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WF
2TRP grid for UE perfomance evaluation
· Proposals:
· Proposal 1: The 2TRP data set is only complete when each TRP traverses the entire surface of the test sphere. (R4-2300709)
· [image: A picture containing chart

Description automatically generated]Proposal 2: In the coordination system of z-axis pointing to AoA1 (P0), the two AoAs (probes) are suggested to be located in xz plane. (R4-2300987, R4-2301572, R4-2302522, directed by R4-2300709 to tdoc in SI)
· Proposal 3: 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 (R4-2302522, directed by R4-2300709 to tdoc in SI)
· [bookmark: _Hlk118857836]Proposal 4: Example 2TRP scan grid using principles of Proposals 1, 2 & 3: RAN4 to considering using a complementary pair version of the 2TRP scan included in R4-2300709 to evaluate UE performance (R4-2300709)
· The TRPs are separated by some static AoA separation
· No missing AoA pairs (under the constraint of the test system)
· No duplicate AoA test pairs
· Proposal 5: OEMs and chipset vendors to comment on the directionality of the AoA1-AoA2 DL orientation vectors, e.g., whether reciprocity of the TRPs will tolerate the observed directionality.

Agreement (in chairman notes): 
· The 2TRP data set is only complete when each TRP traverses the entire surface of the test sphere.
· In the coordination system of z-axis pointing to AoA1 (P0), the two AoAs (probes) are suggested to be located in xz plane.

Agreement: 
· 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 
· Proposal for UE RF requirement concept (test time estimate excerpted from R4-2302522)
· Option 1: The EIS total spherical coverage requirement should be defined with the tolerance Z dBm based on the requirements for the single direction (R4-2301622). 
· Option 3 from WF R4-2220533: 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%. (R4-2300196, R4-2300268, R4-2300709, R4-2301234, R4-2302250). 
· Option 5: Spherical coverage requirement only applies to ‘2nd direction’, but no requirement is applied to 1st direction. Consider the spherical coverage requirement for 2nd direction in the condition where the CDF of antenna beam gain for 1st direction meets the minimum spherical coverage of 50%. (R4-2300949)
	Test Approach
	Minimum Number of Spherical Coverage Test Points N
	Number of Polarization Combinations P
	Number of AoA2 Probes M
	Effort/Test Time for multi-AoA DL spherical coverage test [min]

	
	
	
	
	Min
	Max

	Option 1 sDCI
	312
	4
	2
	1165
	1633

	
	
	2
	2
	582
	816

	Option 1 mDCI
	312
	any
	2
	582

	Option 3, sDCI and mDCI
	312
	4
	2
	21
	166

	
	
	2
	2
	21
	83



Agreement (in chairman motes): 
· Use Option 3 as 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

Timeline to determine Requirement Concept for UE RF 
· Proposal: Postpone down-selection of requirement concept until after simulation assumption is aligned and simulation results are collected (R4-2300987)
Agreement:
· Confirm Option 3 in section 1.2.2 as requirement concept if no critical issue identified after simulation results are collected.

