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[bookmark: foreword][bookmark: _Toc56409479]Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In drafting the TS/TR, pay particular attention to the use of modal auxiliary verbs! TRs shall not contain any normative provisions.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction]
[bookmark: scope][bookmark: _Toc56409480]
1	Scope
The objectives of this study are to enhance the FR2 RF testing methodology and to quantify the impact of the enhancements on the UE performance, as related to the polarization basis mismatch between the test equipment and UE and to add support for testing under extreme temperature conditions.

The development of testing methodology enhancements proceeds within the following scope:
-	In general
-	Target the testing and calibration aspects of the permitted methods for FR2 UE RF testing and the preliminary assessment of measurement uncertainty (Clause 5.2 and Annex B of TR38.810)
- 	The test methodologies and procedures shall be applicable for different device types and power classes with DUT size defined in the TR 38.810.  Prioritize the study to PC3 for aspects related to DUT size, and limit the study to free space conditions
-	The study item outcomes shall capture the efficacy of the enhancements
-	Objectives related to regulatory test cases shall be prioritized
The detailed objectives are:
1.	Define test methodology for high DL power and low UL power test cases
-	Considering path loss reduction, measurement antenna gain improvement, DUT positioning improvement, and MU improvement
-	Considering NFTF (defined in Clause 5.2 of TR38.810) and direct near field test methodologies as possible alternative methods
-	Other approaches are not precluded
-	Study preliminary assessment of measurement uncertainty of new alternative methods
2.	Define solutions to minimize the impact of polarization basis mismatch between the TE and DUT on the RF testing
-	Considering polarization basis mismatch between the test equipment and UE and UE implementations which may be impacted by this mismatch
-	Study EIS test metric which can apply to different UE RF implementations considering downlink polarization sweep enhancement
- 	Limit the study of this objective to the permitted UE RF methods defined in Clause 5.2 of TR38.810
-	Possible enhancements may be described as
-	Downlink polarization sweeping by the test equipment (i.e. introducing an additional degree of freedom for polarization alignment of the measurement antenna)
-	The use of circular polarization to perform measurements
-	Coherent combining and demodulation of orthogonally polarized received signals in the test equipment
-	Uplink polarization sweeping by the test equipment to search for the optimal polarization angle to receive and demodulate the signal transmitted by the UE
-	Considering NFTF (defined in Clause 5.2 of TR38.810) test methodology for EIS measurement
-	Other approaches are not precluded
3.	Study testability enhancements to support the verification of RF requirements for inter-band (FR2+FR2) CA
-	Work on inter-band DL CA is prioritized
-	Whether the test setup shall be restricted to emulating the signal from the same direction for the aggregated bands shall be aligned with the UE RF architecture assumption taken in the work item on NR RF Requirement Enhancements for FR2 [UID 830189] 
4.	Support extreme temperature conditions for all applicable FR2 UE RF test cases
-	Considering beam peak search, spherical coverage, and total radiated power procedures
- 	Limit the study of this objective to the permitted UE RF methods defined in Clause 5.2 of TR38.810
-	Study preliminary impacts on system measurement uncertainty under extreme temperature conditions
5.	Study testability enhancements to support the verification of RF requirements for FR2 DL 256QAM
6.	Study testability enhancements to reduce test time
-	Including RF test method enhancement with reduced test time, and possible test time saving approach for UE Demodulation test and RRM test
[bookmark: references][bookmark: _Toc56409481]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.101-2: "User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[3]	3GPP TR 38.810: " Study on test methods ".
…
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
[bookmark: definitions][bookmark: _Toc56409482]3	Definitions of terms, symbols and abbreviations
This clause and its three subclauses are mandatory. The contents shall be shown as "void" if the TS/TR does not define any terms, symbols, or abbreviations.
[bookmark: _Toc56409483]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Definition format (Normal)
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc56409484]3.2	Symbols
For the purposes of the present document, the following symbols apply:
Symbol format (EW)
<symbol>	<Explanation>

[bookmark: _Toc56409485]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
Abbreviation format (EW)
<ABBREVIATION>	<Expansion>

