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1. 
INTRODUCTION

Nokia has identified a couple of concerns related to UE transmitted power test case defined in TS 34.121 clause 8.7.3C. This test case verifies that the UE transmitted power absolute accuracy is within the normative requirements as defined in TS 25.133 clause 9.1.6. 

Nokia would like T1 to discuss these concerns and proposes that T1 presents these concerns to RAN4 by sending a Liaison Statement to RAN4. 

2. 
Description of concerns

Concern 1: Minimum Requirements

UE transmitted power absolute accuracy is defined as the difference between the UE estimated power and the UE actual output power. 
Table 9.14 in TS 25.133 specifies the accuracy of UE transmitted power measurement as follows: 

----------

Table 9.14: UE transmitted power absolute accuracy 

	Parameter
	Unit
	Accuracy [dB]

	
	
	PUEMAX
24dBm
	PUEMAX
21dBm

	UE transmitted power=PUEMAX
	dBm
	+1/-3
	(2

	UE transmitted power=PUEMAX-1
	dBm
	+1.5/-3.5
	(2.5

	UE transmitted power=PUEMAX-2
	dBm
	+2/-4
	(3

	UE transmitted power=PUEMAX-3
	dBm
	+2.5/-4.5
	(3.5

	PUEMAX-10(UE transmitted power<PUEMAX-3
	dBm
	+3/-5
	(4


NOTE 1:
User equipment maximum output power, PUEMAX, is the maximum output power level without tolerance defined for the power class of the UE in TS 25.101 [3] section 6.2.1.

NOTE 2:
UE transmitted power is the reported value.

----------

It seems that there exists at least 3 different interpretations for Table 9.14. All of them can be justified. It is essential for T1 to know the correct interpretation in order to clarify the test requirements in clause 8.7.3C of TS 34.121 in the way that each test system manufacturer have a same understanding about the test requirements.

Ambiguous requirements have been illustrated by showing the imaginary test result that is based on the following assumptions:

· UE Power Class is 4 (21 dBm terminal)

· Network signals that ”maximum allowed UL Tx power” is 20 dBm
· The UE actual output power is 19 dBm (one power sample i.e for one slot)
· The UE estimated power is 18 dBm so UE reports 18 dBm to network 
Nokia would like to understand which of the following interpretations (A, B, C or D) is correct.

A) UE transmitted power absolute accuracy is specified as a function of UE transmitted power (19 dBm). Hence the accuracy shall be ( 3 dB.

B) UE transmitted power absolute accuracy is specified as a function of signalled maximum allowed UL Tx power that is set by the network (20 dBm). Hence the accuracy shall be ( 2.5 dB.

C) UE transmitted power absolute accuracy is specified as a function of UE reported value (18 dBm). Hence the accuracy shall be ( 3.5 dB.

D) Other, please specify

OPTION A) is likely the original intention of RAN4 since the UE is assumed to have the more accurate capability to measure its transmission power the closer UE is compared to its maximum output power level defined for the power class of the UE. However, if this is the case then there exists one flaw in Table 9.14. Namely the accuracy is specified only for fixed powers, i.e., PUEMAX, PUEMAX –1, PUEMAX-2 and PUEMAX-3. In real life UE transmitted power is not fixed to integer dBm but actual power can be any value between these fixed powers. In other words, there seem to be no absolute accuracy requirements for a UE belonging to a power class 4 (PUEMAX = 21 dBm) when its transmission power is 19.5 dBm as an example. The consequence for this is that T1 is not able to finalise the test case. 

As a summary, if the intention of RAN4 was to define the accuracy for UE transmitted power measurement depending on the UE transmitted power, Nokia would like RAN4 to modify the Table 9.14 in the way that it specifies accuracies for all power values above PUEMAX-10. Hence the Table 9.14 could look like as follows:

Revised Table 9.14: UE transmitted power absolute accuracy 

	Parameter
	Unit
	Accuracy [dB]

	
	
	PUEMAX
24dBm
	PUEMAX
21dBm

	UE transmitted power ( PUEMAX
	dBm
	+1/-3
	(2

	PUEMAX > UE transmitted power ( PUEMAX-1
	dBm
	+1.5/-3.5
	(2.5

	PUEMAX-1 > UE transmitted power ( PUEMAX-2
	dBm
	+2/-4
	(3

	PUEMAX-2 > UE transmitted power ( PUEMAX-3
	dBm
	+2.5/-4.5
	(3.5

	PUEMAX-3 > UE transmitted power ( PUEMAX-10
	dBm
	+3/-5
	(4


NOTE 1:
User equipment maximum output power, PUEMAX, is the maximum output power level without tolerance defined for the power class of the UE in TS 25.101 [3] section 6.2.1.

