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1 Introduction
In the last meeting the MU values for the IAB-MT were discussed and the options captured in the WF [1].
In this paper we discuss our view on the options for MU values.
2 Discussion
The core requirement for IAB-MT total power dynamic range is:
The IAB-MT total power dynamic range is the difference between the maximum and the minimum controlled transmit power in the channel bandwidth for a specified reference condition. The maximum and minimum output powers are defined as the mean power in at least one sub-frame 1ms.
NOTE:	The specified reference condition(s) are specified in the conformance specification Changes in the controlled transmit power in the channel bandwidth due to changes in the specified reference condition are not included as part of the dynamic range.
It has been agreed that in the test the PSD power will also be tested, so the test includes a full RB allocation and a single RB allocation
In WF R4-210xxx it was agreed that:
Agreement: Test point on power control requirement for IAB-MT is agreed as:
· Test points 1: Maximum output power with full RB allocation and maximum output power 
· Test points 2: single RB allocation with 5/10 dB lower PSD as used in test point 1)
· Test point 1- test point 2 =  X+Y （+/- uncertainty FFS ）

It is clear that 2 test models are used with full RB allocation (NR-IAB-MT-FR1-TM3.1) one with minimum power control and single RB allocation (NR-IAB-MT-FR1-TM2).
When considering the MU of the measurement as it is a relative power measurement many of the uncertainties will cancel out effectively leaving the capability of the power measurement equipment 

For the test points we need full power with fill RB allocation, TM3.1 is used for the IAB-DU testing and this is also suitable.
It has been argued that a 3rd step is required so that the effect of the PSD reduction and the power control can be separated. However as the PSD reduction is effectively a BB function and does not strictly have an RF requirement this is probably not necessary (and we do not wish to go back on previous agreements). 
As the RF requirement is based on a fixed reference condition the PSD change needs to be de-embedded from the test results in order to check against the test requirement.
2.1	Conducted MU
For the measurement uncertainty we have a number of existing cases:
	6.3.1 IAB-DU Output power dynamics
	± 0.4 dB


And from the UE for configured transmitter power
	6.3.2.1 Total power dynamic range
	　
	f≤ 3.0GHz
±0.7 dB, BW ≤ 40MHz
±1.4 dB, 40MHz < BW ≤ 100MHz

3.0GHz < f ≤ 4.2GHz
±1.0 dB, BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz

4.2GHz < f ≤ 6.0GHz
±1.3 dB, BW ≤ 20MHz
±1.5 dB, 20MHz < BW ≤ 40MHz
±1.6 dB, 40MHz < BW ≤ 100MHz


And this for UE power control relative power tolerance
	6.3.4.3 Power Control Relative power tolerance
	±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz



As the measurement is a relative measurement many of the set up uncertainties will cancel out and not affect the overall MU. The uncertainty will effectively be the accuracy of 2 measurements done on the power measuring equipment, it seems likely that the accuracy of the BS can be achieved, however as the dynamic range requirement is measured over 1ms in a similar way to the UE relative power measurement, it seem this is an appropriate MU value to use.
For the dynamic range the approach that TT=MU is used hence the test requirement will be:
2.3	OTA MU
2.3.1	FR1
There are no equivilent FR1 OTA UE requirements, however for the BS the output power dymanics MU for onducted and OAT are the same. As the measuremet is differential the additional uncertainties of the chamber are cancelled and the MU is the same as the conducted value.
The same approach can be applied for the FT1 OTA IAB-MT measurement, henec the FR1 OTA MU is 
±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
As with conducted TT=MU.
2.3.1	FR2
In 38.521-2 the MU for the FR2 UE relative power tolerance is still TBD, however for the BS FR2  Tx dynmaic range requirement the MU is the same as the FR1 MU (0.4dB) as this is a relative measurement most of the uncertainies surrounding the test set up are canceld out and it seems reasonable to assume if the BS test equipment canachieve the same accuarcy for FR2 as for FR1 then the same is tue for the UE test equipment. Its proposed therefore to use the same MU for FR2 as for FR1.
±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
As with conducted TT=MU.
2.4	IAB-MT Relative tolerance
It has been proposed that the output power dynamic range test also covers the relative power tolerance test. In prionciple we are ok with merging teh 2 tests however it shoudl be considered that they are specified differently.
The relative power tolerance is defined as an accuarcy window, where as the dynmaic range is a level. 
The relative power tolerance core requirement is also written in a way which is quite specific and is in itself more of a conformance requirement than a core requuirement and as such perhaps difficult to avoid testng as the core requirement is written.
The relative power tolerance core requirement is written as:
[bookmark: _GoBack]The relative power tolerance is the ability of the transmitter to set its output power in a target sub-frame (1 ms) relatively to the power of the most recently transmitted reference sub-frame (1 ms) if the transmission gap between these sub-frames is less than or equal to 20 ms.
The minimum requirements specified for each TAB-connector in Table 6.3.3.1-1 apply only when the output power is within the limits set by declared maximum output power and specified dynamic range.
2 exceptions are allowed for each of two test patterns. The test patterns are a monotonically increasing power sweep and a monotonically decreasing power sweep. For those exceptions, the power tolerance limit is a maximum of [± 6.0 dB] in Table 6.3.3.1-1.
Table 6.3.3.1-1: Relative power tolerance
	Power step P (Up or down)
(dB)
	Power tolerance (dB)

