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Summary

This is a revision of R4-010613 with the additional clarification of zero measurement error for the range over which the power step accuracy is to be maintained.

During TEM #04 and subsequent discussions at T1/RF #18, a problem has been found with the test case for inner loop power control in the uplink. The issue is the range over which the requirement should be tested. A decision was made in T1/RF and a CR t 34.121 approved in T1R010125, however, it would be helpful if the core requirement also reflected the assumptions in the test specification.

The problem with the test occurs at the top end of the power range. The UE is allowed to have a maximum output power that can vary e.g. for power class 3 by +1dB to –3 dB. When testing for power control step size near the max power threshold of the UE, there is no precise place where it can be said that the UE should or should not be expected to stop changing power. The simplest case is to stop testing when the UE reaches the minimum acceptable maximum power (nominally – 3 dB), however, this leaves potentially 6.4 dB of untested behaviour (taking into account allowances for test tolerances and discounting the last step). It is at the top end of the power control range where there are most likely to be problems.

Two such extreme scenarios were considered:

1. The UE performs correctly up to –3 dB then jumps by 6.4 dB

2. The UE performs correctly up to –3 dB then steps up the next 6.4 dB in 64 0.1 dB steps.

Although extreme, neither of these scenarios is desirable, and so the assumption made by T1/RF is that the UE should meet the requirements for power step size up to the actual (measured) maximum power supported by the UE. So for a UE that only just makes it to the –3 dB threshold, the step size test stops there, but for a UE that is capable of generating up to the +1 dB limit, then it should pass the power step requirement up to that limit.

The test case in 34.121 reflects this assumption, but also making allowances for the final step being less than the allowed minimum, and the necessary allowances for test tolerances.

A CR to 25.101 is appended which will remove any difference in interpretation of power control step behaviour at the UE upper (and lower) power limits.
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6.4
Output power dynamics

Power control is used to limit the interference level.

6.4.1
Open loop power control

Open loop power control is the ability of the UE transmitter to sets its output power to a specific value. The open loop power control tolerance is given in Table 6.3
6.4.1.1
Minimum requirement

The UE open loop power is defined as the average power in a timeslot or ON power duration, whichever is available, and they are measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
Table 6.3: Open loop power control tolerance

Normal conditions
± 9 dB

Extreme conditions
± 12 dB

6.4.2
Inner loop power control in the uplink 

Inner loop power control in the Uplink is the ability of the UE transmitter to adjust its output power in accordance with one or more TPC commands received in the downlink.

6.4.2.1
Power control steps

The power control step is the change in the UE transmitter output power in response to a single TPC command, TPC_cmd, derived at the UE.
6.4.2.1.1
Minimum requirement

The UE transmitter shall have the capability of changing the output power with a step size of 1, 2 and 3 dB according to the value of  TPC or RP-TPC,  in the slot immediately after the TPC_cmd can be derived

(a)
The transmitter output power step due to inner loop power control shall be within the range shown in Table 6.4.

(b)
The transmitter average output power step due to inner loop power control shall be within the range shown in Table 6.5. Here a TPC_cmd group is a set of TPC_cmd values derived from a corresponding sequence of TPC commands of the same duration.

The inner loop power step is defined as the relative power difference between the average power of the original (reference) timeslot and the average power of the target timeslot, not including the transient duration.  The transient duration is from 25(s before the slot boundary to 25(s after the slot boundary. The power is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate
Table 6.4: Transmitter power control range

TPC_ cmd
Transmitter power control range


1 dB step size
2 dB step size
3 dB step size


Lower
Upper
Lower
Upper
Lower
Upper

+ 1
+0.5 dB
+1.5 dB
+1 dB
+3 dB
+1.5 dB
+4.5 dB

0
-0.5 dB
+0.5 dB
-0.5 dB
+0.5 dB
-0.5 dB
+0.5 dB

-1
-0.5 dB
-1.5 dB
-1 dB
-3 dB
-1.5 dB
-4.5 dB

Table 6.5: Transmitter average power control range

TPC_ cmd group
Transmitter power control range after 10 equal TPC_ cmd groups
Transmitter power control range after 7 equal TPC_ cmd groups


1 dB step size
2 dB step size
3 dB step size


Lower
Upper
Lower
Upper
Lower
Upper

+1
+8 dB
+12 dB
+16 dB
+24 dB
+16 dB
+26 dB

0
-1 dB
+1 dB
-1 dB
+1 dB
-1 dB
+1 dB

-1
-8 dB
-12 dB
-16 dB
-24 dB
-16 dB
-26 dB

0,0,0,0,+1
+6 dB
+14 dB
N/A
N/A
N/A
N/A

0,0,0,0,-1
-6 dB
-14 dB
N/A
N/A
N/A
N/A

The UE shall meet the above requirements for inner loop power control over the power range bounded by the Minimum output power as defined in subclause 6.4.3, and the Maximum output power supported by the UE (i.e. the actual power as would be measured assuming no measurement error). This power shall be somewhere in the range specified for the power class of the UE in subclause 6.2.1.
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