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Introduction
It can be seen that ambiguity and inconsistency of power definition (filtering, averaging and other conditions) for wanted signal measurement in the current TS25.101 V3.1.0 chapter 6[1]. This paper proposes text changes to avoid ambiguity and inconsistency, but it does not intend to change the concept of measurement requirement.

Proposal 1: Filter conditions

The followings test items are categorized into “wanted signal” power measurement, The power definition with measurement filter should be consistent.

Measurement Requirements
Current definition (V3.1.0)

Filter(BW)
Proposals

Filter (BW)

6.4 Output power dynamics

6.4.1 Open loop power control
None
RRC filter (alpha=0.22, BW=3.84MHz)

6.4.2 Inner loop power control in the uplink
None
RRC filter (alpha=0.22, BW=3.84MHz)

6.4.3 Minimum transmit output power
RRC filter (alpha=0.22, BW=3.84MHz)
<No change>

6.5 Transmit ON/OFF power

6.5.1 Transmit OFF power
RRC filter (alpha=0.22, BW=3.84MHz)
<No change>

6.5.2 Transmit ON/OFF Time mask
None
RRC filter (alpha=0.22, BW=3.84MHz)

6.5.3 Change of TFC
None
RRC filter (alpha=0.22, BW=3.84MHz)

6.5.4 Power setting in uplink compress mode
None
RRC filter (alpha=0.22, BW=3.84MHz)

The above listed measurement requirements are intended to test wanted (in-channel) signal power. There is no reason to differentiate the measurement filter conditions for them. The power of in-channel signal at each chip rate can be represented by the measured power at the decision point of each chip. In order to calculate this power, matched filter (Alpha=0.22 BW=3.84MHz RRC filter) has to be applied before demodulation. So it is proposed that the above mentioned filter conditions should be added.

Proposal 2: Averaging conditions (ON power and OFF power)

In the current specification, it is not clearly defined whether the specification (limit values) can be applied to the average of each measured power or only each measured power. In this case, it is assumed that the measured power at the decision point of each chip is applied. The figures imply the average power, but there is no clear definition in the text.

In the OFF power area, there is no decision point. So asynchronous averaging (asynchronous with chip clock) should be applied. But the concept is not different.

Measurement Requirements
Current definition (V3.1.0)

Averaging
Proposals

Averaging

6.4 Output power dynamics

6.4.1 Open loop power control
None
1 timeslot or ON power duration, whichever is available

6.4.2 Inner loop power control in the uplink
None
1 timeslot averaging

6.4.3 Minimum transmit output power
None
1 timeslot averaging

6.5 Transmit ON/OFF power

6.5.1 Transmit OFF power
None
At least 1 timeslot (667usec) averaging

6.5.2 Transmit ON/OFF Time mask
(Figure implies averaging for ON power.)
ON power: same as 6.4.1

OFF power: same as 6.5.1

6.5.3 Change of TFC
(Figure implies averaging in a timeslot.)
1 timeslot without transient area

6.5.4 Power setting in uplink compress mode
(Figure implies averaging in a timeslot or ON duration.)
1 timeslot or ON duration, which is available

Proposal 3: Power measurement in transient duration

The measured power (measured power at decision point is assumed) in the transient duration cannot be averaged in time domain, because it may lose the transient information in time domain. The current specifications (limit values) are defined assuming that averaged power is tested. So if the measured power without averaging is tested, it requires additional tolerance for transient duration. But this kind of redefinition should be avoided.

It is proposed that the transient duration should be removed from power measurement definition.

“6.5.3 Change of TFC” defines transient template, but “6.4.2 Inner loop power control in the uplink” does not. They are different concepts of power control, but from power measurement viewpoint, they can be same. It is proposed that “6.4.2.1.1 minimum requirement” should define transient template like as “6.5.3.1 Minimum requirement”. 

Proposed 4: ON power definition in Transmit ON/OFF Time mask

For the question from T1/RF SWG, R4-99683[2] (Attached in appendix) can answer how to interpret the transmit OF/OFF time mask specification. To avoid unnecessary misinterpretation, “Clarification” should be described clearly in the text. This proposes the text changes based on R4-99683.

References

[1] TS 25.101 V3.1.0 (1999-12): UE Radio transmission and Reception (FDD)
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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. 
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.
The UE open loop power control tolerance is given in Table 4.
Table 4: Open loop power control

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 sizeof 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 5.

(b) The transmitter average output power step due to inner loop power control shall be within the range shown in Table 6

The inner loop power is defined as the relative power differnces between averaged power of original (reference) timeslot and averaged power of the target timeslot without transient duration. (Figure. 1a and 1b) 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 5: 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: Transmitter average power control range

TPC_ cmd
Transmitter power control range after 10 equal TPC_ cmd


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
+24 dB
+36 dB

0
-2 dB
+2 dB
-2 dB
+2 dB
-2 dB
+2 dB

-1
-8 dB
-12 dB
-16 dB
-24 dB
-24 dB
-36 dB
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Figure 1a: Inner loop power control (step)
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Figure 1b: Inner loop power control (average power)
6.4.3
Minimum transmit output power

The minimum controlled output power of the UE is when the power control setting is set to a minimum value. This is when both the inner loop and open loop power control indicate a minimum transmit output power is required.

