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Introduction

During the ongoing discussions on power measurement, a number of inconsistencies have been discovered in the way power setting and measurement is specified across the various specifications 25.101/2/4/5 and 25.141/2 and 34.121/2.

Since discussions are still going on, no CRs are presented, but the following is a list of issues that it is hoped will be resolved during this meeting and if necessary, appropriate CRs approved.

This list is not exhaustive but illustrates the issues.

Issue
Spec.
Clause
Issue

1
25.101
7.3.1 Reference sensitivity level
Both UE specs define ref sens level as a power spectral density in units of dBm/3.84 MHz. Both BTS spec define it as dBm. Is this an intentional difference? Without further clarification, the assumption is that the total transmit power for UE ref sens needs to be set 0.246 dB higher than the power spectral density figure quoted.


25.102
7.3.1 Reference sensitivity level



25.104
7.2.1 Reference sensitivity level



25.105
7.2.1 Reference sensitivity level


2
25.104
6.2 Maximum output power
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.

Is there any measurement filtering assumed or implied in this definition “per carrier”?

3
25.104
6.4.4.1 CPICH power
CPICH power shall be within ( 2.1dB  of the value indicated by a signalling message.

How is the signalled CPICH power defined? Is this the same as the measurement method (code domain power)?

4
25.101
6.4.1.1 Open loop output power
Both 25.101 and 34.121 define open loop output power as the average power after a 3.84 MHz RRC filter. 34.121 then specifies Annex B (Global in-channel test) as the measurement algorithm, however this returns chip decision point power which is 0.246 dB higher than average power. If this is correct, then 25.101 needs to be more specific, otherwise 34.121 is incorrect.


34.121
5.4.1.4.2 Open loop output power


5
25.102
3.1 Definitions
The definition of average power makes no mention of the fact that almost all measurements are made at the decision points which is not the average after the defined measurement filter.

6
25.101
6.4.3.1 Minimum output power
Power is defined as in issue 4, but here the measurement method is “Measure the output power of the UE by Tester.”. Given no further information, this has to be the average power after the RRC filter and not the Annex B decision point power.


34.121
5.4.3.4.2 Minimum output power


7
25.102
6.4.2.1 Minimum transmit output power
Power is defined as in issue 4 but the measurement method has the following (informative) note: “Annex B returns the power in the decision points (displayed as reference power and power offset). This is equivalent to thermal power at the air-interface. Insofar 5.4.2 minimum output power is consistent with 5.2 maximum output power.”.

This might be the only reference in the 3GPP UE specifications to decision point power and as such, if this is a correct statement, it needs to be much more prominent than an informative note in the details of the measurement method for one specific test. The last sentence of the note is also unclear as to what is meant.


34.122
5.4.2.4.2 Minimum transmit output power


8
25.101
6.5.1.1 Transmit off power
Power is specified as in issue 4 but this time the test method is “Measure the leakage power within the transmission band from the UE by the Tester.” What is meant by transmission band? Is this the 3.84 MHz RRC filter?


34.121
5.5.1.4.2 Transmit off power


9
25.101
6.5.2.1 Power on/off time mask
Power is specified as in issue 4. The measurement method is “Measure the first RACH preamble output power (ON power) of the UE. The measurements shall not include the transient periods.”. This implies average power in RRC filter. But for TDD, the on power measurement is probably referring to chip decision power “Record the following time periods with at least 2 samples /chip through a matched filter (RRC 0.22, BW equal to the chiprate) : TS s-1 and TS s+1 in frame f or f+1 or f+2” although the reference to Annex B is not explicit. And for the off power, the measurement interval is one chip for which there is no reference in 25.102.


34.121
5.5.2.4.2 Power on/off time mask



25.102
6.5.2.1 Power on/off time mask



34.122
5.4.4.4 Power on/off time mask


10
25.101
6.6.2.2 ACLR
Four different ACLR definitions!

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the average power centered on the assigned channel frequency to the average power centered on an adjacent channel frequency. 

ACLR is the ratio of the transmitted power to the power measured in an adjacent channel. 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the transmitted power to the power measured in an adjacent channels.

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the wanted power to the power in an adjacent channel.
The main concern is that 34.122 specifies the reference power measurement as “Measure the wanted transmitted power of the active timeslot using the method in annex B.” 

25.142 is more specific “The power is determined by calculating the RMS value of the signal samples at the measurement filter output taken at the decision points. (The global in-channel Tx test described in Annex C may be applied.)

So the TDD results for ACLR will be 0.246 dB better than the FDD for the same signals. 


34.121
5.10.1 ACLR



25.102
6.6.2.2 ACLR



34.122
5.5.2.2.1 ACLR



25.142
6.6.2.2.4.2 ACLR


11
25.101
6.6.2.1 Spectrum emission mask
25.101 says,  “The out of channel emission is specified relative to the UE output power measured in a 3.84 MHz bandwidth.”

Does this include RRC filtering? 34.121 is specific but without reference to 25.101:

Measure the wanted output power according to Annex B.



5.9.4.2 Spectrum emission mask







































































































































































































