UE orientation during verification or simulation
· Proposal on UE orientation for UE RF requirement derivation and verification
· Option 1: UE orientation w.r.t P0 position (z-axis) is based on declaration from the pool: {top, bottom, left, right, front, back} (R4-2300987)
· Option 2: Other
Agreement (in chairman motes): 
· 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
· Proposals:
· Proposal 1: on architecture assumption (Y/N):
· Assuming four antenna panels per UE as the reference architecture for deriving the spherical coverage requirement of the spherical coverage requirement for the multi-Rx chain DL reception. The four panels are separated into two pairs, and each pair is composed of two antenna panels with orthogonal polarizations that are co-located (R4-2300268, R4-2300987, R4-2302250)
· Proposal 2: DL pol. assumption for derivation of the UE RF requirement (Y/N):
· 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 (R4-2300709)
· Proposal 3: DL pol. assumption for verification of the UE RF requirement
· Option 1: The requirement applies for any combination of DL polarizations from each TRP, i.e for any of (TRP1, TRP2), (TRP1, TRP2), (TRP1, TRP2) or (TRP1, TRP2). RAN5 to choose which combination(s) to test for compliance verification. (R4-2300709)
· Option 2: Further study whether it is sufficient to verify the UE RF performance with a pair of orthogonal polarizations from the two probes for the UE RF requirement test (R4-2302250)
· Option 3: with cross-polarized combinations (AoA1&AoA2 and AoA1&AoA2) to reduce test cases (R4-2300987, R4-2301572)
· Option 4: with polarization combinations of  and  for the 2-DL spherical coverage test case. (R4-2301622)
Agreement (in chairman motes): 
· 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 
· Proposals:
· Proposal 1: Number of AoA separations that UE must meet RF requirements.
· Option 1: UE is verified for one self-declared AoA separation from an agreed pool of options: (R4-2300268, R4-2300709. R4-2300987)
· Option 2: UE is verified for smallest AoA separation > 60⁰ : (R4-2300146)
· Option 2: UE is verified for  two AoA offsets, one larger than 90° and one smaller than 90° (R4-2302250)
· Proposal 2: test AoA separation list in addition to 60⁰ and 90⁰:
· Option 1: 30°, 120°, 150° (R4-2300949)
· Option 2: 30°, 120°, 150°, 180° (R4-2300987)
· Option 3: 135°, 180° (R4-2301622)
· Option 4: Should be decided in test method SI
Agreement (in chairman motes):
· AoA offset value should be an integer multiple of the step size of the constant step size measurement test grid.

Agreement: 
· in the simulation, all AoA separation values in the list {30°, 60°, 90°, 120°, 150°, 180°} shall be simulated.

Further conditions on test directions
· Proposals
· Option 1: Consider the spherical coverage requirement for 2 AoA directions in the condition that the existing spherical coverage requirement for a single direction is met. (R4-2300949) 
· Consider the spherical coverage requirement for 2nd direction in the condition where the CDF of antenna beam gain for 1st direction meets the minimum spherical coverage of 50%.
· Option 2: The selection for the set of points qualified for multi-Rx requirement should be independent from the selection for the set of points qualified for legacy EIS spherical coverage requirement (R4-2301759)
Agreement:
· FFS

2TRP scan type to evaluate UE performance 
· Proposal for collecting spatial data:
· Option 1: Use complementary pair version of the 2TRP scan shared in R4-2300709, pending company check.
· Option 2: For each evaluated AoAsep, combine results for +AoAsep and -AoAsep determined from the basic 2TRP scan shared in R4-2300709, pending company check. 
Agreement:
· (No agreement necessary here due to agreement in 1.2.1 to use method consistent with option 2 above)

Further details for baseline RF requirement 
· Proposals
· Proposal 1: Consider Rx power imbalance as a side condition for the spherical coverage requirement. (R4-2300949)
· Option 1: Different DL power levels from both TRPs, with at least one of the DL power level equal or close to the legacy spherical coverage EIS requirement level for reception from a single direction. (R4-23000196)
· Option 2: Re-use the legacy spherical coverage receiver sensitivity level (single probe) as the DL power for each probe to set the core requirement.  (R4-2302250)
· Proposal 2: How to combine data for each grid point:
· Option 1: if one test point is verified more than once, this test point can be marked as PASS only if it can pass every time. Only the test point that meets the legacy spherical coverage requirement needs to be verified.  (R4-2301572)
· Option 2: RAN4 to consider OR combining to resolve multiple binary outcomes at the same point (R4-2300087)

Agreement (in chairman motes): 
For the simulation assumption, use Option 2 in proposal 1 as the starting point.
Agreement: 
· Option2 for proposal 2 for simulation. 
· Companies are encouraged to study differences between options.

