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1.	Introduction
FR2 enhanced test method study item included among their objectives the feasibility of FR2 extreme testing conditions as, when Rel-15 core requirements were defined, there were some concerns about whether there could be some restrictions testing extreme temperature conditions in an OTA measurement set-up, especially for spherical measurements.
Now that ETC testability has progressed in either RAN4 and RAN5 ([2], [3], [4], [5], [6], [7], [8]) and some details are finalized on measurement uncertainties under ETC ([9], [10]), a full revision of ETC applicability to FR2 test cases is required.
2.	Extreme temperature conditions in TS38.101-2 [1]
Core requirements for FR2 Standalone ([12]) includes the following statement in Annex E:
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Observation 1: Unless otherwise stated, all core requirements are applicable under nominal and extreme environmental testing conditions.
Proposal 1: RAN4 to confirm that, unless otherwise stated, all core requirements are applicable under nominal and extreme environmental testing conditions.
[1] only includes the following explicit exceptions to extreme testing conditions:
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Some of these exceptions are thought to be caused by FR2 ETC testing feasibility concerns raised during Rel-15 core requirements definition, specifically those affecting EIRP and EIS spherical coverage as well as those for beam correspondence. It should be noticed that in [2], the following details on test procedure were added for 3D scans:
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Hence spherical measurements are feasible, and it sounds reasonable that either 3D scans as well as EIRP/EIS spherical coverage and beam correspondence measurement are performed under the same testing conditions.
Proposal 2: RAN4 to confirm that existing EIRP/EIS spherical coverage core and beam correspondence core requirements apply under extreme temperature conditions. Hence changes described in [11] are agreeable.
3.	Conclusion
This document proposes a revision on FR2 core requirements under extreme temperature conditions as follows:
Observation 1: Unless otherwise stated, all core requirements are applicable either under nominal or extreme environmental testing conditions.
Proposal 1: RAN4 to confirm that, unless otherwise stated, all core requirements are applicable under nominal and extreme environmental testing conditions.
Proposal 2: RAN4 to confirm that existing EIRP/EIS spherical coverage core and beam correspondence core requirements apply under extreme temperature conditions. Hence changes described in [11] are agreeable.
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E.2  Environmental

‘The requirements in this clause apply to all types of UE(s).

E.2.1  Temperature

Al RF requirements for UES operating in FR2 are defined over the air and can only be tested in an OTA chamber.

Table E.2.1-1: Temperature conditions

+25C10°C For normal (room temperature) condiions Wil relaiive
humidity of 25 % to 75 %
A0Clo+55°C For exireme conditions

Outside this temperature range the UE, if powered on, shall not malke ineffective use of the radio frequency spectrum.
In 20 case shall the UE exceed the transmitted levels as defined in clavse 6.2 for extreme operation.
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Table 6.2.1.1-3: UE spherical coverage for power class 1

Operating band Min EIRP at 85 %-tile CDF (dBm)
n257 32.0
n258 32.0
n260 30.0
n261 32.0

NOTE 1: Minimum EIRP at 85 %-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.
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Table 6.2.1.2-3: UE spherical coverage for power class 2

Operating band Min EIRP at 60 %-tile CDF (dBm)
n257 18.0
n258 18.0
n261 18.0

NOTE 1: Minimum EIRP at 60 %-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.
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Table 6.2.1.3-3: UE spherical coverage for power class 3

Operating band

Min EIRP at 50 %-tile CDF

(dBm)
257 11.5
n258 11.5
259 5.8
260 8
261 11.5

NOTE 2: Void

E.2.1.

NOTE 1: Minimum EIRP at 50 %-tile CDF is defined as the
lower limit without tolerance

NOTE 3: The requirements in this table are verified only under
normal temperature conditions as defined in Annex
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Table 6.2.1.4-3: UE spherical coverage for power class 4

Operating band Min EIRP at 20 %-tile CDF (dBm)
n257 25
n258 25
n260 19
n261 25

NOTE 1: Minimum EIRP at 20 %-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in Annex E.2.1.
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6.3.4 Power control

6.3.4.1 General

The requirements on power control accuracy apply under normal conditions and are defined as a directional
requirement. The requirements are verified in beam locked mode on beam peak direction.
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6.3A.4 Power control for CA

6.3A4.1 General

The requirements in this clause apply to a UE when it has at least one of UL or DL configured for CA operation. The
requirements on power control accuracy in CA operation apply under normal conditions and are defined as a directional
requirement. The requirements are verified in beam locked mode on beam peak direction. The requirements apply for
one single PUCCH, PUSCH or SRS transmission of contiguous PRB allocation per configured UL CC with power
setting in accordance with Clause 7.1 of [10]
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Table 6.4.2.1-2: Parameters for Error Vector Magnitude for power class 1