[bookmark: clause4][bookmark: _Toc56409486]
4	General
Editor’s note: general aspects related to the scope of the study or common study outcomes can be captured in this clause.
[bookmark: _Toc56409487]
5	UE RF testing methodology enhancements
Editor’s note: testing and calibration aspects of the permitted methods for FR2 UE RF testing and the preliminary assessment of measurement uncertainty (Clause 5.2 and Annex B of TR38.810) define the baseline UE RF methodology for the purpose of this study.
[bookmark: _Toc56409488]5.1	High DL power and low UL power
[bookmark: _Toc56409489]5.1.1	General
The investigation of high DL power and low UL power enhancements to the FR2 test methodology includes the following aspects:  scope of test cases with high DL power and low UL power issues, enhanced test systems, including the investigation of non-permitted systems, enhancements to permitted methods, manufacturer declarations, beam management sensitivity of the DUT in near-field test system environments, and path loss comparison across system types.
Table 5.1.1-1 below provides a summary of the test cases and testability issues.
Table 5.1.1-1: Summary of test cases and testability issues
	Clause
	Requirement
	Testability issue
	Test Metric

	6.3.1
	Minimum output power
	Low UL power
	EIRP (Link=TX beam peak direction, Meas=Link angle).

	6.3.2
	Transmit OFF power
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid)

	6.5.1
	Occupied bandwidth
	Low UL power
	OBW (Link=TX beam peak direction, Meas=Link angle)

	6.5.2.3
	Adjacent channel leakage ratio
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).

	6.5.3.2
	Additional spurious emissions
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).

	7.4
	Maximum input power
	Hidh DL power
	EIS (Link=RX beam peak direction, Meas=Link angle).

	7.5
	Adjacent channel selectivity (case 1)
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)

	7.5
	Adjacent channel selectivity (case 2)
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)

	7.6.2
	In-band blocking
	High DL power
	EIS (Link=RX beam peak direction, Meas=Link angle)

	7.9
	Receiver spurious emissions
	Low UL power
	TRP (Link=TX beam peak direction, Meas=TRP grid).



The investigation of test methodology enhancements to strive to reduce the testability issues which were identified includes study of the feasibility of enhancing test systems which are permitted in TR38.810 [reference TBD] as well as test systems which are not permitted.  Non-permitted test systems according to TR38.810 [reference TBD] are not required to verify all requirements in TS38.101-2 [reference TBD].  The candidate test systems are limited to near-field (NF) based solutions and include the following solutions:
-	Direct near-field (DNF) system, where a beam peak search is necessary to perform all applicable test case procedures
-	Combined far-field/near-field (CFFNF) system utilizing a transform-based approach to correct the incurred path loss, where beam peak direction and UE beamlock function (UBF) activation are performed based on the far-field method and then test case procedures are performed based on the near-field method.
-	Combined far-field/direct-near-field (CFFDNF) system utilizing a correction for the array displacement from the center of the DUT, where beam peak direction and UE beamlock function (UBF) activation are performed based on the far-field method and then test case procedures are performed based on the direct near-field method. Applicability to EIRP measurements is FFS.

[bookmark: _Toc56409490]5.1.2	Beam management sensitivity study of NF based solutions
[bookmark: _Toc56409491]5.1.2.1	Simulation assumptions
For NF based solutions, where beam peak search is necessary to perform all applicable test case procedures, an evaluation of UE beam management sensitivity to magnitude/phase variation of the DL signal is needed.  Two assumptions are made about the NF based system:
-	Beam peak search is performed in the NF (i.e. DNF system); OR
-	Beam peak search is first performed in the FF/IFF and test case is executed in the NF (i.e. CFFNF system).
Using the spherical coverage measurement grid assumptions shown in Table 5.1.2.1-1, evaluations were performed of the UE beam management sensitivity in terms of simulated radiated performance metrics for each of the assumptions.
Table 5.1.2.1-1: Beam management sensitivity simulation assumptions
	Parameter
	Value
	Notes

	Spherical coverage Measurement Grids baseline assumption
	Annex G.1.1 in TR38.810
	

	Antenna array
	- 8x2 and 4x1
- Antenna element HPBW: {260/130, 90/90} deg
	Element near-field assumption is implementation specific

	Simulated DUT
	Two antenna arrays are integrated in the UE for the spherical coverage analyses
- Antenna panels are studied with Nz x Ny with Nz>Ny, e.g., 8x2 corresponds to Nz = 8 and Ny = 2
- The implementation loss for the antenna near the front is 0dB less than that for the antenna near the back
- The antenna in the back is on the opposite side of the UE (mirrored around (0,0,0)).
	See Figure 5.1.2.1-1 for example positions of two antenna arrays

