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1.	Introduction
As a FR2 RRM test setup, DFF or IFF+DFF method has been introduced in conformance test specifications. Different from TRx test system where IFF is used, applicability of DFF test method depends on the UE antenna array sizes (D), hence the UE vendor declaration on the antenna implementation is needed. In this paper, we provide our proposal on the declaration form of FR2 antenna implementation used for determination of test method applicability.
TR 38.810 ,TS 38.508-1(copied from 38.810) 
The applicability criteria of the DFF setup are:
…
-	A manufacturer declaration on the following elements is needed:
-	Manufacturer declares antenna array size

2.	Discussion
2.1 Reviewing the current descriptions
There is a description on the declaration of UE and applicable test methods in TS 38.533 Annex I.0. These descriptions are based on TR 38.810 Section 5.3. Note that we didn’t have corresponding description in TRx Test Spec (38.521-2/3) as RAN5 decided to choose IFF test method for TRx for which no declaration was needed. 
I.0	Test applicability per permitted test method
The applicability of each permitted test method for the different RRM Angle of Arrival (AoA) setups as defined in Section A.9 is defined in Table I.0-1.
Table I.0-1 AoA Test Setup applicability per permitted test method
	AoA Test Setup
	No DUT antenna configuration declaration
	DUT antenna configuration declaration

	
	
	Configuration 1
(one antenna panel with D ≤ 5 cm active at any one time)
	Configuration 2
(More than one antenna panel D ≤ 5 cm without phase coherency between panels active at any one time)
	Configuration 3
(Any phase coherent antenna panel of any size)

	Setup 1
	IFF
	DFF, DFF simplification, IFF
	DFF, DFF simplification, IFF
	IFF

	Setup 2a
	IFF
	DFF, DFF simplification, IFF
	DFF, DFF simplification, IFF
	IFF

	Setup 2b
	IFF
	DFF, DFF simplification, IFF
	DFF, DFF simplification, IFF
	IFF

	Setup 3
	IFF
	DFF, IFF, IFF+DFF
	DFF, IFF, IFF+DFF
	IFF

	Setup 4
	IFF
	DFF, IFF, IFF+DFF
	DFF, IFF, IFF+DFF
	IFF

	NOTE:	D = DUT radiating aperture declared by UE vendor.



We observe following issues/ambiguity in the current descriptions.

[bookmark: o1]Observation 1: D is explained/defined in slightly different way
· D is the diameter of the smallest sphere that encloses the radiating parts of the DUT (38.810 5.2.1.2, 38.508-1 B.2.2.4 etc,,) 
· D = DUT radiating aperture (38.810 5.3,  Annex I.0 38.533 etc…)
Also, there is a relating sentence that addresses the multiple antenna panels and how D should be considered but with slightly different way.
· D is indicated as one panel size (Header column of Table I.0-1 38.533)
· TR 38.810 explains D can be a size of multiple panels if they behaves as a single array 
-	If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating aperture applies to this single array

