	
3GPP TSG-RAN WG4 Meeting #106bis-e                                                    R4-2305105  
Online, April 17 – April 26, 2023

[bookmark: _Ref118560578]Agenda item:	 5.16.2.4 
Source:	 vivo
Title:	Discussions on Measurement grids for spec 38.161 
Document for:	 Approval
1. Introduction
In RAN4#106 meeting, the measurement grids for TRP TRS testing was agreed [1]. This contribution discusses how to introduce the new measurement grids properly in the TS 38.161.  
2. Discussions on measurement grids
Given two sets of measurement grids have been adopted for TRP and TRS testing, and it is also agreed that each one can be selected for certification testing when the total expanded MU is within the specified Max MU value, then both measurement grids should be reflected in the specification equally. 

The proposed update is shown in the Annex part of this contribution.
Proposal 1: Discuss and conclude the measurment grids for specification 38.161, as proposed in Annex part.
3. Conclusions
We have the following proposal to reflect the two sets of measurement grids in FR1 TRP TRS specification:
Proposal 1: Discuss and conclude the measurment grids for specification 38.161, as proposed in Annex part.
4. Reference
[1] [bookmark: _Ref118302750]R4-2302917	WF for Rel-18 TRP TRS WI, vivo, RAN4 #106.
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5. Annex: proposals for spec update

< start of change 1>
[bookmark: _Toc130324626]A.3.3.2	TRP Test procedure
[bookmark: _GoBack]The TRP of the DUT is measured by sampling the radiated transmit power of the DUT with three-dimensional scan at various locations surrounding the device. The measurement is performed with a constant sampling step of 15 degrees or 30 degrees in both theta () and phi () axes for TRP measurement. This accounts for a total of 266 measurements or 62 measurements for each of two orthogonal polarizations since measurements at theta = 0 and 180 degrees only require one measurement each. For bands frequency >3GHz, if 30-degrees constant sampling step is used, then only the Clenshaw-Curtis quadrature integral approximation of TRP approach with weights defined in Clause Table A.3.5.1-4 can be adopted. 
For some test system can not measure 180º EIRP, then the extrapolation approach can be adopted when generating the 3D antenna pattern. All of the measured power values will be integrated to TRP, as defined in Clause A.3.5.1.
For TRP measurement, the evaluations shall be performed at maximum transmit power. 
The measurement procedure includes the following steps:
1) Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2) Connect the SS with the DUT through the link antenna following steps 1 and 2 in section 6.2.1.4.2 of TS 38.521-1 [5] and ensure the DUT transmits with its maximum power.
3) Measure the power at each measurement point, and calculate  by adding the composite loss of the entire transmission path.
The TRP value is calculated using the TRP integration approaches outlined in Clause A.3.5.1.
This TRP test procedure is common to both SA and EN-DC measurements. The detailed UE configurations for TRP test in SA and EN-DC mode are specified in Clause A.2.
[bookmark: _Toc130324627]A.3.3.3	TRS Test procedure
The TRS of the DUT is measured by sampling effective isotropic sensitivity (EIS) of the DUT with three-dimensional scan at various locations surrounding the device. The measurement is performed with a constant sampling step of 30 degrees or 45 degrees in both theta () and phi () axes for TRS measurement. For bands frequency >3GHz, if 45-degrees constant sampling step is used, then only the Clenshaw-Curtis quadrature integral approximation of TRS approach with weights defined in Clause Table A.3.5.2-4 can be adopted.
EIS, or receiver sensitivity measurements, is defined as the minimum downlink signal power received at the UE antenna input required to provide a data throughput rate greater than or equal to 95% of the maximum throughput of the reference measurement channel (RMC) (the maximum throughput is per Appendix A of TS 38.521-1 [5]).
For TRS measurement, the evaluations shall be performed at maximum transmit power. 
The measurement procedure includes the following steps:
1)	Place the DUT inside the QZ following the positioning guideline defined in Clause 6.
2)	Connect the SS with the DUT through the measurement antenna.
3)	Follow steps 1 through 4 in section 7.3.2.4.2 of TS 38.521-1 [5], with the following exception: determine each EIS, i.e., by adjusting the downlink signal level until the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point. The downlink power step size shall be no more than 0.5 dB when the RF power level is near the NR sensitivity level.
The TRS value is calculated using the equation and integration approaches outlined in Clause A.3.5.2.
This TRS test procedure is common to both SA and EN-DC measurements. The detailed UE configurations for TRS test in SA and EN-DC mode are specified in Clause A.2.
< end of change 1>
< start of change 2>
[bookmark: _Toc130324629]A.3.5	Definition of TRP and TRS for AC
[bookmark: _Toc130324630]A.3.5.1	Total Radiated Power (TRP)
This definition is used to calculate the Total Radiated Power (TRP) value. For Anechoic Chamber method, TRP is defined as:
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]		
Where the effective isotropic radiated power (EIRP) is defined as
		
