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1	Introduction 
The TR38.884 [1] can be updated with a number of intermediate agreements reached as part of the discussion of the high DL / low UL power test cases, as captured in [2] and [3].  The technical details of these agreements are based on company analyses submitted to 3GPP in [4], [5], [6], [7].

[bookmark: _Toc54340117][bookmark: _Toc54340222][bookmark: _Toc54340497][bookmark: _Toc54349274]Proposal 1:	It is proposed to approve the text proposal related to the high DL and low UL power test cases objective.
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[bookmark: _Toc22303659]5.1	High DL power and low UL power
Editor’s note: outcome of SI Objective 1 is captured in this clause. Because this objective targets both the permitted methods and may potentially define alternative methods, the sub-clauses can be organized accordingly

5.1.1	General
The investigaton 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

	6.3.2
	Transmit OFF power
	Low UL power

	6.5.1
	Occupied bandwidth
	Low UL power

	6.5.2.3
	Adjacent channel leakage ratio
	Low UL power

	6.5.3.2
	Additional spurious emissions
	Low UL power

	7.4
	Maximum input power
	Hidh DL power

	7.5
	Adjacent channel selectivity (case 1)
	High DL power

	7.5
	Adjacent channel selectivity (case 2)
	High DL power

	7.6.2
	In-band blocking
	High DL power

	7.9
	Receiver spurious emissions
	Low UL power



The investigaton 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 are not required to verify all requirements in TS38.101-2 [reference TBD].  The candidate non-permitted test systems are limited to near-field (NF) based solutions and include the following solutions:
-	Combined far-field/near-field (CFFNF) system, 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
-	Direct near-field (DNF) system, where a beam peak search is necessary to perform all applicable test case procedures

5.1.2	NF based solutions
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.  Using the spherical coverage measurement grid assumptions shown in Table 5.1-1, evaluate the UE beam management sensitivity in terms of simulated radiated performance metrics.

Table 5.1.2-1: 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

	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 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)

	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)
	

	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 below illustrates example positions of two antenna arrays in the simulated DUT.
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Figure 5.1.2-1: Simulated DUT antenna assumptions for beam management sensitivity study
The list of potential candidate vendor declarations and how they map to a particular test system parameter includes the following:
-	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)
-	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)
Whether vendor declarations can be restricted to test cases based on single direction is FFS.  Whether vendor declarations, based on the above proposals, can be adopted as methodology enhancements is FFS.

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.  Table 5.1.3-1 summarizes the path loss comparison across IFF/DFF and NF system types.

Table 5.1.3-1: Beam management sensitivity simulation assumptions
	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)

	
	IDF/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
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