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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our views on UE RF requirements for simultaneous DL reception with up to 4 Layer MIMO in FR2-1 based on the approved WF [1]. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
Based on the WF[1], simulation of a required DL received power level and a ratio of qualified test points over the whole sphere is performed for the following 3 cases. 
· Case 1: antenna module#1 and antenna module#2 are assumed to have the same performance gain
· Case 2: antenna module#1 is assumed to have a lower performance gain than antenna module#2
· Case 3: antenna module#2 is assumed to have a lower performance gain than antenna module#1
In all cases, the antenna modules are assumed to meet the existing spherical coverage requirement. And the following antenna module combinations are considered.
· left-side & right-side combination
· left-side & top-side combination
Here, the considered assumptions are highlighted with yellow color in the captured WF.

	2TRP grid for UE performance evaluation(1.2.1)
· Agreement
· The 2TRP data set is only complete when each TRP traverses the entire surface of the test sphere.
· For optimized AoA1 and AoA2 test point/perceived DL direction coverage, apply a full rotation in  and a half rotation in For optimized AoA1 and AoA2 test point/perceived DL direction coverage, utilize constant-step size grids only.
· In the coordination system of z-axis pointing to AoA1 (P0), the two AoAs (probes) shall be located in xz plane
· Testing both +AoA offset and –AoA offset for each test point shall be the starting point for simulation. The intention is to accommodate the impact from directionality of the AoA1-AoA2 DL orientation vectors. In other words, we want to ensure no testing bias is introduced.

Requirement Concept for UE RF
· Agreement
· Use Option 3 as a baseline. 
· Companies can also provide the evaluation for Option 1 and Option 5.
· FFS on details for requirement concept e.g., DL power level in Option 3, in section 1.2.9
· Option 3: Only verify the UE functionality (e.g., go or no-go) under two AoAs with a fixed DL power level. In other words, the UE can achieve EIS performance not worse than YdBm on the test point pair (corresponding to 2 AoAs) and the ratio of qualified test points over the whole sphere is M%. 

UE orientation during verification or simulation
· Agreement
· UE orientation w.r.t P0 position (z-axis) is part of core requirement consideration.
· In the simulation, RAN4 should study all the orientations 

On DL polarizations
· Agreement
· DL pol. assumption for derivation of the UE RF requirement:
· The UE RF requirement is derived assuming the worst case polarization match between the 2 TRPs. The requirement applies for any combination of DL polarizations from each TRP

AoA separation for UE RF requirement
· Agreement
· AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid.
· In the simulation, all AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} shall be simulated

Further conditions on test directions
· FFS

2TRP scan type to evaluate UE performance
· Agreement
· (No agreement necessary here due to agreement in 1.2.1 to use method consistent with option 2)

Further details for baseline RF requirement
· Agreement
· For the simulation assumption, use Option 2 in proposal 1 as the starting point.
· Option2 for proposal 2 for simulation. 
· Companies are encouraged to study differences between options
· Option 2 in P1: Re-use the legacy spherical coverage receiver sensitivity level (single probe) as the DL power for each probe to set the core requirement
· Option 2 in P2 : RAN4 to consider OR combining to resolve multiple binary outcomes at the same point

Relaxation definitions in UE RF requirement
· FFS
· For the simulation assumption, use Option 2 in proposal 1 as the starting point.

sDCI and mDCI
· Agreement
· Define the RF requirement based on mDCI with understanding that UE supporting sDCI can also meet the requirement.
· To have the unified requirement concept for UEs supporting multi-DCIs as for UEs supporting single DCI, RAN4 can focus on fully overlapping in time and in frequency, supported by UE capabilities “multiDCI-MultiTRP-r16” and “overlapPDSCHsFullyFreqTime-r16.”
· No “joint detect/decode” is considered in simulation for mDCI. In other words, Process only 2 TRP-RX pairs– In this case we only consider two TRP to RX pairs - TRP1-RX1 and TRP2-RX2. The signal from TRP2 to RX1 and TRP1 to RX2 is treated as interference. 

UE simulation assumptions
· Agreement
· Simulation output: Statistics per TRP (further combining not precluded from final requirement)
· Y% @legacy EIS spherical coverage value in dBm as baseline
· X dBm for legacy coverage fraction (example PC1 = 15%, PC3=50%) in 2TRP operation is encouraged based on contribution driven for the sake of comparison
· For mDCI, if any one of the two test directions in a pair fails, the result is a fail for the AoA pair. 
· antenna module assumptions.:
· table below
· company choice on bias, antenna module location, module count, antenna gain, but legacy spherical coverage requirement must be met.