Where  is the product of the power delivered to the antenna and the antenna’s power gain, and EIRPθ and EIRPϕ are the EIRP in the corresponding θ and ϕ polarizations.
The summation form based on the sin weights of TRP with Anechoic Chamber method is defined as:
	           	
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles. The value of sin(θn) follows Table A.3.5.1-1 and Table A.3.5.1-2.
Table A.3.5.1-1: Weights for Classical sin with 15o
	Classical sin

	 [deg]
	Weights

	0
	0

	15
	0.0678

	30
	0.1309

	45
	0.1851

	60
	0.2267

	75
	0.2529

	90
	0.2618

	105
	0.2529

	120
	0.2267

	135
	0.1851

	150
	0.1309

	165
	0.0678

	180
	0



Table A.3.5.1-2: Weights for Classical sin with 30o
	Classical sin

	 [deg]
	Weights

	0
	0

	30
	0.1309

	60
	0.2267

	90
	0.2618

	120
	0.2267

	150
	0.1309

	180
	0



The summation form based on the Clenshaw-Curtis quadrature integral approximation of TRP with Anechoic Chamber method is defined as:
	           	 
Where the value of W(θn) follows Table A.3.5.1-13 and Table A.3.5.1-4.
Table A.3.5.1-13: Weights for Clenshaw-Curtis Quadrature with 15o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	15
	0.0661

	30
	0.1315

	45
	0.1848

	60
	0.227

	75
	0.2527

	90
	0.262

	105
	0.2527

	120
	0.227

	135
	0.1848

	150
	0.1315

	165
	0.0661

	180
	0.007



Table A.3.5.2-1: Weights for Clenshaw-Curtis Quadrature with 30o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	30
	0.1315

	60
	0.227

	90
	0.262

	120
	0.227

	150
	0.1315

	180
	0.007




[bookmark: _Toc130324631]A.3.5.2	Total Radiated Sensitivity (TRS)
This definition is used to calculate the Total Radiated Sensitivity (TRS) value.  For Anechoic Chamber method, the TRS with is defined as:
	     	   
Where the effective isotropic sensitivity (EIS) is defined as the minimum power level at which the throughput exceeds or equal to 95% of the maximum throughput of the specified RMC, at each sampling point, and EISθ and EISϕ are the EIS in the corresponding θ and ϕ polarizations.
The summation form based on the sin weights of TRS with Anechoic Chamber method defined as: 
	                  
Where N and M are the number of sampling intervals for θ and ϕ. θn and ϕm are the measurement angles. The value of sin(θn) follows Table A.3.5.2-1 and Table A.3.5.2-2.
Table A.3.5.2-1: Weights for Classical sin with 30o
	Classical sin

	 [deg]
	Weights

	0
	0

	30
	0.1309

	60
	0.2267

	90
	0.2618

	120
	0.2267

	150
	0.1309

	180
	0



Table A.3.5.2-2: Weights for Classical sin with 45o
	Classical sin

	 [deg]
	Weights

	0
	0

	45
	0.1851

	90
	0.2618

	135
	0.1851

	180
	0



The summation form based on the Clenshaw-Curtis quadrature integral approximation of TRS with Anechoic Chamber method is defined as:
	                  
Where the value of W(θn) follows Table A.3.5.2-13 and Table A.3.5.2-4..
Table A.3.5.2-13: Weights for Clenshaw-Curtis Quadrature with 30o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	30
	0.1315

	60
	0.227

	90
	0.262

	120
	0.227

	150
	0.1315

	180
	0.007



Table A.3.5.2-4: Weights for Clenshaw-Curtis Quadrature with 45o
	Clenshaw-Curtis

	 [deg]
	Weights

	0
	0.007

	45
	0.1848

	90
	0.262

	135
	0.1848

	180
	0.007



< end of change 2>
