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Introduction

RAN 1 responded to RAN 4's LS on power control timing alignment in R4-011242.
RAN 1 does not see any  necessity to generate mandatory requirements for the timing of power control steps and asks if RAN 4 sees those requirements. 

RAN 4 shared this opinion in the meeting # 20.

Rohde & Schwarz can join this opinion only from the operational point of view.

From the measurement point of view the situation is still unclear.

Discussion

The discussion came up with  25.141  subclause  6.4.2 Power control steps.

In this test a code power step of the BS  is tested as response to the corresponding power control command in the uplink.

1) R&S’s original understanding of the test is:

 The stepsize is tested in the immediate vicinity of the transition and it is verified that the step under test  is the response of one corresponding TPC command

(The informative annex B1 in 25.214  stipulates this understanding and the use of power control mode 0)

2) An alternative understanding of the test is:

The stepsize is tested without a tight linkage to a specific TPC command

Each of the understandings need other requirements for testing. 

In R4-011410 the requirements for testing were discussed  assuming the original understanding (1) 

It is repeated briefly:

The test under discussion is  TS 25.141, subclause 6.4 Output power dynamic, 6.4.2. Power control steps. Here a Code Domain Power step shall be measured. The test method is described in annex E: Global In-Channel TX Test. Code Domain Power is an In-Channel measurement parameter among others. These In-Channel measurement parameters are not necessarily independent. The Global In Channels TX  Test in TS 25.141 Annex E provides a mechanism such that interdependencies are excluded, mainly by calculating all In-Channel measurement parameters simultaneously in one  standardised process.

Step-size and step-tolerances in this test are defined such that it is impossible for the tester to discriminate between a wanted step and a power fluctuation. If the instant of the power control step, modelled in the tester, differs from the intended instant, the resulting error maps into any In-Channel TX test parameter, most obviously  into the modulation error (EVM, PCDE). 

Consequently it is necessary to inform the tester about the nominal instant of the power transition.

( As mandatory timing requirements are not available, a test according to this understanding is not possible)

The alternative understanding (2) is new and needs other requirements for correct testing. 

The idea is to measure the step by measuring the two components of the step separately, with sufficient time distance to the power transition. The exact knowledge of the instant of the power step is not necessary any more. This can be done, using power control mode 1. 

Proposal

Rohde & Schwarz proposes to lay down the alternative understanding (2):

The stepsize is tested regardless of  one specific TPC command

This is done in the following CR
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6.4.2
Power control steps

The power control step is the required step change in the DL transmitter output power of a code channel in response to the corresponding power control command. The combined output power change is the required total change in the DL transmitter output power of a code channel in response to multiple consecutive power control commands corresponding to that code channel.
6.4.2.1
Definition and applicability

Inner loop power control in the downlink is the ability of the BS transmitter to adjust the transmitter output power of a code channel in accordance with the corresponding TPC symbols received in the uplink.

The power control step is the required step change in the DL transmitter output power of a code channel in response to the corresponding power control command. The combined output power change is the required total change in the DL transmitter output power of a code channel in response to multiple consecutive power control commands corresponding to that code channel.
6.4.2.2
Minimum Requirement

The BS transmitter shall have the capability of setting the inner loop output power with a step sizes of 1 dB mandatory and 0,5 dB optional.

a)
The tolerance of the power control step due to inner loop power control shall be within the range shown in table 6.9.

b)
The tolerance of the combined output power change due to inner loop power control shall be within the range shown in table 6.10.

Table 6.9: Transmitter power control step tolerance

	Power control commands in the down link
	Transmitter power control step tolerance

	
	1 dB step size
	0,5 dB step size

	
	Lower
	Upper
	Lower
	Upper

	Up(TPC command "1")
	+0,5 dB
	+1,5 dB
	+0,25 dB
	+0,75 dB

	Down(TPC command "0")
	-0,5 dB
	-1,5 dB
	-0,25 dB
	-0,75 dB


Table 6.10: Transmitter combined output power tolerance

	Power control commands in the down link
	Transmitter combined output power change tolerance after 10 consecutive equal commands (up or down)

	
	1 dB step size
	0.5dB step size

	
	Lower
	Upper
	Lower
	Upper

	Up(TPC command "1")
	+8 dB
	+12 dB
	+4 dB
	+6 dB

	Down(TPC command "0")
	-8 dB
	-12 dB
	-4 dB
	-6 dB


The normative reference for this requirement is TS 25.104 [1] subclause 6.4.1.1.1

6.4.2.3
Test purpose
To verify those requirements for the power control step size and response are met as specified in subclause 6.4.2.2.

6.4.2.4
Method of test
6.4.2.4.1
Initial conditions
Test environment: 


normal; see subclause 4.4.1.

RF channels to be tested: 
B, M and T; see subclause 4.8

1)
Connect the suitable measurement equipment to the BS antenna connector as shown in annex B.

2)
Start BS transmission with channel configuration as specified in table 6.3 Test model 2.

3)
Establish downlink power control with parameters as specified in table 6.11.
4) Set Downlink Power Control Mode 1: DPC_MODE=1
Table 6.11
	Parameter
	Level/status
	Unit

	UL signal level
	Ref.sens + 10 dB
	dBm/3,84 MHz

	Data sequence
	PN9
	


6.4.2.4.2
Procedure

1)
Set and send alternating groups of  3 uniform TPC bits from the UE simulator or UL signal generator. 

2)
Measure mean power level of the code under the test each time, a power control group, comprising 3 TPCs,  is transmitted. The measurement period is 1 TS. The TS under test is the middle one of the power control group. The step is the difference between adjacent TSs under test. All steps within power control dynamic range declared by manufacturer shall be measured. Use the code power measurement method defined in annex E.

3)
Measure the 10 highest and the 10 lowest power step levels within the power control dynamic range declared by manufacturer by sending 10 consecutive equal commands as described table 6.10.

4)
Check that average step size tolerance requirement shall be met.

6.4.2.5
Test requirement

a)
BS shall fulfil step size requirement  shown in Table 6.12 for all power control steps declared by manufacture as specified in subclause 6.4.2.2.

b) For all measured Up/Down cycles, the difference of transmission power between before and after 10 equal commands (Up and Down), derived in step (3), shall not exceed the prescribed range in table 6.10d.

Table 6.12: Transmitter power control step tolerance 

	Power control commands in the down link
	Transmitter power control step tolerance

	
	1 dB step size
	0,5 dB step size

	
	Lower
	Upper
	Lower
	Upper

	Up(TPC command "1")
	+0,4 dB
	+1,6 dB
	+0,15 dB
	+0,85 dB

	Down(TPC command "0")
	-0,4 dB
	-1,6 dB
	-0,15 dB
	-0,85 dB


Table 6.13: Transmitter combined output power tolerance

	Power control commands in the down link
	Transmitter combined output power change tolerance after 10 consecutive equal commands (up or down)

	
	1 dB step size
	0.5dB step size

	
	Lower
	Upper
	Lower
	Upper

	Up(TPC command "1")
	+7.9 dB
	+12.1 dB
	+3.9 dB
	+6.1 dB

	Down(TPC command "0")
	-7.9 dB
	-12.1 dB
	-3.9 dB
	-6.1 dB


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
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