	Item
	Simulation assumption
	Note

	# of antenna module
	2 , dual polarized
	

	array of element antenna in each antenna module
	4x1
	

	Antenna location (front, back, top-side, left-side, right-side, bottom-side)
	combination of the lists
(e.g., left and right, Right and Top, Left and top, .etc.)
	Two antenna modules located at same side is not precluded



UE RF simulation calibration step
· Agreement
· Option 2 as baseline 
· It is proposed to calibrate the simulation baseline with legacy peak EIS spec and legacy spherical EIS spec
· Option 1 can also be considered. 
· It is proposed to calibrate the simulation baseline with legacy 1AoA measurement




Case 1: antenna module#1 and antenna module#2 are assumed to have same performance gain
Figure 2.1 shows the result of the ratio of qualified test points for the antenna module combination of left-side and right-side. 
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                   (a). Each TRP                                  (b) AoA pair for two TRPs
Figure 2.1 : Ratio of qualified test points for antenna module combination of left-side and right-side.
Figure 2.1(a) shows the result for each antenna module per TRP. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 65% is the qualified test points. It means that 65% is met with the DL received power level lower than or equal to -74.4dBm. It is the same concept as EIS spherical coverage. 
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), both antenna modules, left-side and right-side,
· there is about a 3dB gain in the aspect of DL received power level. 
Figure 2.1(b) shows the result for the paired antenna modules of AOA offsets (=30o,60 o,90 o,120 o,150 o,180 o) for 2 TRPs. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 40% is the qualified test points over the whole sphere for AOA offset of 30o,60 o,90 o,120 o, and 150 o,
· about 31% is the qualified test points over the whole sphere for AOA offset of 180 o. In other words, 10% is reduced other than AOA offsets.
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect ofin the aspect of DL received power level,
· about 0.5dB~1dB is worse than -74.4dBm for AOA offset of 30o,60 o,90 o,120 o, and 150 o,
· about 1.6dB is worse than -74.4dBm for an AOA offset of 180o

Figure 2.2 shows the result of the ratio of qualified test points for the antenna module combination of left-side and top-side.
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(a). Each TRP                                  (b) AoA pair for two TRPs
Figure 2.2 : Ratio of qualified test points for antenna module combination of left-side and top-side.
Figure 2.2(a) shows the result for each antenna module per TRP. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 65% is the qualified test points. It means that 65% is met with the DL received power level lower than or equal to -74.4dBm. 
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· there is about a 3dB gain for the antenna module of left-side,
· there is about a 4dB gain for the antenna module of top-side,
Figure 2.2(b) shows the result for the paired antenna modules of AOA offsets (=30o,60 o,90 o,120 o,150 o,180 o) for 2 TRPs. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 35%~36% is the qualified test points over the whole sphere for AOA offset of 30o,60 o,90 o,120 o, 150 o and 180 o
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· about 1.4dB~1.8dB is worse than -74.4dBm for AOA offset of 30o,60 o,90 o,120 o, 150 o and 180 o

Case 2: antenna module#1 is assumed to have a lower performance gain than antenna module#2
Figure 2.3 shows the result of the ratio of qualified test points for the antenna module combination of left-side and right-side. 
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                   (a). Each TRP                                  (b) AoA pair for two TRPs
Figure 2.3 : Ratio of qualified test points for antenna module combination of left-side and right-side.
Figure 2.3(a) shows the result for each antenna module per TRP. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 50% is the qualified test points for the antenna module of left-side. It is equal to the current spherical coverage.
· about 65% is the qualified test points for the antenna module of right-side. 
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· there is no gain for the antenna module of left-side, 
· there is about a 3dB gain for the antenna module of right-side. 
Figure 2.3(b) shows the result for the paired antenna modules of AOA offsets (=30o,60 o,90 o,120 o,150 o,180 o) for 2 TRPs. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 25%~30% is the qualified test points over the whole sphere depending on AOA offset of 30o,60 o,90 o,120 o, and 150 o,
· about 16% is the qualified test points over the whole sphere for an AOA offset of 180 o.
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· about 2.0dB~2.5dB is worse than -74.4dBm for AOA offset of 30o,60 o,90 o,120 o, and 150 o,
· about 3.0dB is worse than -74.4dBm for an AOA offset of 180o