NOTE 2:
UE transmitted power is the reported value.

OPTION B) is one of the possible interpretations. On the other hand it is true that table 9.14 does not mention anything about the signalled “Maximum allowed UE Tx power” but after reading the normative test case from TS 25.133 Annex A.9.1.3C and especially the Test procedure specified for it one may falsely assume that the option b) has been the original intention of RAN4. Test procedure from TS 25.133 Annex A.9.1.3C.1.1 is copied below for convenience. 

----------

1)
Set the UE power and Maximum allowed UL TX power to the maximum power for that UE power class.

2)
Send continuously during the entire test Up power control commands to the UE.

3)
Measure the output power of the UE. The output power shall be averaged over the transmit one timeslot.

4)
Check that the reported UE transmitted power is within the specified range.

5)
Decrease the Maximum allowed UL TX power with 1 dB and signal the new value to the UE.

6)
Repeat from step 3) until the entire specified range for the UE transmitted power measurement has been tested, i.e. the accuracy requirement for the UE transmitted power measurement is specified 10dB below the maximum power for the UE power class.

----------

If option B were correct then in real network operation it could happen that for a terminal which is transmitting around -20 dBm output power and for which the network has signalled “Maximum allowed UL TX power” to be 21 dBm then the required accuracy for the UE transmitted power measurement would be (2 dBm. We believe that this is not the original intention of RAN4 and therefore we believe that the option B is not the correct interpretation of current requirements. 

OPTION C) For some people option C is the correct interpretation of Table 9.14. Namely one can justify that the Note 2 under the table 9.14 clarifies that the first column in table 9.14 means the reported values. On the other hand if this was the original intention of RAN4 then Table 9.14 should take into account the reporting resolution specified in Table 9.15 of TS 25.133. Hence the Table 9.14 could look like as follows:

Revised Table 9.14: UE transmitted power absolute accuracy 

	Parameter
	Unit
	Accuracy [dB]

	
	
	PUEMAX
24dBm
	PUEMAX
21dBm

	UE reported power ( PUEMAX
	dBm
	+1/-3
	(2

	PUEMAX > UE reported power ( PUEMAX-1
	dBm
	+1.5/-3.5
	(2.5

	PUEMAX-1 > UE reported power ( PUEMAX-2
	dBm
	+2/-4
	(3

	PUEMAX-2 > UE reported power ( PUEMAX-3
	dBm
	+2.5/-4.5
	(3.5

	PUEMAX-3 > UE reported power ( PUEMAX-10
	dBm
	+3/-5
	(4


NOTE 1:
User equipment maximum output power, PUEMAX, is the maximum output power level without tolerance defined for the power class of the UE in TS 25.101 [3] section 6.2.1.

If Option C is the correct interpretation of Table 9.14 then Nokia would like RAN4 to modify the Table 9.14 in the way that makes it clear that the UE transmitted power accuracy is depending on the UE reported power values.

OPTION D) If none of the previous options were correct, Nokia would like RAN4 to clarify the correct interpretation of Table 9.14.

Concern 2: Test procedure specified in TS 25.133 Annex A.9.1.3C.1.1

Usually T1 is let to specify the test procedure so that the minimum requirements will be tested in the way that is good from testing perspective. For this particular test case RAN4 has specified the test procedure by itself. As TS 25.133 is the normative reference for TS 34.121 the T1 is forced to use these test requirements as a basis for its work.

RAN4 has chosen to specify a test procedure in which UE Tx power is set by signalling the “Maximum allowed UE UL power” to a specified value and then by sending continuously Up power control commands to the UE. Nokia would like to note that this method results in very inaccurate UE TX power in practise. Namely TS 25.133 clause 6.5 defines the accuracy of setting the UE UL power in cases like this. The clause 6.5 of TS 25.133 is copied here for convenience.

