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1.	Introduction
Measurement uncertainties for FR2 beam correspondence tolerance is still undefined ([1][2]).
This document makes a proposal on how to derive such measurement uncertainty. 
2.	Core requirements overview
Analysing minimum conformance requirements and test procedure for beam correspondence tolerance, it can be seen that beam correspondence tolerance is defined as:
	6.6.1.3.3.2	Beam correspondence tolerance for PC3
The beam correspondence tolerance requirement ∆EIRPBC for power class 3 UEs is defined based on a percentile of the distribution of ∆EIRPBC, defined as ∆EIRPBC = EIRP2 - EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that
-	EIRP1 is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the direction of the incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.
-	EIRP2 is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with relying on UL beam sweeping.
-	The link angles are the ones corresponding to the top Nth percentile of the EIRP2 measurement over the whole sphere, where the value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.
For power class 3 UEs, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the maximum limit in Table 6.6.1.3.3.2-1.
Table 6.6.1.3.3.2-1: UE beam correspondence tolerance for power class 3
	Operating band
	Max ∆EIRPBC at 85 %-tile ∆EIRPBC CDF (dB)

	n257
	3.0

	n258
	3.0

	n260
	3.2

	n261
	3.0

	NOTE:	The requirements in this table are verified only under normal temperature conditions as defined in Annex E.2.1





As shown, beam correspondence tolerance requirement is defined as a given power percentile around the sphere of a differential EIRP measurement.
The EIRP difference for a compliant UE will be no higher than 3.2 dB for at least 85% of the measurement grid points around the sphere. Hence, it seems to be reasonable to assume that test system configuration to make each of these measurements will be similar. 
3.	Measurement uncertainties contributions
Similarly as in [3], for the beam correspondence tolerance measurement, it is thought that all the MU factors associated to calibration stage in EIRP absolute power measurement MU budget table are cancelled out as the 2 signals experience the same absolute level distortion. 
In the same way, the following MU factors in the DUT measurement stage also cancel out in the FR2 beam correspondence tolerance measurement MU budget:
· Measure distance uncertainty
· Quality of the Quiet Zone
· Mismatch
· Standing wave between the DUT and measurement antenna
· Phase curvature
· Random uncertainty
· Influence of XPD
· Insertion Loss Variation
· RF leakage (from measurement antenna to the receiver/transmitter)
· Multiple measurement antenna uncertainty
Hence the MU factors remaining will be:
· Positioning misalignment
· Uncertainty of the RF Power measurement equipment
· Amplifier uncertainties
· Influence of noise

Proposal 1: Adopt N/A for the MU elements other than Positioning misalignment, uncertainty of the RF Power measurement equipment, amplifier uncertainties and influence of noise in FR2 Beam Correspondence tolerance measurement MU.
Proposal 2: Adopt 0.5 dB for the uncertainty value of amplifier uncertainty (as agreed in R5-215319 [4] Proposal 4) in FR2 Beam Correspondence tolerance measurement MU.
Proposal 3: In the absence of a CDF reference cure and to enable progress on this priority 1 test case, adopt 1.0dB (systematic error) as influence of noise(SNR) for FR2 Beam Correspondence tolerance measurement MU as proposed in [3] for FR2 relative power measurement MU.
Proposal 4: Adopt +/- 0.4dB (as expanded uncertainty) for Uncertainty of the RF Power measurement equipment as proposed in [3].
Proposal 5: Define total Beam Correspondence tolerance MU as +/- 1.63dB.
4.	Conclusion
This document describes how to calculate FR2 beam correspondence tolerance measurement MU and makes the following proposals:
Proposal 1: Adopt N/A for the MU elements other than uncertainty of the RF Power measurement equipment, amplifier uncertainties and influence of noise in FR2 Beam Correspondence tolerance measurement MU.
Proposal 2: Adopt 0.5 dB for the uncertainty value of amplifier uncertainty (as agreed in R5-215319 [4] Proposal 4) in FR2 Beam Correspondence tolerance measurement MU.
Proposal 3: In the absence of a CDF reference cure and to enable progress on this priority 1 test case, adopt 1.0dB (systematic error) as influence of noise(SNR) for FR2 Beam Correspondence tolerance measurement MU as proposed in [3] for FR2 relative power measurement MU.
Proposal 4: Adopt +/- 0.4dB (as expanded uncertainty) for Uncertainty of the RF Power measurement equipment as proposed in [3].
Proposal 5: Define total Beam Correspondence tolerance MU as +/- 1.63dB.
5.	References
[1] 38.521-2 v16.9.0 “User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone”
[2] 38.903 v16.9.0 “Derivation of test tolerances and measurement uncertainty for User equipment (UE) conformance test cases”
[3] R5-210845, “On FR2 relative power measurement uncertainty”, Anritsu, RAN5#90-e
[4] R5-215319, “On MU of FR2 power control test cases”, Anritsu, RAN5#92-e




3GPP TSG


-


RAN5 Meeting #


9


3


-


e


                                                  


    


R5


-


2


1


7703


 


Electronic Meeting, 


8


th


 


–


 


19


th


 


November


 


2021


 


Title


: 


 


 


        


Beam correspondence Measurement Uncertainties derivation


 


 


Source:


 


        


Keysight 


Technologies


 


UK Ltd


 


Agenda Item:


 


5.3.