Relaxation definitions in UE RF requirement 
· Proposals
· Proposal 1: relaxation framework 
· Option 1: Only ∆R2TRP used (applies to legacy EIS spherical coverage for deriving coverage directions) (R4-2300146, R4-2301572, R4-2301622)
· Option 2: ∆R2TRP not used, instead relax coverage fraction (for example PC3 reduced from 50% to F*50%) (R4-2300709)
· Option 3: Both ∆R2TRP and relaxed coverage fraction needed (R4-2301759) 
· Proposal 2: relaxation resolution 
· Option 1: … large AoA offset would not be relaxed by the same amount as with small AoA offset 
Agreement:
· FFS

sDCI and mDCI 
· Proposals
· Proposal 1: requirements for sDCI and mDCI
· Option 1: RAN4 to define a different set of UE RF requirements for single-DCI and multi-DCI schemes. (Nokia)
· Option 2: If there is some performance difference between sDCI and mDCI, such difference can be reflected in the requirement. (Apple)
· Proposal 2: mDCI scenario:
· Option 1: 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.” (Apple)
· Option 2: To define single set of requirements for both sDCI and mDCI, fully overlapping in time and non-overlapping/fully overlapping in frequency should be taken as the starting point for mDCI. (ZTE)
· Proposal 3: receiver assumption:
· Option 1: Use MMSE-IRC as receiver assumptions for defining RF requirement for both sDCI and mDCI. Besides the two UE processing assumptions, no further consideration of other “joint detect/decode” aspect in UE BB processing for mDCI is assumed. (Apple)
· 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. 
· Jointly process all TRP-RX combinations – In this case we consider all combinations of TRP to RX pairs – TRP1-RX1, TRP1-RX2, TRP2-RX1, TRP2-RX2, like 4x4 MIMO.
Agreement (in chairman motes): 
· 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.”
Agreement: 
· 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
· Proposals
· Proposal 1: simulation output
· Option 1: X dBm @50%-tile, and/or Y% @legacy EIS spherical coverage value (R4-2300987)
· Option 2: Other
· Proposal 2: antenna module assumptions
· Option 1 : table below (R4-2300987)
· Option 2: other
	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



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. 
· [bookmark: _GoBack]antenna module assumptions.:
· table above
· company choice on bias, antenna module location, module count, antenna gain, but legacy spherical coverage requirement must be met.

UE RF simulation calibration step
· Proposals
· Option 1: It is proposed to calibrate the simulation baseline with legacy 1AoA measurement. (R4-2300987)
· Option 2: It is proposed to calibrate the simulation baseline with legacy peak EIS spec and legacy spherical EIS spec. (R4-2300987)
· Option 3: Other
Agreement:
· Option 2 as baseline
· Option 1 can also be considered.

2TRP UE behavior assumptions
· Proposal on module selection
· Option 1: UE assigns ‘first’ module to track TRP that yields highest RSRP among all combinations of modules and TRPs. The subsequent module is assigned to track the other TRP.
· SINR maximization instead of RSRP maximization not precluded.
· Option 2: Other
· Proposal on beam selection
· Option 1: UE selects beam for each module so RSRP of RS from assigned TRP is maximized.
· SINR based beam selection instead of RSRP not precluded.
· Option 2: Other
· Proposal on module-splitting
· Option 1: no module splitting behavior is assumed.
· Option 2: Up to UE implementation
Agreement:
· FFS

UE packaging assumptions
· Proposals for consideration (R4-2300987)
	Item
	Simulation assumption
	Note

	Front cover (Plastic, Glass, Ceramic, Metal)
	Glass
	This information is meaningful only if it’s the same with the material which covers antennas. 

	Back cover (Plastic, Glass, Ceramic, Metal)
	Glass
	

	Side cover / Frame (Plastic, Glass, Ceramic, Metal)
	Metal
	

	Display panel – Full (Y) or Partial (N)
	Y
	

	Bezel Margin
	1.5mm
	Module can’t be placed outer edge of UE to secure mechanical reliability



Agreement:
· FFS
Further details for UE requirement concept option 1 from WF R4-2220533 
· Proposals
· Proposal 1: If the requirement is defined based on sensitivity statistics, take the EIS degradation as the baseline. (R4-2301572)
· Y/N
· Proposal 2: How to combine data for each grid point:
· Option 1: other
· Option 2: RAN4 to consider harmonic mean in the mW domain to resolve multiple sensitivity outcomes at the same point (R4-2300087)
Agreement:
· FFS
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