Figure 2.4 shows the result of the ratio of qualified test points for the antenna module combination of left-side and top-side.
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(a). Each TRP                                  (b) AoA pair for two TRPs
Figure 2.4 : Ratio of qualified test points for antenna module combination of left-side and top-side.
Figure 2.4(a) shows the result for each antenna module per TRP. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 50% is the qualified test points for the antenna module of left-side. It is equal to the current spherical coverage.
· about 65% is the qualified test points for the antenna module of top-side. 
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· there is no gain for the antenna module of left-side, 
· there is about a 4dB gain for the antenna module of top-side. 
Figure 2.4(b) shows the result for the paired antenna modules of AOA offsets (=30o,60 o,90 o,120 o,150 o,180 o) for 2 TRPs. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 26%~27% is the qualified test points over the whole sphere depending on AOA offset of 30o,60 o,90 o,120 o, 150 o, and 180 o
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· about 2.5dB~2.8dB is worse than -74.4dBm for AOA offset of 30o,60 o,90 o,120 o, 150 o and 180 o

Case 3: antenna module#2 is assumed to have a lower performance gain than antenna module#1
Figure 2.5 shows the result of the ratio of qualified test points for the antenna module combination of left-side and right-side. 
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                   (a). Each TRP                                  (b) AoA pair for two TRPs
Figure 2.5 : Ratio of qualified test points for antenna module combination of left-side and right-side.
Figure 2.5(a) shows the result for each antenna module per TRP. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 65% is the qualified test points for the antenna module of left-side. 
· about 50% is the qualified test points for the antenna module of right-side. It is equal to the current spherical coverage.
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· there is about a 3dB gain for the antenna module of left-side, 
· there is no gain for the antenna module of right-side. 
Figure 2.5(b) shows the result for the paired antenna modules of AOA offsets (=30o,60 o,90 o,120 o,150 o,180 o) for 2 TRPs. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 26%~29% is the qualified test points over the whole sphere depending on AOA offset of 30o,60 o,90 o,120 o, and 150 o,
· about 16% is the qualified test points over the whole sphere for an AOA offset of 180 o.
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· about 2.0dB~2.3dB is worse than -74.4dBm for AOA offset of 30o,60 o,90 o,120 o, and 150 o,
· about 3.0dB is worse than -74.4dBm for an AOA offset of 180o

Figure 2.6 shows the result of the ratio of qualified test points for the antenna module combination of left-side and top-side.
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(a). Each TRP                                  (b) AoA pair for two TRPs
Figure 2.6 : Ratio of qualified test points for antenna module combination of left-side and top-side.
Figure 2.6(a) shows the result for each antenna module per TRP. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 65% is the qualified test points for the antenna module of left-side. 
· about 50% is the qualified test points for the antenna module of top-side. It is equal to the current spherical coverage.
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· there is about 3dB for the antenna module of left-side, 
· there is no gain for the antenna module of top-side. 
Figure 2.6(b) shows the result for the paired antenna modules of AOA offsets (=30o,60 o,90 o,120 o,150 o,180 o) for 2 TRPs. 
Compared with the current EIS spherical coverage requirement of FR2-1 PC3 in n257, for example, -74.4dBm, 
· about 27%~28% is the qualified test points over the whole sphere depending on AOA offset of 30o,60 o,90 o,120 o, 150 o, and 180 o
Compared with the current EIS spherical coverage of 50%(i.e, 50% ratio), in the aspect of DL received power level,
· about 3.5dB is worse than -74.dBm for AOA offset of 30o,60 o,90 o,120 o, 150 o and 180 o

Summary of Results for Case 1, Case 2 and Case 3
Table 2.1 summarizes the results of the ratio of the qualified test points for Case 1, Case 2, and Case 3.
· Table 2.1: Summary of the ratio of the qualified test points for Case 1, Case 2, and Case 3
	AoA Offset (Degree)
	Ratio of the qualified test points @ -74.4dBm (EIS spherical coverage 50%, PC3 in n257) [%]

	
	left & right-side
	left & top-side

	
	Ant.moduleGain
	Ant.moduleGain

	
	Case 1
	Case 2
	Case 3
	Case 1
	Case 2
	Case 3

	30
	39.7
	25.5
	26.7
	35.8
	26.5
	27.1

	60
	42.8
	29.1
	28.9
	35.8
	26.3
	27.6

	90
	43.5
	29.5
	29.2
	35.1
	26.4
	27.3

	120
	41.7
	26.8
	28.3
	35.8
	26.2
	27.6

	150
	39.5
	24.6
	26.0
	35.5
	26.5
	27.0

	180
	31.0
	15.6
	15.7
	35.0
	26.6
	26.9



Table 2.2 summarizes the results of the required fixed DL received power level at the ratio of 50%(spherical coverage) for Case 1, Case 2, and Case 3.
· Table 2.2: Summary of the required fixed DL received power level at the ratio of 50% for Case 1, Case 2, and Case 3
	AoA Offset (Degree)
	Required fixed DL received power level @ 50% [dBm]