	Beam steering
	- In the xy plane, assume 45º beam steering granularity (AZ from -45º to +45º)
- In the xz plane, assume 22.5o beam steering granularity (EL from -90º to 90º)
	

	Offsets
	- Various antenna offsets (yoffset, zoffset) beyond 7.5cm in radius (12.5cm max)
- For TRP analysis, model random antenna offsets anywhere within the 30cm spherical QZ

	Offset is defined with respect to the center of antenna array

	Range Lengths
	- 30cm, 20m (more range lengths are not precluded)
- Goal is to eventually determine min. range length and MU for performing spherical coverage tests in DNF
	Defined as distance between centre of QZ/positioning axes and measurement probe

	Test methodology 
	- DNF (while taking path loss offsets into account)
- CFFNF
	

	Sampling grid
	Study finer than 7.5deg step size for constant-step size grids
	Parametric studies to show convergence for the selected assumption



Figure 5.1.2.1-1 below illustrates example positions of two antenna arrays in the simulated DUT.
[image: ]
Figure 5.1.2.1-1: Simulated DUT antenna assumptions for beam management sensitivity study
[bookmark: _Toc56409492]5.1.2.2	Simulation results
Table 5.1.2.2-1 below summarizes the results from simulations of beam management sensitivity of a DNF system (i.e. beam peak search is performed in the NF).
Table 5.1.2.2-1: Beam management sensitivity results of a DNF system
	Company label
	Swept parameters
	Beam management performance maximum ∆ relative to reference (dB)
	Notes

	
	
	Beam peak
	50% CDF
	TRP
	

	Company A
	Array: 8x2
Range: {0.2, 0.4, 0.8} m
Offset: {0, 0.05, 0.10} m
HPBW: {90/90}
	2.5
	Not analyzed
	Not analyzed
	There is approximately 2.5 dB of BP error when range length is reduced to 0.2m in presence of the module offset mentioned above. There is also significant perturbation of the CDF curve. CDF statistics start to converge when the range length is at least 4 times the offset.

	Company B
	Array: 8x2, 4x1
Range: {0.25, 0.3, 0.45, 20} m
Offset: {0.125 in y, 0.125 in z, 0.09 in y & z} m
HPBW: {260/130}
	7.0
	1.0
	TRP analyzed separately
	The EIRP beam peak (100%-ile EIRP) and direction cannot be measured accurately with the direct NF methodology

	Company B
	Array: 8x2
Range: 0.2 m
Offset: 0.15 m in x, y, z
HPBW: {260/130}
	
	
	0.66 dB systematic
0.46 dB RSS’ed
	Large uncertainties can be observed for TRP for measurements performed in the NF utilizing the black back box approach

	Company C
	Array: 4x1
Range: {100, 4.2, 0.9, 0.45, 0.3} m
Offsets: not specified
Full phone model (including the PCB and phone house) has been considered
	0.3
	0
	Not clear whether 0.1 or 0.4
	Figure of merits such as EIRP, TRP, and Spherical Coverage are not influenced dramatically from range length

	Company B
	Array: {4x1, 8x2}
Range: 0.25 m
Offset: {0, 0.125, 0.9} m in y, z
HPBW: {90/90}
	4.2
	
	
	UE selected different beam between NF beam peak direction and FF beam peak direction

	Company B
	Array: {4x1, 8x2}
Range: 0.25 m
Offset: {0, 0.53, 0.75} m in x, y, z
HPBW: {90/90}
	10.4
	
	
	UE select the same beam in the NF as in the FF more often, we still see concerning trends with the peak EIRP deltas

	Company B
	Reuse assumptions used by Company A:
Array: 8x2
Range: {0.2, 0.4, 0.8} m
Offset: {0, 0.05, 0.10} m
HPBW: {90/90}
	2.5
	1.2
	
	Simulations were performed to establish alignment with another company



Table 5.1.2.2-2 below summarizes the results from simulations of beam management sensitivity of a CFFNF system (i.e. beam peak search is first performed in the FF/IFF and test case is executed in the NF).
Table 5.1.2.2-2: Beam management sensitivity results of a CFFNF system
	Company and reference
	Swept parameters
	Beam management performance maximum ∆ relative to reference (dB)
	Notes