1


.17


 


Document for:


 


Discussion and 


E


ndorsement


 


 


1.


 


Introduction


 


Measurement uncertainties for 


FR2 


beam correspondence tolerance is 


still 


undefined


 


([1][2]).


 


This document makes a proposal on how to derive 


such measurement uncertainty.


 


 


2


.


 


Core requirements overview


 


Analysing


 


minimum conformance requirements 


and test procedure 


for 


beam correspondence tolerance, 


it can be seen that


 


beam


 


correspondence tolerance is 


defined as:


 


6.6.1.3.3.2


 


Beam correspondence tolerance for PC3


 


The beam correspondence tolerance requirement 


?


EIRPBC for power class 3 UEs is defined based on a percentile of the distribut


ion of 


?


EIRPBC, defined as 


?


EIRPBC = EIRP2 


-


 


EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that


 


-


 


EIRP


1


 


is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the 


direction of t


he incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.


 


-


 


EIRP


2


 


is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with 


relying on UL beam sweeping


.


 


-


 


The link angles are the ones corresponding to the top N


th


 


percentile of the EIRP


2


 


measurement over the whole sphere, where the 


value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.


 


For power cl


ass 3 UEs, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the maximum limit in Table 6.6.1.3.3.2


-


1.


 


Table 6.6.1.3.3.2


-


1: UE beam correspondence tolerance for power class 3


 


Operating band


 


Max 


?


EIRP


BC


 


at 85 %


-


tile 


?


EIRP


BC


 


CDF 


(dB)


 


n257


 


3.0


 


n258


 


3.0


 


n260


 


3.2


 


n261


 


3.0


 


NOTE:


 


The requirements in this table are verified only under 


normal temperature conditions as defined in Annex 


E.2.1


 


 


As shown, b


eam correspondence tolerance


 


requirement is defined as a given power percentile 


around 


the sphere 


of a differential 


EI


RP


 


measurement


.


 


The EIRP difference for a compliant UE will be 


no higher than 3.2 dB 


for at least 85% of the 


measurement grid points around the sphere. 


Hence, it seem


s


 


to be reasonable 


to assume that 


test 


system configuration to make each of these measurements will be similar. 


 


3


.


 


Measurement uncertainties contributions


 




3GPP TSG - RAN5 Meeting # 9 3 - e                                                         R5 - 2 1 7703   Electronic Meeting,  8 th   –   19 th   November   2021   Title :               Beam correspondence Measurement Uncertainties derivation     Source:            Keysight  Technologies   UK Ltd   Agenda Item:   5.3. 1 .17   Document for:   Discussion and  E ndorsement     1.   Introduction   Measurement uncertainties for  FR2  beam correspondence tolerance is  still  undefined   ([1][2]).   This document makes a proposal on how to derive  such measurement uncertainty.     2 .   Core requirements overview   Analysing   minimum conformance requirements  and test procedure  for  beam correspondence tolerance,  it can be seen that   beam   correspondence tolerance is  defined as:  

6.6.1.3.3.2   Beam correspondence tolerance for PC3   The beam correspondence tolerance requirement  ? EIRPBC for power class 3 UEs is defined based on a percentile of the distribut ion of  ? EIRPBC, defined as  ? EIRPBC = EIRP2  -   EIRP1 over the link angles spanning a subset of the spherical coverage grid points, such that   -   EIRP 1   is the total EIRP in dBm calculated based on the beam the UE chooses autonomously (corresponding beam) to transmit in the  direction of t he incoming DL signal, which is based on beam correspondence without relying on UL beam sweeping.   -   EIRP 2   is the best total EIRP (beam yielding highest EIRP in a given direction) in dBm which is based on beam correspondence with  relying on UL beam sweeping .   -   The link angles are the ones corresponding to the top N th   percentile of the EIRP 2   measurement over the whole sphere, where the  value of N is according to the test point of EIRP spherical coverage requirement for power class 3, i.e. N = 50.   For power cl ass 3 UEs, the requirement is fulfilled if the UE’s corresponding UL beams satisfy the maximum limit in Table 6.6.1.3.3.2 - 1.   Table 6.6.1.3.3.2 - 1: UE beam correspondence tolerance for power class 3  

Operating band  Max  ? EIRP BC   at 85 % - tile  ? EIRP BC   CDF  (dB)  

n257  3.0  

n258  3.0  

n260  3.2  

n261  3.0  

NOTE:   The requirements in this table are verified only under  normal temperature conditions as defined in Annex  E.2.1  

 

As shown, b eam correspondence tolerance   requirement is defined as a given power percentile  around  the sphere  of a differential  EI RP   measurement .   The EIRP difference for a compliant UE will be  no higher than 3.2 dB  for at least 85% of the  measurement grid points around the sphere.  Hence, it seem s   to be reasonable  to assume that  test  system configuration to make each of these measurements will be similar.    3 .   Measurement uncertainties contributions  