Parameter Unit Level
UE EIRP dBm =4
UE EIRP for UL 16 QAM dBm =7
UE EIRP for UL 64 QAM dBm =11
Operating conditions Normal conditions

nd 4

[Table 6.4.2.1-3: Parameters for Error Vector Magnitude for power class 2, 3, a
Parameter Unit Level
UE EIRP dBm =-13
UE EIRP for UL 16 QAM dBm =-10
UE EIRP for UL 64 QAM dBm =-6
Operating conditions Normal conditions
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Table 6.4.2.4-1: Minimum requirements for EVM equalizer spectrum flatness (normal conditions)

Frequency range Maximum ripple (dB)
[Fu_weas — F_center| s X MHz 6 (p-p)
(Range 1)
|FuL_meas — F_center| > X MHz 9 (p-p)
(Range 2)
NOTE 1:  FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is
evaluated
NOTE 2: F_center refers to the center frequency of the CC
NOTE 3: X, in MHz, is equal to 30 % of the CC bandwidth
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Table 6.4.2.5-1: Mask for EVM equalizer coefficients for pi/2 BPSK (normal conditions)

Frequency range Parameter Maximum ripple (dB)
|FuL_meas — F_center| s X MHz X1 6 (p-p)
(Range 1)
|FuL_meas — F_center| > X MHz X2 14 (p-p)
(Range 2)
NOTE FuL_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated
NOTE F_center refers to the center frequency of an allocated block of PRBs

NOTE
NOTE 4: See Figure 6.4.2.5-1 for description of X1, X2 and X3

X, in MHz, is equal to 25% of the bandwidth of the PRB allocation
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Table 6.6.4.2-1: UE beam correspondence tolerance for power class 3

E
Operating band Max AEIRPgc at 85" %-tile
AEIRPgc CDF (dB)

n257 3.0

n258 3.0

n259 3.2

n260 3.2

n261 3.0

NOTE: The requirements in this table are verified

only under normal temperature conditions as
defined in Annex E.2.1
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Table 7.3.4.1-1: EIS spherical coverage for power class 1

Operating EIS at 85 %-tile CCDF (dBm) / Channel bandwidth
band
50 MHz 100 MHz 200 MHz 400 MHz
n257 -89.5 -86.5 -83.5 -80.5
n258 -89.5 -86.5 -83.5 -80.5
n260 -86.5 -83.5 -80.5 -77.5
n261 -89.5 -86.5 -83.5 -80.5
NOTE 1: The transmitter shall be set to Pumax as defined in clause 6.2.4

The EIS spherical coverage requirements are verified only under normal thermal
conditions as defined in Annex E.2.1.

NOTE 2:
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Table 7.3.4.2-1: EIS spherical coverage for power class 2

Operating band EIS at 60t %-tile CCDF (dBm) / Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257 -81.0 -78.0 -75.0 -72.0
n258 -81.0 -78.0 -75.0 -72.0
n261 -81.0 -78.0 -75.0 -72.0

NOTE 1: The transmitter shall be set to Pumax as defined in clause 6.2.4
NOTE 2: The EIS spherical coverage requirements are verified only under normal thermal
conditions as defined in Annex E.2.1.
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Table 7.3.4.3-1: EIS spherical coverage for power class 3

Operating band EIS at 50t %-tile CCDF (dBm) / Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257 -774 -74.4 <714 -68.4
n258 -774 -74.4 <714 -68.4
n259 -71.9 -68.9 -65.9 -62.9
n260 -73.1 -70.1 -67.1 -64.1
n261 -774 -74.4 <714 -68.4

NOTE 1: The transmitter shall be set to Pumax as defined in clause 6.2.4
NOTE 2: The EIS spherical coverage requirements are verified only under normal thermal
conditions as defined in Annex E.2.1.
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Table 7.3.4.4-1: EIS spherical coverage for power class 4

Operating band EIS at 20t %-tile CCDF (dBm) / Channel bandwidth
50 MHz 100 MHz 200 MHz 400 MHz
n257 -88.0 -85.0 -82.0 -79.0
n258 -88.0 -85.0 -82.0 -79.0
n260 -83.0 -80.0 -77.0 -74.0
n261 -88.0 -85.0 -82.0 -79.0

NOTE 1: The transmitter shall be set to Pumax as defined in clause 6.2.4
NOTE 2: The EIS spherical coverage requirements are verified only under normal thermal
conditions as defined in Annex E.2.1.
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5.4.3 Test procedure

For EIRP/EIS beam peak searching procedure under ETC, two test procedures are available:

= Option 1: perform 3D scan

—_ Option 2: beam peak search within a certain cone of directions around peak position under NTC (by
declaration or NTC peak searching results)

By default, 3D scan is used for ETC tests. If a certain cone of directions around peak position under NTC can be
declared by UE vendor or be got from NTC peak searching results. then option 2 can be used.

Note: 3D scan (option 1) is needed for UE with best antenna panel switched by temperature variation and/or UE without
declaration present.





