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1.
Introduction
Uplink power window size has been an interesting topic and has been discussed through email and in RAN5 #84 in Slovenia. Based on the discussion and agreement, various subclauses in TS 38.521-1 have been modified and has become part of the 16.1.0 release. [1, 2, 3].
Based on the test procedure currently described in the specification, it is possible it could lead to unnescesary false failure when performing UE conformance testing. 
2. 
Discussion

2.1 Uplink power window

In Reference [1] and [3], Anritsu proposed how the Uplink power window is defined based on proposal outline in these papers.  The purpose is to set the UE uplink power to be within a defined window to ensure the test is carried out in the intended conditions. It proposed a method for calculating the uplink power window used in several Tx test cases and Rx Test cases.  The drawing in this paper is referenced below.
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2.2 Uplink power control window size
Based on above proposal, the uplink power control window is calculated (based on the text in red in the figure).  As a result, the following text ws incoroperated in the spec:
In quite a few test cases (IBE, carrier leakage, EVM etc.), the UL power control window size is defined as below (example from 6.4.2.3.4.2 – In band emission)
 1.2    Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level 10 dBm, where:
-    MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-    Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) = 1.7dB, where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size.
In current TS 38.521-1 specification, there is always MU/TT in the context of test description when a measured value is checked against test requirement. The description above is not very clear and different TE vendor can interprete differently without clearly add measurement uncertainly (MU).  There is also a power control relative measurement uncertainty which is not taken into consideration. This results a potentially tighter power window size and lead to false failure for good UE that passes configured power and relative power control testing.   
2.3 Uplink power control window size – re visit

Based on offline discussion.   The power control feedback loop in the test equipment could be: If measured value < +0.8dB send power up, if measured value > +2.5dB send power down, otherwise keep constant. The test equipment can't know whether it's reading high or reading low, so it would always use those same numbers of +0.8dB and +2.5dB.  The missing part is that when power control loop is running, and try to get the power winthin the expected power window, is alo introduced relative power control measurement uncertainty, MUr
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1). Considering the same case where 1 dB power up command is sent to the UE, for a perfect test system without any measurement uncertainty, the actual and measure power window should be the same as P = (1 dB + 0.7 dB) where 0.7 is the system tolerance. The UE is transmitting at actual value P
2).
With normal MUr introduced by test system, the REAL measured value would be different and should count MU absolute power uncertainty and MUr, the relative power uncertainty which equivalent of possible measurement value between 0 to P +MU+MUr as described in the drawaing. 

3).
As the measurement is always performed at higher than target power level. All values shall be above the 0 dBm level (target power level), so the expected power window should be shifted to MU dB up to guarantee UE is always transmitting at power above the target level, namely in the window of from +MU, to MU + (P + MUr)
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Based on above discussion, the following modification of test procedure is proposed:
Proposal

1.2    Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the +MU to +(MU + Uplink power control window size + MUr) dB of the target power level 10 dBm, where:
· MU is the test system absolute uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.

· MUr relative power uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.

· Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) = 1.7dB, where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size.

3. 
Conclusion

Based on the discussion, the following modification of test procedure is proposed

Proposal:  

1.2    Send uplink power control commands to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the +MU to +(MU + Uplink power control window size + MUr) dB of the target power level 10 dBm, where:
· MU is the test system absolute uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.

· MUr relative power uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.

· Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) = 1.7dB, where, the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for 1dB power step size.
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