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1.	Introduction
RAN5 has been working on the definition of an FR2 RF test case “6.2.5 UE Maximum Output Power - EIRP with UL Gaps” as part of the work item defined in [1] during Rel-17 to be added to 38.521-2 [2], according to the Work plan in [3] through documents in [4-8].
Test tolerances for this test case have been initially drafted in [7] as shown below while measurement uncertainties are still undefined:
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This document makes a proposal to define measurement uncertainties for FR2 RF test case “6.2.5 UE Maximum Output Power - EIRP with UL Gaps” and to complete test tolerances for this test case.
[bookmark: OLE_LINK53]2. 	Discussion
2.1 Measurement uncertainties
To define measurement uncertainties for UE Maximum Output Power – EIRP with UL Gaps, an analysis of its minimum requirements is required:
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It can be seen that final verdict is composed of 2 metrics:
1. A relative power measurement: PUMAX,f,c_GAP_ON - PUMAX,f,c_GAP_OFF
2. A reported value: reported P-MPRf,c when UL gap for Tx power management is configured and activated or P bit in PHR when UL gap for Tx power management is not configured and activated if PHR is configured.
For the reported values, there is no need to define any measurement uncertainty as test system will only read the value reported by the UE.
For the relative power measurement, measurement uncertainty for Relative power control tolerance for EIRP could be used as a baseline [9]:
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When this uncertainty was defined initially ([10]), the only measurement uncertainty factor considered was the uncertainty of the RF relative power measurement equipment. However, in later revision through discussion paper in [11], it was agreed to add 2 new MU contributors: 
· One associated to the compression of the amplifier experienced during RB change (which could lead up to 24 dB considering the UE power tolerance for power values in the lower range).
· One associated to the frequency response of the test equipment also related to RB change.
As in UE Maximum Output Power – EIRP with UL Gaps, there is no power step caused by RB change and the expected power step in the relative power measurement will have a maximum of 3 dB, these 2 additional MU contributors could be considered negligible, so the only remaining factor will be the uncertainty of the RF relative power measurement equipment.
[bookmark: Prop1]Proposal 1: Define measurement uncertainties for UE Maximum Output Power – EIRP with UL Gaps with only one MU contributor, uncertainty of the RF relative power measurement equipment, and leverage its value from Relative power control tolerance for EIRP test case.
2.2 Test tolerances
Test tolerances for UE Maximum Output Power – EIRP with UL Gaps have been recently introduced as in [7]:
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The rationale behind the proposed test tolerances figures is the following: for the (P_gap_on) – (P_gap_Off), the Test system uplink relative power TT is specified in Table F.3.2-1 -> 6.3.4.3 can be used and for P_MPR_UL_gapON, the absolute power TT in Table F.3.2.-1 -> 6.3.4.2 can be used.
Analysing the formula for such test requirement, it can be seen that it corresponds to the 65% of the MTSU for IFF once the influence of noise has been removed:
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As influence of noise is cancelled in this relative power measurement, it would make sense to define test tolerance for the UE Maximum Output Power – EIRP with UL Gaps test case as the 65% of the resulting MTSU for IFF.

[bookmark: Prop2]Proposal 2: Define test tolerance for the UE Maximum Output Power – EIRP with UL Gaps test case as 65% of the resulting MTSU for IFF.
As P-MPR measurement is not measured by the test system but reported by the UE instead and no accuracy requirements have been defined for P-MPR reporting in 3GPP TS 38.133 [13], there is no need to define test tolerances for P-MPR metric in UE Maximum Output Power – EIRP with UL Gaps test case.
[bookmark: Prop3]Proposal 3: Remove the place holder to define test tolerance for P-MPR in UE Maximum Output Power – EIRP with UL Gaps test case.
3. 	Conclusion
This document makes a proposal to define measurement uncertainties for FR2 RF test case “6.2.5 UE Maximum Output Power - EIRP with UL Gaps” and to complete test tolerances for this test case.
The following proposals are made: 
Proposal 1: Define measurement uncertainties for UE Maximum Output Power – EIRP with UL Gaps with only one MU contributor, uncertainty of the RF relative power measurement equipment, and leverage its value from Relative power control tolerance for EIRP test case.
Proposal 2: Define test tolerance for the UE Maximum Output Power – EIRP with UL Gaps test case as 65% of the resulting MTSU for IFF.
Proposal 3: Remove the place holder to define test tolerance for P-MPR in UE Maximum Output Power – EIRP with UL Gaps test case.
These proposals are submitted for approval in multiple CRs ([14-18]).
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6.2.5.3 Minimum conformance requirements

The difference of the measured peak EIRP Pumax e cap_ox When UL gap for TX power management is configured and
activated, and the measured peak EIRP Pumaxc cap orr When UL gap is not configured or de-activated, shall meet the
following requirement:

Puvaxte cap_ox - Pumaxfe_cap_orr 2max((EIRPumeas peax— 23) + 10 * log10(Z/20), 3)dB

where EIRPumeas pea is the measured UE peak EIRP with zero MPR/A-MPR/P-MPR as specified in clause 6.2.1 for the
corresponding power class, and Z% is duty cycle of the reference measurement channel. Pumax e cap o shall be
measured outside of the UL gap symbol(s). The period of measurement shall be at least 4s. The requirement is verified
with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle) and in the test Z is set to 20 when
maxUplinkDutyCycle-FR2 is less than 20 or not reported, and should be larger than maxUplinkDutyCycle-FR2 when
maxUplinkDutyCycle-FR2 is equal to or greater than 20. The reference measurement channel is specified in Annex
A23.

