity

Spurious emissions
25.141,  25.142,  34.121, 34.122
Unwanted power is measured

Filter: gaussian

Eval: Thermal

Duration: sufficient long to bridge gaps



Transmit Intermodulation
25.141,  25.142,  34.121, 34.122
A power ratio is tested: 

Wanted Power:

Filter: RRC0.22

Eval: Decision Point

Duration: 1TS

Unwanted power:

Filter: RRC0.22

Eval: Thermal

Duration: approx. 1TS


A meaningful correction factor can be given to compensate for the different evaluation methods: 0.246 dB
It is proposed not to apply a correction factor in the power ratio.

Reasons 1, 2 and 4 from ACLR

Notes

Note 1) The In-Channel-TX parameters (Power, Frequency, Modulation, Timing)  are not necessarily independent. The Global In-Channel TX-Test  (25.141 in Annex E, 25.142 in Annex C , 34.121 and 34.122 in Annex B) avoids such interdependencies by definition. It employs the RRC 0.22 Filter and the decision points. So any power measurement using an RRC 0.22 filter and evaluating the decision points should use the Global In- Channel TX Test.

Note 2) The undefined timing of a power step is a serious problem, however consistent power measurement methods according to the above table can be decided independent from this problem.

Summary: 

Probably the column “Test Method, Proposed” reflects the common understanding of power measurement methods. However not everywhere in the specifications this is explicitly expressed. 

The column “Recommendation” contains one  new proposal:

Allow two alternative measurement methods for maximum power. 

The recommendation , not to use a correction factor for ACLR and TX-Intermodulation, is the current state. It just adds reasons for this.

Offer:

If this proposal is accepted by RAN4, Rohde & Schwarz will create CRs  for

25.101,    25.102,    25.104,    25.105    and the corresponding measurement specs

25.141,    25.142,    34.121,    34.122