	
	
	Beam peak
	50% CDF
	TRP
	

	Company B (“Black box with transform approach”)
	Array: 8x2, 4x1
Range: {0.22 – 0.30} m
Offset: {0, 0.50, 0.10, 0.125} m
	Max µ = 0.2
Max σ = 0.3

	Not analyzed
	Not analyzed
	These results were obtained using a transform-based approach to correct the incurred path loss. Feedback from industry is requested whether to continue efforts in terms of simulations and empirical investigations on this enhanced NF methodology with transform utilizing black-box approach

	Company B (“Black & White box with transform approach”)
	Array: 8x2, 4x1
Range: {0.22 – 0.30} m
Offset: {0, 0.50, 0.10, 0.125} m
	Max µ = 0.1
Max σ = 0.3

	Not analyzed
	TRP analyzed separately
	These results were obtained using a transform-based approach to correct the incurred path loss. Feedback from industry is requested whether to continue efforts in terms of simulations and empirical investigations on this enhanced NF methodology with transform utilizing the white&black-box approach

	Company B (“TRP with compensation for antenna offset”)
	Array: 8x2
Range: 0.2 m
Offset: 0.15 m in x, y, z

HPBW: {260/130}
	
	
	0.02 dB systematic
0.21 dB RSS’ed
	These results were obtained using the DNF methodology with declared offset; alternatively, these results could be obtained using a transform based approach to estimate the phase center offset. With the offset of the antenna array known, e.g., estimated with the enhanced NF methodology introduced in this contribution, very accurate TRP measurements in the NF can be made with a TRP offset compensation approach

	Company C
	Array: 4x1
Range: {100, 4.2, 0.9, 0.45, 0.3} m
Offsets: not specified

Full phone model (including the PCB and phone house) has been considered
	0.3
	1.0
	0.8
	These results were obtained using the DNF methodology. Figure of merits such as EIRP, TRP, and Spherical Coverage are not influenced dramatically from range length

Full phone model (including the PCB and phone house) has been considered



While it has always been argued that TRP can be tested in the near-field due to conservation of power, no clear measurement uncertainty analyses have been presented to quantify the errors. In this section, we briefly present our findings for measurement uncertainties when testing TRP in the near field. 
An analysis of the impact on measurement uncertainty by testing TRP in the NF was performed according to the assumption for TRP offsets in Table 5.1.2.1-1.  In this analysis, near-field effects of the antenna pattern were taken into account. Figure 5.1.2.2-1 below illustrates the differences in the 8x2 antenna pattern at the 2D2/λ distance (a) and at 1/8th of that distance (b).
a)[image: ]b)[image: ]
Figure 5.1.2.2-1: Radiation pattern of the 8x2 antenna array at 2D2/λ FF distance (a) and in NF at 1/8th of FF distance (b)
Table 5.1.2.2-3 below summarizes the impact of the approaches with and without offset correction on TRP MU.
Table 5.1.2.2-3: Impact of TRP measurement with and without offset correction on MU
	Range Length (cm)
	With Offset Correction
	Without Offset Correction

	
	Mean TRP Error (dB)
	TRP Std. Dev. (dB)
	Mean TRP Error (dB)
	TRP Std. Dev. (dB)

	20
	0.02
	0.13
	0.40
	0.26

	25
	0.03
	0.06
	0.24
	0.15

	28
	0.03
	0.04
	0.19
	0.11

	32
	0.03
	0.02
	0.14
	0.08

	43
	0.03
	0.02
	0.08
	0.04

	100
	0.04
	0.02
	0.01
	0.01



Additionally, CDF curves for the various simulation results are presented in Figure 5.1.2.2-2 below.
[image: ]
Figure 5.1.2.2-1: Distribution of simulated TRP measurements with and without offset correction
Based on the submitted simulation results, the following conclusions can be drawn:
-	TBD
[bookmark: _Toc56409493]5.1.3	Manufacturer declarations
If a manufacturer declaration is used to inform or optimize a test system parameter, and the DUT is positioned in the test system according to parameters which are informed by this declaration, then the DUT is measured assuming a “white box” configuration.  If no manufacturer declaration is used, and the DUT is positioned in the test system according to common procedures, then the DUT is measured assuming a “black box” configuration.