6.4.3.1
Minimum requirement

The minimum trasmit power is defined as an averaged power in a time slot 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.  The minimum transmit power shall be better than –44 dBm.
6.5
Transmit ON/OFF power

6.5.1
Transmit OFF power

The transmit OFF power state is when the UE does not transmit except during UL DTX mode. This parameter is defined as the maximum output transmit power within the channel bandwidth when the transmitter is OFF. 

6.5.1.1
Minimum requirement

The transmit OFF power is defined as an averaged power at least in a timeslot duration 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. The requirement for the transmit OFF power shall be better than –50 dBm. 
6.5.2
Transmit ON/OFF Time mask

The time mask for transmit ON/OFF defines the ramping time allowed for the UE between transmit OFF power and transmit ON power. Possible ON/OFF scenarios are RACH or UL slotted mode

6.5.2.1
Minimum requirement

The transmit power levels versus time should meet the mask specified in figure 1a, and the signal 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.
On power is defined as either case as follows. The specification depends on each possible case.

· First preamble of RACH: Open loop accuracy (6.4.1)

· During preamble ramping of the RACH and compressed mode: Accuracy depending on size of the power step.(6.5.3)
· Power step to Maximum Power: Maximum power accuracy (6.2.1)
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Figure 1a: Transmit ON/OFF template

6.5.3
Change of TFC

A change of TFC (Transport Format Combination) in uplink means that the power in the uplink varies according to the change in data rate. DTX, where the DPCH is turned off, is a special case of variable data, which is used to minimise the interference between UE(s) by reducing the UE transmit power when voice, user or control information is not present. 

6.5.3.1
Minimum requirement

A change of output power is required when the TFC, and thereby the data rate, is changed. The ratio of the amplitude between the DPDCH codes and the DPCCH code will vary. The power step due to a change in TFC shall be calculated in the UE so that the power transmitted on the DPCCH shall follow the inner loop power control. The power step shall then be rounded to the closest integer dB value. The accuracy of the power step, given the step size is specified in Table 6b. The power change by TFC is defined as the relative power differences between the averaged power of original (reference) timeslot and the averaged power of target timeslot without transient duration. 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 6b: Transmitter power step tolerance 

Power control step size (Up or down)

P [dB]
Transmitter power step tolerance

[dB]

1
+/- 0.5 dB

2
+/- 1.0 dB

3
+/- 1.5 dB

4 (P (
+/- 2 dB

11 (P (
+/- 3 dB

16 (P (20
+/- 4 dB

21 (P
+/- 6 dB

The transmit power levels versus time should meet the mask specified in figure 1a. When power increases the power step shall be performed before the frame boundary, when power decreases the power step shall be performed after the frame boundary. 
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Figure 1b Transmit template during TFC change
 6.5.4
Power setting in uplink compressed mode

Compressed mode in uplink means that the power in uplink is changed. 

6.5.4.1
Minimum requirement

A change of output power is required during uplink compressed frames since the transmission of data is performed in a shorter interval. The ratio of the amplitude between the DPDCH codes and the DPCCH code will also vary. The power step due to compressed mode shall be calculated in the UE so that the energy transmitted on the pilot bits during each transmitted slot shall follow the inner loop power control. Thereby the power step during the transmitted part of a compressed frame shall be such that the power on the DPCCH follows the inner loop power control with an additional power offset during a compressed frame of Npilot,N / Npilot,C  where Npilot,C  is the number of pilot bits per slot when in compressed mode, and Npilot,N  is the number of pilot bits per slot in normal mode. 

The power step shall then be rounded to the closest integer dB value. The accuracy of the power step, given the step size is specified in Table 6b in paragraph 6.5.3.1. The power step is defined as the relative power differences between the average power of original (reference) timeslot and  the averaged power of target timeslot. During the compress mode, the average should be done in only either power ON duration. The relative 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.
The transmit power levels versus time shall meet the mask specified in figure 2. When power increases the power step shall be performed before the actual slot boundary, when power decreases the power step shall be performed after the actual slot boundary.
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Figure 2
 Transmit template during Compressed mode.
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1. Introduction

Some questions have been raised how to interpret the Transmit On/Off Time mask specification in 25.101, especially by T1-RF for the purpose of testing.

2. Clarification

There are a number of different cases when the Transmit On/Off Time mask applies, and in each of these cases the power levels and tolerance for these levels are defined by appropriate parts in the specifications of TS 25.101 v3.0.0.

· First preamble of RACH: Open loop accuracy (6.4.1)

· During preamble ramping of the RACH and compressed mode: Accuracy depending on size of the power step [1]

· Power step to Maximum Power: Maximum power accuracy (6.2.1)

Redefinition or multiple specification of the same requirements should be avoided, so current specification of Transmit On/Off Time Mask is sufficient to our understanding.

For the purpose of testing, it is proposed to take one case, the power step to Maximum Power. This should represent the worst-case.

References

[1]
R4-99682, Power setting of PDCH while varying the data rate, Ericsson.
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