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Situation

Experiments have shown that there can be up to a 0.25 dB difference in power measurement of a typical W-CDMA modulated signal when using broadband VS RRC filtered measurement methods. The current specification for UE maximum output power does not explicitly state how the measurement should be done. The units of dBm imply a broadband thermal measurement since no power spectral density is given. This issue was discussed at RAN WG4 Meeting #7, and an extract from the minute said:

Tdoc R4-99531 from DoCoMo, NEC and Mitsubishi entitled "comment for the measurement of maximum output power" proposes to define the value of measurement bandwidth, that should be assumed for the maximum output power measurement, as 5MHz in section 6.2.1 of TS 25.101. It was agreed that this is already adequately covered in the specifications so the proposal was not accepted. 

The change proposed by R4-99531 was:

6.2.1
UE maximum output power

The following Power Classes define the maximum output power;

Table 2: UE Power Classes

Power Class
Maximum output power
Tolerance

1
+33 dBm
+1/-3  dB

2
+27 dBm
+1/-3  dB

3
+24 dBm
+1/-3  dB

4
+21 dBm
± 2 dB

Note

1. The tolerance of the maximum output power is below the prescribed value even for the multi-code transmission mode 
2.  The maximum output power measured with a bandwidth of 5MHz
This is almost the same as a broadband measurement, however, since no filter characteristics were given, is still an imprecise specification and no standard test equipment is available. The assumption in RAN WG4 #7 that the measurement technique was obvious seems unsafe given the significant differences in measurements depending on the filter used. This could cause particular problems in tests where both RRC filtered and maximum powers are measured such as the inner loop power control tests.

There are four ways this measurement could be defined:

1. RRC filtered in 3.84 MHz bandwidth, as per all other power measurements that do not have other filters specified

2. 5 MHz bandwidth as proposed by R4-990531

3. Broadband thermal as proposed in the appended CR.

4. No definition – leading to potential 0.25 dB differences in results between different interpretions for the core requirement.
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6.2
Transmit power

6.2.1
UE maximum output power

The following Power Classes define the maximum output power as measured in a broadband thermal detector.

Table 6.1: UE Power Classes

Power Class
Maximum output power
Tolerance

1
+33 dBm
+1/-3 dB

2
+27 dBm
+1/-3 dB

3
+24 dBm
+1/-3 dB

4
+21 dBm
± 2 dB

NOTE:
The tolerance of the maximum output power is below the prescribed value even for the multi-code transmission mode.
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