‘When UL gap for Tx power management is configured and activated, the reported P-MPR; . shall be less than 3dB.
‘When UL gap for Tx power management is not configured and activated, UE shall set the P bit in PHR to 1 in the test
when PHR is configured.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.5.

NOTE 1: As mentioned in 6.2.4.3 - for UE conformance testing P-MPRf,c shall be 0 dB, except for the testing of
UL gap for Tx power management, where P-MPRf,c may be non-zero dB — which is relevant to this test case
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B.9a.2.2 Uncertainty budget format and assessment for IFF

The uncertainty contributions that may impact the overall MU value are listed in Table B.9a.2.2-1.

Table B.9a.2.2-1: Uncertainty contributions for EIRP relative power control tolerance measurement

uiD Description of uncertainty contribution Details in annex
Stage 2: DUT measurement
1 Uncertainty of the RF relative power measurement equipment B.2.2.36
2 /Amplifier uncertainties B.2.2.8
3 Impact of frequency response FFS
Stage 1: Calibration measurement
N/A
Systematic uncertainties
4 Influence of noise B.2.2.27

The uncertainty assessment tables are organized as follows:

For the purpose of uncertainty assessment, the radiating antenna aperture of the DUT i

The uncertainty assessment has been derived for the case of Quiet Zone size < [30 cm.

32.125GHz, 40.8GHz}.

s denoted as D

,f={23.45GHz,

The uncertainty assessment for EIRP relative power control tolerance is provided in Table B.9a.2.2-2.for PC3
UEs and in Table B.9a.2.2-3 for PC1 UEs||
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Table B.9a.2.2-2: Uncertainty assessment for EIRP relative power control tolerance measurement
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size =< 30 cm) for PC3 UEs and normal temperature

condition
uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(o) [dB]
Stage 2: DUT measurement
1 Uncertainty of the RF relative [0.4] Normal 2.00 [0.2]
power measurement equipment
2 \Amplifier uncertainties 0.5 Rectangular 1.73 0.29
3 Impact of frequency response FFS FFS FFS FFS
Stage 1: Calibration measurement
N/A
Systematic uncertainties (NOTE 1) Value
4 Influence of noise (23.45GHz <= f <= 40.8GHz) 1.0
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval .7
of 95 %) [dB]

NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.

NOTE 2: Power step size assumed AP = 1 dB.

NOTE 3: Measurement uncertainties in this table assume absolute power measurements involved in
the same relative power measurement are performed over the same RF path.
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Table B.9a.2.2-3: Uncertainty assessment for EIRP relative power control tolerance measurement
(f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size = 30 cm) for PC1 UEs and normal temperature

condition
uiD Uncertainty source Uncertainty |Distribution of the | Divisor Standard
value probability uncertainty
(0) [dB]
Stage 2: DUT measurement
1 Uncertainty of the RF power FFsS Normal 20 FFsS
measurement equipment
2 \Amplifier uncertainties FFS Rectangular 1.73 FFS
3 Impact of frequency response FFS FFS FFS FFS
Stage 1: Calibration measurement
N/A
Systematic uncertainties (NOTE 1) Value
4 Influence of noise (23.45GHz <= f <= 40.8GHz) FFS
Total measurement uncertainty Value
EIRP Expanded uncertainty (23.45GHz <= f <= 32.125GHz) (1.960 - confidence interval FFS
of 95 %) [dB]
NOTE 1: In order to obtain the total measurement uncertainty, systematic uncertainties have to be
added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2
contributors.
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Table 6.2.5.5-2: TT for EIRP with UL Gaps (for Power class 3)

Test Metric FR2a FR2b
Pumaxfe car on- Pumaxsc Gap orr (Use Relative power tolerance) [0.46 dB] 0.46 dB
P-MPRULgapON (Use Absolute power tolerance) EES FFS
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6.3.4.3 Relative power
tolerance

PC3

IFF (Max Device size < 30 cm)
[0.46 dB] (FR2a)

[0.46 dB] (FR2b)

PC3

= 0.65 X (MTSUjr — 1.0) (FR2a)

=0.65 X (MTSUge — 1.0) (FR2b)
(assuming a power step AP = 1 dB)
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Table 6.2.5.5-2: TT for EIRP with UL Gaps (for Power class 3)

Test Metric FR2a FR2b

Pumax e Gap on- Pumaxte Gap oFF (Use Relative power tolerance) [0.46 dB] [0.46 dB]

P-MPRULgapON (Use Absolute power tolerance) FFS FES