The list of potential candidate vendor declarations and how they map to a particular test system parameter includes the following:
-	For the “white box” configuration:
-	Location of the active panels that yields the TX and RX beam peaks (applicable if the enhanced test methodology does not need to perform beam peak search/spherical coverage test cases)
-	Location of the active panels in any UL/DL test direction and the detailed locations of the panels within the DUT (applicable if the enhanced test methodology does need to perform beam peak search/spherical coverage test cases)
-	For the “black box” configuration:
-	No vendor declaration in terms of antenna panel locations is needed
Table 5.1.3-1 summarizes the path loss comparison between “white box” and “black box” configuration across IFF/DFF and NF system types.
Table 5.1.3-1: Path loss comparison between “white box” and “black box” configuration
	f (GHz)
	Antenna Config. 1, 2, and 3
- BLACK BOX -  
(PC3 Devices: D=5cm)
	Antenna Config. 1 and 2
- WHITE BOX - 
(PC3 Devices: D=5cm)

	
	IFF/DFF
	NF
	DFF
	NF

	
	Path Loss with 1m range length
	Path Loss with 0.22m range length
	Path Loss with 0.88m range length
	Path Loss with 0.28m range length

	24.25
	60.16
	46.86
	59.01
	48.93

	30
	62.01
	48.71
	60.85
	50.78

	40
	64.51
	51.21
	63.35
	53.28

	43.5
	65.24
	51.94
	64.08
	54.00

	52.6
	66.89
	53.59
	65.73
	55.65



Based on the analysis shown in Table 5.1.3-1, it can be concluded that a “white box” is not deemed a feasible enhancement of the methodology.
n a NF system, the NF TX beam peak (BP) direction for an offset antenna is not necessarily the same as the FF TX BP direction; however, the knowledge of the antenna phase centre offset can be leveraged to measure at the NF BP direction as illustrated in Figure 5.1.3-1 below.  Unlike the “black box” approach with unknown antenna phase centre offset, this approach does not require a FF probe to steer and lock the beam as the knowledge of the offset together with the probe antenna pattern will allow the calculation of the optimized DUT orientation so that the DUT selects the proper beam. 
[image: ]
Figure 5.1.3-1: Illustration of NF Testing utilizing the “black and white box” approach
The assumption for this “black & white box” testing approach is that the antenna phase centre offset for the antenna panel that corresponds to the FF beam peak is known and declared, i.e., following the “white box” approach discussed earlier. On the other hand, however, it is assumed that the geometric centre of the DUT is aligned with the centre of the QZ, i.e., following the “black box” approach. This approach would have the same advantages as the “black box” approach over the “white box” approach in terms of complexity, test time, MU, and improvements of the relaxations and is summarized in Table 5.1.3-2 below.
Table 5.1.3-2: Comparison between the “black box” and “black & white box” approaches
	Approach
	Knowledge of FF BP Direction (from Meas.)
	Declaration of Antenna Phase Centre Offset of Antenna yielding BP
	Need for FF probes and UBF
	Need for local searches around NF BP
	Measurements at different Radii
	Test Time Impact
	Estimated maximum Improvement of Relaxation

	Black Box
	Yes
	No
	Yes
	Yes
	Yes (x3)
	Medium (local searches & 3 different radii)
	~14dB (for 20cm range length) only considering  Free Space Path Loss

	Black & White Box
	Yes
	Yes
	No
	No
	Yes (x2)
	Low (2 different radii in fixed NF BP Direction)
	~14dB (for 20cm range length)  only considering Free Space Path Loss

	Black & White Box with CFFDNF [TRP only]
	Yes
	Yes
	Yes
	No
	No
	None
	~14dB (for 20cm range length) only considering Free Space Path Loss



Applicablity of the “black & white box” assumption with CFFDNF to EIRP measurements is FFS.
Whether NF based solutions consider the “black box” or “black & white box” assumptions as a baseline is FFS.
[bookmark: _Toc56409494]5.1.4	Improvement of permitted methods
Table 5.1.4-1 below provides a preliminary list of potential improvement of permitted methods based on the analysis provided by one company and are applicable to the frequency range of 24.25 – 43.5 GHz.
Table 5.1.4-1: Summary of potential improvement of permitted methods by test case (24.25 – 43.5 GHz)
	Test Case
	Test Metric
	Regulatory related
	TS 38.521-2 Test Requirements
	Potential improvement