-------

UTRAN may limit the power the UE is using on the uplink by setting the maximum allowed UL TX power IE defined in TS25.331.

For each measurement period, the UE shall with the use of the UE transmitted power measurement, estimate if it has reached the Maximum allowed UL TX Power or not. With tolerances as defined for the UE transmitted power measurement accuracy (section 9.1.6.1), the UE output power shall not exceed the Maximum allowed UL TX Power, as set by the UTRAN.
For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output power shall not exceed the Maximum allowed UL TX Power with more than the tolerances specified for the Open loop power control in TS 25.101 section 6.4.1.

------
So when setting the “Maximum allowed UE UL power” to be 20 dBm for a power class 4 phone and sending continuously Up power control commands to UE the actual UE UL power can be any value from 17.5 dBm to 22.5 dB (without taking test tolerances into account). The window for the allowed actual UE UL power is hence 5 dB. If the “Maximum allowed UE UL power” were 17 dBm, the window of actual UE UL power would be 8 dB.

Nokia agrees that the method of setting the UE UL power is sensible if the OPTION B is correct in CONCERN 1 stated above. But if the OPTION A) or OPTION C) is correct in CONCERN 1, then this method results in more complicated test requirements since the windows of actual UE UL power and the reported values are overlapping to multiple accuracy categories specified in Table 9.14. For the purpose of achieving the required confidence level for the measurement accuracy the T1 need to collect 1000 UE UL power samples and reports. This means that within 1000 samples the accuracy requirement may vary from sample to sample since the actual UE power (or power reports) can deviate quite much from sample to sample. This is not an impossible task for T1 task to handle but Nokia believes that T1 prefers methods that results in more accurate settings of uplink power (or power reports).

One possible consequence of using a current RAN4 method is that UE output power (or reported power) may be never at 20 dBm or 21 dBm. However Table 9.14 specifies the accuracies for those values (assuming option A or C is correct). This means that T1 may not be able to test UE transmit power accuracy in all possible transmit power (or report) levels. Nokia believes that this is against the original intention of RAN4.

One alternative would be to set UE UL power by using the Power Control Algorithm 2. By using this method UE UL power could be set with the accuracy of (0.5 dB. With this improved accuracy it would be easier to make sure that UE output power (or reported power) is belonging to each accuracy categories as specified in Table 9.14. 

Therefore, in case either option A) or C) is correct in CONCERN 1 then Nokia would like RAN4 to consider of removing the test procedure section from Annex A.9.1.3C.1.1 and let T1 to specify the method used to set the UE transmit power.

Concern 3: No test exists for limiting the maximum uplink power
The purpose of the UE transmitted power test is to verify the accuracy specified for the difference between the UE estimated (~reported) power and the UE transmitted power. However the purpose of this test is not to verify that UE transmitted power is within the specified range compared to a signaled maximum power. TS 25.133 clause 6.5 specifies the accuracy between the signaled maximum power and the UE transmit power, but there is no test for it in TS 25.133 (and hence neither in TS 34.121). 

Therefore, it is possible that the UE transmit power is 0 dBm when the signaled maximum power is 19 dBm and UE is receiving continuously Up power control commands. Now the test 8.7.3.C is checking that the difference between the UE estimated power (~reported power) and the UE transmit power is within the limits specified by RAN4. If it is, the UE passes the 8.7.3C test case but would not fulfill the TS 25.133 clause 6.5 requirements that are not tested. So there is a danger that the network feature of limiting the maximum allowed UE UL power is not usable since UE are not tested against this feature.

Nokia would like RAN4 to be aware of this issue and to discuss the severity of the problem. In case RAN4 decides to introduce a new test for testing the clause 6.5 requirements, T1 should be informed about this so that it can start preparing to introduce the new test case into TS 34.121 as well.

3. SUmmary

In this paper Nokia has presented 3 concerns related UE transmitted power test case. Nokia would like T1 to discuss these concerns and proposes that T1 presents these concerns to RAN4 by sending a Liaison Statement to RAN4.
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