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Situation

During TEM meeting #04 some discrepancies were noted regarding the measurement of OFF power in the power on/off time mask tests. The TEM #04 meeting report stated the following issues:

Transmit ON/OFF time Mask. During analysis of the Power on/off test, it became apparent that although the FDD and TDD core specs are similar, the relevant test specs have taken quite different approaches to the measurement. In the FDD case, the off power measurement is defined "as an averaged power at least in a timeslot duration, excluding any transient periods" (see subclause 6.5.1.1 of TS 25.101 and 5.5.1.2 of TS 34.121 v3.4.0), but in the TDD case, the core spec TS 25.102 makes no mention of the measurement period, but in the conformance test TS 34.122, the off power measurement is assumed to apply for the average power in each chip duration. This difference in interpretation will impact measurement uncertainty, and so no further progress can be made on this until clarification is sought from T1/RF and RAN WG4. In the FDD case the whole basis for the Power on/off measurements seems to be weak based on what is important to system performance, and a measurement based on symbol VS time without exclusions for guard periods would seem a lot more robust than the current core spec. In the TDD case, the chipwise off power measurement already specified in TS 34.122 does correspond to averaging over one symbol period, since a spreading factor of 1 may be applied in TDD.

 Contrasting the FDD and TDD approaches to the transmit off power highlights the problem:

Access type
Power Class
Maximum output power
Tolerance
Off Power
Measurement type
Current accuracy
Measurement dynamic range2

FDD
11
+33 dBm
+1/-3 dB
-56 dBm
Average / slot
1.0 dB
80 dB

FDD
21
+27 dBm
+1/-3 dB
-56 dBm
Average / slot
1.0 dB
74 dB

FDD
3
+24 dBm
+1/-3 dB
-56 dBm
Average / slot
1.0 dB
71 dB

FDD
4
+21 dBm
± 2 dB
-56 dBm
Average / slot
1.0 dB
68 dB

TDD
11
+30 dBm
+1/-3 dB
-65 dBm
Average / chip
1.5 dB
96 dB

TDD
2
+24 dBm
+1/-3 dB
-65 dBm
Average / chip
1.5 dB
90 dB

TDD
3
+21 dBm
± 2 dB
-65 dBm
Average / chip
1.5 dB
88 dB

TDD
41
+10 dBm
± 4 dB
-65 dBm
Average / chip
1.5 dB
79 dB

1 These power classes are assumed not part or R99
2 No allowance is made for the peak to average ratio of the signal, which could add another 3 to 4 dB to the dynamic range requirement
The 1.0 dB accuracy that is currently specified in 34.121 for the Transmit off power measurement was based on measuring a static power using a thermal power meter or measuring receiver, and not the bottom end of a signal with up to 80 dB dynamic range.

The situation for TDD is much tougher given that the measurement dynamic range is increased to 88 dB (Power classes 1 and 2 are not in R99), and the measurement period is reduced from one slot (666 μs) to one chip (270 ns). However, the TDD test case allows for the possibility of delaying the measurement of the off period to the next and subsequent slots, allowing the test equipment to re-range.

Comparing the W-CDMA situation with current GSM specifications and test equipment, it can be seen that the dynamic range is only 59 dB, and the measurement bandwidth < 300 kHz with a measurement period of one GSM chip (3.69 μs). Even with this much lesser target, the accuracy of typical GSM equipment at –59 dB would not meet the targets currently specified for W-CDMA.

In order to have realistic measurement uncertainties, a two-pass measurement needs to be considered for FDD UE.

Questions for RAN WG4

1. Is the current requirement for between 70 dB and 80 dB dynamic range for PRACH pre-amble and uplink compressed mode really necessary for FDD?

2. What is the correct period of measurement for the off power? FDD (25.101 and 34.121) assumes one timeslot; TDD (34.122) assumes one chip. Unlike FDD, there is no comment in the TDD core spec 25.102 regarding the period of off power measurement. Note that in TDD, the spreading factor can be one, so one chip can equal one symbol. Using the same approach for FDD could mean measurement periods as short as 4 chips at the minimum spreading factor. 

3. What is the correct period of measurement for the on power? Are there truly no limits during the transient period? Both FDD and TDD assume an average of one slot, however, this would allow for some very strange looking pulse shapes to pass the test. If this is considered acceptable, then concerns with measuring off power in anything less than a slot seem unimportant.

4. Assuming the FDD case does require measurement over a large dynamic range, under what conditions should this be achieved? The only realistic approach is to make a two pass measurement as in the case of TDD, but this presents control problems since the PRACH preambles are pseudo random events and the only alternative is to measure the compressed mode case which is currently not supported in 34.121. Some kind of test mode transmit pattern would solve the measurement problem but create new problems elsewhere.

Regarding point three, if the transient period remains as an undefined area, the following amended “mask” is proposed for 25.101. The first figure is the original, and the second removes the upper and lower limits since none exist. The existing picture is causing a lot of confusion as to the purpose of the measurement. 

(Note. Bugs in MS Word obscure some of the lines in the original drawing. On my machine, the left-hand vertical dotted line only shows up when editing, and the average on power dotted line disappears when editing.)
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