	
	left & right-side
	left & top-side

	
	Ant.moduleGain
	Ant.moduleGain

	
	Case 1
	Case 2
	Case 3
	Case 1
	Case 2
	Case 3

	30
	-73.5
	-71.9
	-72.1
	-73.0
	-71.9
	-71.0

	60
	-73.8
	-72.3
	-72.3
	-72.9
	-71.8
	-71.0

	90
	-73.9
	-72.4
	-72.4
	-72.9
	-71.8
	-70.9

	120
	-73.7
	-72.1
	-72.3
	-72.8
	-71.8
	-70.9

	150
	-73.5
	-72.0
	-72.1
	-72.7
	-71.8
	-70.9

	180
	-72.8
	-71.5
	-71.4
	-72.6
	-71.6
	-70.8



Table 2.3 shows the difference between the required fixed DL received power level and the existing spherical coverage requirement of ‘-74.4dBm’ for FR2-1 PC3 in n257.
· Table 2.3: Difference between the required fixed DL received power level and the existing spherical coverage requirement of ‘-74.4dBm’ for FR2-1 PC3 in n257
	AoA Offset (Degree)
	Difference [dB]

	
	left & right-side
	left & top-side

	
	Ant.moduleGain
	Ant.moduleGain

	
	Case 1
	Case 2
	Case 3
	Case 1
	Case 2
	Case 3

	30
	0.9
	2.5
	2.3
	1.4
	2.5
	3.4

	60
	0.6
	2.1
	2.1
	1.5
	2.6
	3.4

	90
	0.5
	2.0
	2.0
	1.5
	2.6
	3.5

	120
	0.7
	2.3
	2.1
	1.6
	2.6
	3.5

	150
	0.9
	2.4
	2.3
	1.7
	2.6
	3.5

	180
	1.6
	2.9
	3.0
	1.8
	2.8
	3.6



Figure 2.7 shows the ratios in Table 4.1.
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Figure 2.7 : Ratio of the qualified test points for Case 1, Case 2, and Case 3.

From figure 2.7, the followings are observed.
Observation 1: There is a meaningful difference of ratio between Case 1 and Case2, and between Case 1 and Case 3 in both antenna module combinations (left&right, left&top). 
Observation 2: The ratio is different depending on the antenna module combination type.
Observation 3: AOA offset of 180o has about a 10% lower ratio than other AOA offsets in antenna module combination of left & right. 
The ratio of qualified test points over the whole sphere needs to be specified agnostically from the antenna module combination type. In other words, the minimum ratio between the antenna module combination type can be considered for the requirement.
To reduce test time, instead of testing all AOA offsets, it is suggested to test at least two AOA offsets. One AOA offset can be selected from {30 o, 60 o, 90 o } and another AOA offset can be selected from {120 o, 150 o, 180 o }.

Table 2.4 can be one example of the required ratio of the qualified DL received power level for simultaneous 2 DL reception with AOA offsets for FR2-1 PC3.
Table 2.4: EIS spherical coverage of 2 AOA offsets for power class 3
	Operating band
	EIS at Xth %-tile CCDF (dBm) / Channel bandwidth
	X4(%)/AOA Offset (degree)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	30o
	60o
	90o
	120o
	150o
	180o

	n257
	-77.4
	-74.4
	-71.4
	-68.4
	35
	35
	35
	35
	35
	30

	n258
	-77.4
	-74.4
	-71.4
	-68.4
	35
	35
	35
	35
	35
	30

	n259
	-71.9
	-68.9
	-65.9
	-62.9
	35
	35
	35
	35
	35
	30

	n260
	-73.1
	-70.1
	-67.1
	-64.1
	35
	35
	35
	35
	35
	30

	n261
	-77.4
	-74.4
	-71.4
	-68.4
	35
	35
	35
	35
	35
	30

	n262
	-69.7
	-66.7
	-63.7
	-60.7
	35
	35
	35
	35
	35
	30

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements of 2 AOA offsets are verified only under normal thermal conditions as defined in Annex E.2.1.
NOTE 3:  UE shall meet at least two AOA offsets. One is from {30o, 60o, 90o } and another is from {120o, 150o,180o }.
NOTE 4:  For X, if either antenna module is a lower antenna gain than the legacy antenna module, an additional 10% is subtracted from X %.




