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1 Introduction
In last meeting, RAN4 discussed how to derive Noc level and test method for each test setup such as 1 AoA and 2 AoA, and the related WF [1] was agreed. In this contribution, we provide antenna gain assumption for each test setup in FR2. 
2 Discussion
Test method for Scenario #1
The scenario#1 is 1 AoA with signal coming from the UE Rx beam peak direction. The agreements in last meeting are as follow:
	· From test methodology perspective support Scenario#1 with Type 1 RRM test cases ( UE uses “Fine” RX beams)
· Mode 1: TE emulates target SNR conditions 

· Use Noc level of -155dBm/Hz for PC3 UE in n260

· Note: the feasible SNR will be provided by TE vendors and included in TR 38.810

· Mode 2: TE emulates desired signal only without artificial noise

· From test methodology perspective support Scenario#1 with Type 2 RRM test cases ( UE uses “Rough” RX beams)

· Mode 1: TE emulates target SNR conditions 

· Noc = Noc1 + Y dB

· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases

· Y = [7] dB for PC3 UE (using fine beam peak direction during the test, see slide 4)
· Mode 2: TE emulates desired signal only without artificial noise


The Figure 1 shows 2D plot normalized Rx antenna gain for fine beam and rough beam. The rough beam assumes 2 Rx beam operation. The Rx antenna gain difference between fine beam and rough beam at fine beam peak direction is about 6.1dB. So, the Rx antenna gain difference ‘Y’ could be 7dB considering additional margin. 
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Figure 1 2D plot Rx antenna gain for fine beam and rough beam operation
· Proposal 1: It is reasonable to use 7dB for the Rx antenna gain difference ‘Y’ between fine beam and rough beam at fine beam peak direction.
Test method for Scenario #2
The scenario#2 is 1 AoA with signal coming from the non UE Rx beam peak direction. The agreements in last meeting are as follow:
	· From test methodology perspective support Scenario#2 with Type 1 RRM test cases ( UE uses “Fine” RX beams)

· Mode 1: TE emulates target SNR conditions 

· Noc = Noc1 + X dB

· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases

· X derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and [50]%-tile EIS)

· Mode 2: TE emulates desired signal only without artificial noise

· From test methodology perspective support Scenario #2 with Type 2 RRM test cases ( UE uses “Rough” RX beams)

· Tested directions:

· Option 2A: Any single direction which is covered by 50% percentile EIS spherical coverage of the DUT

· Mode 1: TE emulates target SNR conditions 

· Noc = Noc1 + X + Z dB

· Noc1 is the Noc level for the case of Scenario 1 and Type 1 RRM test cases

· X derived based on EIS spherical coverage requirement (i.e. difference between the peak EIS and [50]%-tile EIS)

· Z is [8] (Use [8] dB intermediate value. Further refine the values in RAN4 #90 (as a part of maintenance). Any values can be considered based on companies’ simulation results (see slide 4). 

· Mode 2: TE emulates desired signal only without artificial noise


The figure 2 shows the normalized Rx antenna gain CDF for fine beam and rough beam (2 beam). The difference between (a) and (b) is measurement grid points to measure Rx antenna gain. (a) is consider full sphere measurement grid (100% coverage), and (b) is only consider measurement grids which met 50%-tile EIS spherical coverage based on fine beam. If RAN4 considers full sphere measurement grid points, it means that 50%-tile EIS spherical coverage based on RF test cannot be reused for RRM performance tests. So, for RRM performance tests, 50%-tile EIS spherical coverage should be redefined. Then the value ‘Z’ could be used by 5dB considering additional margin. If 50%-tile EIS spherical coverage based on RF test is considered for rough beam, large Rx antenna gain difference should be defined as 11~12dB as shown in Figure 2(b). 
· Observation 1: Depending on spherical coverage to measure Rx antenna gain, the antenna gain difference between fine beam and rough beam at 50%-tile is different. 
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(a)                                                 (b)
Figure 2 Normalized Rx antenna gain for fine beam and rough beam. (a) based on full sphere measurement grid (b) based on the measurement grid met 50%-tile spherical coverage using fine beam
· Proposal 2: Before determining the Rx antenna gain difference between fine beam and rough beam at 50%-tile spherical coverage, RAN4 needs to decide whether or not to reuse beam peak direction and 50%-tile spherical coverage obtained from RF requirement tests. 

Test method for Scenario #3
The scenario#3 is 2 AoA with signal coming from two different direction simultaneous. The agreements for the lower bound of maximum feasible SINR in last meeting are as follow:
	· Case 2: Simultaneous transmissions from 2 probes 

· The lower bound of maximum feasible SINR

· Use maximum gain difference between the 2 directions when signals and artificial noise are received on the same UE Rx beam to determine SINR

· The antenna gain difference for dual directions on the same UE RX beam (decided by D defined in slide 8 and 9) will be further discussed in the RRM room as a part of performance requirements definition

· Lower bound of SINR can be derived based on the Equations in slide 7.


Test direction for 2 AoA should be satisfied with 
· Both signals come from the non RX beam peak directions

· The angle between two probes should match the relative probe spacing of 30, 60, 90, 120, 150 and UE is in the directions in which the UE RRM test cases can be performed. 

· Both directions which are covered by [50%] percentile EIS spherical coverage of the DUT
By the condition that the signal coming from both directions are within 50%-tile EIS spherical coverage, the antenna gain difference for dual directions would be less than [peak antenna gain – 50%-tile spherical antenna gain]. In RF EIS spherical coverage requirements, the EIS difference between peak direction and 50%-tile spherical coverage is 10.9dB and 12.6dB for n257 and n260, respectively. Therefore, the antenna gain difference for dual direction ‘D’ could be considered by 10.9dB and 12.6dB for n257 and n260, respectively.
· Proposal 3: The antenna gain difference for dual directions could use EIS difference between peak direction and 50%-tile spherical coverage.
3 Conclusion 
In this contribution, we provide antenna gain difference between fine beam and rough beam for each test setup in FR2, and we propose
Test method for Scenario #1
· Proposal 1: It is reasonable to use 7dB for the Rx antenna gain difference ‘Y’ between fine beam and rough beam at fine beam peak direction.
Test method for Scenario #2
· Observation 1: Depending on spherical coverage to measure Rx antenna gain, the antenna gain difference between fine beam and rough beam at 50%-tile is different. 

· Proposal 2: Before determining the Rx antenna gain difference between fine beam and rough beam at 50%-tile spherical coverage, RAN4 needs to decide whether or not to reuse beam peak direction and 50%-tile spherical coverage obtained from RF requirement tests. 
Test method for Scenario #3
· Proposal 3: The antenna gain difference for dual directions could use EIS difference between peak direction and 50%-tile spherical coverage.
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