	7.4 Maximum input level
	EIS
	No
	26dB relaxation for 24.25 ~ 29.5 GHz and 34 dB relaxation for 37 ~ 40 GHz with respect to minimun requirements.
	~ 6dB for FR2a
~10dB for FR2b

	7.5 Adjacent channel selectivity
	EIS
	Yes, for case 1.
	Added relaxations for ACS Case 1:
50MHz: 1.8dB relaxation for power in transmission BW and interferer for band n260.
100MHz: 4.8dB relaxation for power in transmission BW and interferer for band n260.
200MHz and 400MHz are deemed not testable.

Decision not test ACS case 2.
	Similar improvements as for TC 7.4
All single carrier bandwidth could be testable 400 MHz, without relaxations up to 200 MHz


	6.3.2 Transmit OFF power
	TRP
	Yes
	Relaxations for n257: 21.4dB @ 50MHz, 24.4dB @ 100MHz, 27.4dB @ 200MHz and 30.4dB @ 400MHz.

Relaxations for other bands are still TBD.
	~ 10dB for FR2a and FR2b


	6.5.2.3 Adjacent channel leakage ratio
	EIRP
	Yes
	Relaxation for n257, n258 and n261: 0dB, except for 200Mhz (0.5dB in one test ID) and 400MHz (between 1.5 and 3.5dB)
	Improvements remove required relaxations from TC

	6.3.1 Minimum output power
	EIRP
	No
	No relaxation for PC1. For other power classes, relaxation varies from 0dB to 13.5dB depending on the operating band and channel bandwidth.

	~ 10dB for FR2a and FR2b
FR2a requirements testable without relaxations



Criteria for considering permitted and non-permitted methods are TBD.
[bookmark: _Toc56409495]5.2	Polarizaton basis mismatch between the UE and DUT
Editor’s note: outcome of SI Objective 2 is captured in this clause. Because this objective targets both the permitted methods and may potentially consider NFTF for EIS, the sub-clauses can be organized accordingly
[bookmark: _Toc56409496]5.3	Inter-band (FR2+FR2) CA
Editor’s note: outcome of SI Objective 3 is captured in this clause
[bookmark: _Toc56409497]5.4	Extreme temperature conditions
Editor’s note: outcome of SI Objective 4 is captured in this clause
[bookmark: _Toc56409498]5.5	FR2 DL 256QAM
Editor’s note: outcome of SI Objective 5 is captured in this clause
[bookmark: _Toc56409499]6	Test time reduction
Editor’s note: outcome of SI Objective 6 is captured in this clause. This objective may potentially impact RF, RRM, and demodulation test setups.

[bookmark: startOfAnnexes][bookmark: _Toc56409500]
Annex A:
Environment conditions

[bookmark: _Toc56409501]A.1	Operating voltage

[bookmark: _Toc56409502]A.2	Temperature


[bookmark: _Toc56409503]
Annex B:
Measurement uncertainty

[bookmark: _Toc56409504]B.1	Measurement uncertainty budget for UE RF testing methodology
Editor’s note: collect the MU elements which are impacted by the enhancements in Clauses 5 and 6 in this clause; if impact on the MU budget of the RRM and/or demodulation setups is identified, the corresponding clauses can be added. Organize the Annex to mirror the TR38.810 structure


[bookmark: _Toc56409505]
Annex <X>:
Change history
This is the last annex for TS/TSs which details the change history using the following table.
This table is to be used for recording progress during the WG drafting process till TSG approval of this TS/TR.
For TRs under change control, use one line per approved Change Request
Date: use format YYYY-MM
CR: four digits, leading zeros as necessary
Rev: blank, or number (max two digits)
Cat: use one of the letters A, B, C, D, F
Subject/Comment: for TSs under change control, include full text of the subject field of the Change Request cover
New vers: use format [n]n.[n]n.[n]n
[bookmark: historyclause]
	Change history
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	CR
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	Subject/Comment
	New version
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	R4#92bis
	R4-1913071
	
	
	
	Initial skeleton
	0.0.1

	2020-11
	R4#97e
	R4-2017663
	
	
	
	Implemented the following text proposal:
R4-2017598 TP to TR38.884 on High DL and Low UL power test cases
	0.1.0
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