Figure 2.8 shows the required fixed DL received power level in Table 2.2 and the difference from ‘-74.4dBm’ in Table 2.3.
[image: ]
Figure 2.8 : Required fixed DL received power level and the difference from ‘-74.4dBm’ for Case 1, Case 2, and Case 3.
From figure 2.8, the followings are observed.
Observation 4: There is a meaningful difference of a required fixed DL received power level between Case 1 and Case2, and between Case 1 and Case 3 in both antenna module combinations (left&right, left&top). 
Observation 5: The required fixed DL received power level is different depending on the antenna module combination type.
The required fixed DL received power level for the qualified test points over the whole sphere needs to be specified agnostically from the antenna module combination type. In other words, the maximum value between the antenna module combination type can be considered for the requirement.
To reduce test time, instead of testing all AOA offsets, it is suggested to test at least two AOA offsets. One AOA offset can be selected from {30 o, 60 o, 90 o } and another AOA offset can be selected from {120 o, 150 o, 180 o }.

Table 2.5 can be one example of the required fixed DL received power level for simultaneous 2 DL reception with AOA offsets for FR2-1 PC3. 
Table 2.5: EIS spherical coverage of 2 AOA offsets for power class 3
	Operating band
	EIS at 50th %-tile CCDF (dBm) / Channel bandwidth
	Y[dB]4/AOA Offset (degree)

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	30o
	60o
	90o
	120o
	150o
	180o

	n257
	-77.4 +Y
	-74.4+Y
	-71.4+Y
	-68.4+Y
	2
	2
	2
	2
	2
	2.5

	n258
	-77.4+Y
	-74.4+Y
	-71.4+Y
	-68.4+Y
	2
	2
	2
	2
	2
	2.5

	n259
	-71.9+Y
	-68.9+Y
	-65.9+Y
	-62.9+Y
	2
	2
	2
	2
	2
	2.5

	n260
	-73.1+Y
	-70.1+Y
	-67.1+Y
	-64.1+Y
	2
	2
	2
	2
	2
	2.5

	n261
	-77.4+Y
	-74.4+Y
	-71.4+Y
	-68.4+Y
	2
	2
	2
	2
	2
	2.5

	n262
	-69.7+Y
	-66.7+Y
	-63.7+Y
	-60.7+Y
	2
	2
	2
	2
	2
	2.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements of 2 AOA offsets are verified only under normal thermal conditions as defined in Annex E.2.1.
NOTE 3:  UE shall meet at least two AOA offsets. One is from {30o, 60o, 90o } and another is from {120o, 150o,180o }.
NOTE 4:  For YdB, if either antenna module is a lower antenna gain than the legacy antenna module, an additional 1.5dB is added to Y dB.



Based on the observations, the followings are proposed.
Proposal 1: Consider the minimum ratio between the antenna module combination type if defined.
Proposal 2: Consider the maximum fixed DL received power level between the antenna module combination type if defined.
Proposal 3: Decide whether to apply a single requirement or not regardless of whether one antenna module has a lower antenna performance gain than another antenna module.
Proposal 4: Consider UE capability for different requirements if necessary.
Proposal 5: Consider that UE shall meet the requirement of at least two AOA offsets to reduce test time. One is selected from {30o, 60o, 90o } and another is selected from {120o, 150o, 180o }.
Proposal 6: Consider the requirements of Table 2.4 and Table 2.5 as a starting point.
Conclusion
In this contribution, we provided our views on the enhanced FR2-1 UE RF Rx requirements based on simulation. Related observations and proposals are as follows.
Observation 1: There is a meaningful difference of ratio between Case 1 and Case2, and between Case 1 and Case 3 in both antenna module combinations (left&right, left&top). 
Observation 2: The ratio is different depending on the antenna module combination type.
Observation 3: AOA offset of 180o has about a 10% lower ratio than other AOA offsets in antenna module combination of left & right. 
Observation 4: There is a meaningful difference of a required fixed DL received power level between Case 1 and Case2, and between Case 1 and Case 3 in both antenna module combinations (left&right, left&top). 
Observation 5: The required fixed DL received power level is different depending on the antenna module combination type.

Proposal 1: Consider the minimum ratio between the antenna module combination type if defined.
Proposal 2: Consider the maximum fixed DL received power level between the antenna module combination type if defined.
Proposal 3: Decide whether to apply a single requirement or not regardless of whether one antenna module has a lower antenna performance gain than another antenna module.
Proposal 4: Consider UE capability for different requirements if necessary.
[bookmark: _GoBack]Proposal 5: Consider that UE shall meet the requirement of at least two AOA offsets to reduce test time. One is selected from {30o, 60o, 90o } and another is selected from {120o, 150o, 180o }.
Proposal 6: Consider the requirements of Table 2.4 and Table 2.5 as a starting point.
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