	ΔP < 2
	[± 2.5]

	2 ≤ ΔP < 3
	[± 3.5]

	3 ≤ ΔP < 4
	[± 4.5]

	4 ≤ ΔP < 10
	[± 5.5]



Where as the Dynamic range is written as:
For a wide area IAB-MT the total power dynamic range for each NR carrier shall be larger than or equal to 5 dB.
For a local area IAB-MT the total power dynamic range for each NR carrier shall be larger than or equal to 10 dB.
The relative power tolerance requirement indicates that the power is controllable in steps of 2dB and that there are 5 steps (this perhaps should be aligned with the wide area DR requirement where only 5dB DR is required?). 
Taking the local area the 10dB step (which seems to align with the DR requirement) it must be within 5.5dB of the intended value.
	Pmax -10 - 5.5 ≤ PSTEP10 ≤ Pmax -10 + 5.5
Whereas the DR requirement is 
	Pmin ≤ Pmax – 10
This is within the range of the power step but not fully consistent with it?
To ensure the DR requirement is met with the relative tolerance accuracy limits of then it might be necessary to use a 16dB step to achieve a minimum of 10dB, however this would then not be testing the relative accuracy steps as listed.

As the relative power step accuracy requirements are very large it seem likely that testing only final step is a acceptable compromise and that this can in some way be reconciled with the DR test. One option is to test at the maximum power control step which can be controlled by the vendor and this must meet 2 simultaneous requirements
	Step ≥ 10dB
	Pmax - STEP_max - 5.5 ≤ PSTEP_max ≤ Pmax  - STEP_max + 5.5 
The STEP_max could be any value as long as it meets these criteria?
In addition the low power test point includes the PSD correction, but this could be accounted for
For example the test requirement could be:
For Local area IAB-MT
(BW≤40MHz) 
PTest point 1- PTest point 2≥ 9.3dB + 10log10(Max RB)
And
STEP_max – 6.2 ≤PTest point 1- PTest point 2 + 10log10(Max RB) ≤ STEP_max + 6.2,	
(40MHz < BW ≤ 100MHz)
PTest point 1- PTest point 2≥ 9.0dB + 10log10(Max RB)
And
STEP_max – 6.5 ≤PTest point 1- PTest point 2 + 10log10(Max RB) ≤ STEP_max + 6.5,	
The relative power control requirement does not apply to wide area so the threshold requirement is sufficient for this.
Summary
The IAB-MT dynamic range test has been discussed along with how MU can be derived for the measurement.
The MU for each of the IAB types has been proposed and they are the same in all cases:
±0.7 dB, BW ≤ 40MHz
±1.0 dB, 40MHz < f ≤ 100MHz
And with TT=MU the test requirement is for example FR1 conducted:
The issue of merging the DR test with the relative power requirement is also discussed and whilst the 2 core requirements are not fully aligned for such a merger it sufficient to test only the final step in the relative power tolerance and hence the 2 test can be merged. It is suggested that the power control step applied to test point 2 is left to the vendor to select (it is not strictly a free choice but the 1st step that can pass both requirements, which could differ depending on accuracy capability).
The test requirement is hence (for example):
For Local area IAB-MT
(BW≤40MHz) 
PTest point 1- PTest point 2≥ 9.3dB + 10log10(Max RB)
And
STEP_max – 6.2 ≤PTest point 1- PTest point 2 + 10log10(Max RB) ≤ STEP_max + 6.2,	
(40MHz < BW ≤ 100MHz)
PTest point 1- PTest point 2≥ 9.0dB + 10log10(Max RB)
And
STEP_max – 6.5 ≤PTest point 1- PTest point 2 + 10log10(Max RB) ≤ STEP_max + 6.5,	
The relative power control requirement does not apply to wide area so the threshold requirement is sufficient for this.
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