[bookmark: o2]Observation 2: Current definition of test method applicability rule using 3 antenna configurations is not exhaustive enough
For example, with the current definitions in 38.533 Table I.0-1, the UEs with multiple phase coherent antenna panels but the overall dimension including all panels is still ≤ 5cm is classified to Configuration 3, which is not applicable to DFF. Clearly, it should be applicable to DFF as per the yellow highlighted part below.
The applicability criteria of the DFF setup are:
-	The DUT radiating aperture is D ≤ 5 cm
-	Either a single radiating aperture, multiple non-coherent apertures or multiple coherent apertures DUTs can be tested
-	If multiple antenna panels that are phase coherent are defined as a single array, the criterion on DUT radiating aperture applies to this single array
-	D is based on the MU assessment in Annex B.1.1.3
-	The measurement distance larger than the far-field criteria defined in clause 5.2.1.2 is not precluded
-	If the uncertainties can be further optimized, the MU may be reduced or D may be increased
-	A manufacturer declaration on the following elements is needed:
-	Manufacturer declares antenna array size
2.2.	Proposal for test method applicability rule and UE declaration form
Considering Observation 1 and 2, we propose the test method applicability rule and UE declaration form here.  Overall, there will be 2 options.
[bookmark: o3]Observation 3 : 2 Options for test method applicability determination 
Option 1 : Clarify D as a size of phase coherent array antenna active at any one time ( regardless of whether it is on one panel or distributed in multiple panels ) and define test method applicability solely depends on D.
Option 2 : Define test method applicability rule based on the current form using “antenna configuration” but add missing scenarios.
While we admit that Option 2 gives clear explanation on the type of UE antenna configuration, our proposal is to go with Option 1 as it is the minimum information required to judge test method applicability and also the test method applicability rule becomes simpler.
[bookmark: p1]Proposal 1 : Define test method applicability solely based on D rather than antenna configurations, and clarify D with ”the diameter of the smallest sphere that encloses the radiating parts of the phase coherent array antenna active at any one time”.
2.3 Declaration form of D
It is said that D is provided from the UE declaration, but the concrete form of declaration is not yet introduced in TS 38.508-2. There would be two ways of declaration: One is to declare straightforwardly the value of D [cm], another is to declare whether D <= 5cm or not(TRUE/FALSE).
[bookmark: o4]Observation 4 : There would be 2 options for the declaration of D
Option a) Declare D [cm] 
Option b) Declare D <= 5cm or not (TRUE/FALSE)
With our view, there is a benefit to introduce declaration of D in the former way a) in the conformance test specifications. If the declaration is done with a), the test system with shorter range length than that for D=5cm for higher frequency can still be used as long as the minimum range length requirement is met for that declared D. Of course, the test system coverage is limited for higher frequency, but we already observe that typical commercial UE(especially PC3) will not have D=5cm and typical value is D=2~3 cm (e.g. 1x4 or 2x4 array with 5mm interval ), hence  the test system with shorter range length than for D=5cm can still cover almost all the available UEs. 
[bookmark: o5]Observation 5 : The typical UE(especially PC3) has smaller array antenna size than 5cm. Test system with shorter range length than for D=5cm can still cover the almost all of the available UEs in reality.
While we see subtle limit for the test coverage, we will see following advantages if declaration is given by option a).
[bookmark: o6]Observation 6: Benefit with declaration option a)
i) Test system (chamber) size can become smaller
ii) Dynamic range is better 
iii) Reuse of the test system designed for early released lower bands(e.g. FR2a / FR2b) for later released higher bands (e.g. FR2c / FR2x(not formal yet) ) can be possible 
On the other hand, with b), test house cannot judge the applicability of test system even though the potentially the test system meets the range length requirement. Considering that in general the OTA test system is of high cost than conducted conformance test system, then the test coverage should be extended as much as possible for the higher efficiency of the conformance test process. The desire for the extension of the test coverage is already raised from some companies in the context of larger DUT testing than 30cm.
[bookmark: o7]Observation 7 : With the declaration with option b), test system can be judged not usable for higher frequency even though the test system potentially has enough range length for that UE
Of course, there will be a Cons for Option a);  more information needs to be revealed by UE vendor. We note here that the declaration of D itself (if not provided, only IFF applicable) and accuracy of D is up to UE vendor as long as it is bigger than actual D.
For information, Table 1 shows the example of required range length for each D according to the equation in 38.508-1. 
Table 1 Minimum Range Length for various frequency and D
	　
	D[cm]

	f[GHz]
	3.0
	3.5
	4.0
	4.5
	5.0

	23.45
	27.6
	32.4
	38.0
	44.4
	51.6

	32.125
	32.8
	39.5
	47.3
	56.1
	66.1

	40.8
	38.0
	46.6
	56.6
	67.9
	80.5

	44.3
	40.1
	49.5
	60.3
	72.6
	86.4

	49
	42.9
	53.3
	65.3
	78.9
	94.2

	53.4
	45.6
	56.9
	70.0
	84.9
	101.6




[bookmark: p2]Proposal 2 : Add UE declaration with Option a) in TS 38.508-2.

3.	Conclusion
In this paper, test method applicability rule based on the UE declaration on antenna implementation is discussed. Following observations are made.
Observation 1: D is explained/defined in slightly different way
Observation 2: Current definition of test method applicability rule using 3 antenna configurations is not exhaustive enough
Observation 3 : 2 Options for test method applicability determination 
Option 1 : Clarify D as a size of phase coherent array antenna active at any one time ( regardless of whether it is on one panel or distributed in multiple panels ) and define test method applicability solely depends on D.
Option 2 : Define test method applicability rule based on the current form using “antenna configuration” but add missing scenarios.
Observation 4 : There would be 2 options for the declaration of D
Option a) Declare D [cm] 
Option b) Declare D <= 5cm or not (TRUE/FALSE)
Observation 5 : The typical UE(especially PC3) has smaller array antenna size than 5cm. Test system with shorter range length than for D=5cm can still cover the almost all of the available UEs in reality.
Observation 6: Benefit with declaration option a)
iv) Test system (chamber) size can become smaller
v) Dynamic range is better 
vi) Reuse of the test system designed for early released lower bands(e.g. FR2a / FR2b) for later released higher bands (e.g. FR2c / FR2x(not formal yet) ) can be possible 
Observation 7 : With the declaration with option b), test system can be judged not usable for higher frequency even though the test system potentially has enough range length for that UE

 RAN5 is asked to endorse following proposals
Proposal 1 : Define test method applicability solely based on D rather than antenna configurations, and clarify D with ”the diameter of the smallest sphere that encloses the radiating parts of the phase coherent array antenna active at any one time”.
Proposal 2 : Add UE declaration with Option a) in TS 38.508-2.
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