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1 Introduction

In the last meeting (RAN5#87e, May-2020), the following action point to review the existing test point analysis of NR (FR1, FR2) RF tests for optimization was proposed in [1].

	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#87e.21
	RF
	Review the existing test point analysis of NR (FR1, FR2) RF tests for optimization.
	DCM, E///, Huawei, Qualcomm, Oppo, DISH, China Unicom, TMO, CAICT, CMCC, Sporton
	R5-201818

R5-202375
	RAN5#89e
	Open


The purpose of this contribution is to review existing test point analysis for Extreme condition and to discuss the necessity of optimization.
2 Discussion
3GPP compliant UEs shall fulfil all RF core requirements not only in NC (Normal Condition) but also in EC (Extreme Temperature, Voltage) according to the Annex E of core specification [2]. 
E.2.1
Temperature

The UE shall fulfil all the requirements in the full temperature range of:

Table E.2.1-1: Temperature conditions

	+15(C to +35(C
	For normal conditions (with relative humidity of 25 % to 75 %)

	-10(C to +55(C
	For extreme conditions (see IEC publications 68‑2‑1 and 68‑2‑2)


Outside this temperature range the UE, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the UE exceed the transmitted levels as defined in clause 6.2 for extreme operation.

E.2.2
Voltage

The UE shall fulfil all the requirements in the full voltage range, i.e. the voltage range between the extreme voltages.

The manufacturer shall declare the lower and higher extreme voltages and the approximate shutdown voltage. For the equipment that can be operated from one or more of the power sources listed below, the lower extreme voltage shall not be higher, and the higher extreme voltage shall not be lower than that specified below.

Table E.2.2-1: Voltage conditions

	Power source
	Lower extreme

voltage
	Higher extreme

voltage
	Normal conditions

voltage

	AC mains
	0,9 * nominal
	1,1 * nominal
	nominal

	Regulated lead acid battery
	0,9 * nominal
	1,3 * nominal
	1,1 * nominal

	Non regulated batteries:

Leclanché

Lithium

Mercury/nickel & cadmium
	0,85 * nominal

0,95 * nominal

0,90 * nominal
	Nominal

1,1 * Nominal
	Nominal

1,1 * Nominal

Nominal


Considering this situation above, following three options for selecting test environment are possible.

(1) five environments including extreme conditions (NC, TL/VL, TL/VH, TH/VL, TH/VH)

(2) one environment not including extreme conditions (NC)

(3) three environment including some extreme conditions (NC, TL/VL, TH/VH)
Regarding temperature/voltage depended test cases, in RAN5, (1) are tested for each test ID. This makes some test cases much larger in terms of number of the test points.
Total test point (including testing time) can be reduced if we can optimize these EC test points. Following figures describe some options for optimization. RAN5 can adopt these options if we prove applicability or reasonability to skip specific EC test points (purple highlighted) with technical justification.
· (b) Option 1
: Test EC with some test ID (e.g. #01, 05), and test only NC with the other test IDs
· (c) Option 2
: Test part of EC and skip specific combination of EC (e.g. Test only corner cases (TL/VL, TH/VH) and skip TL/VH and TH/VL)
Observation 1
: EC is fully tested in the current approach and there is a chance to optimize EC test points.
[image: image1.emf]
Figure 2.2-1 Options to optimize EC test points
Therefore, it is proposed that UE vendors provide technical justification in order to make the analysis of EC test points more meaningful.
Proposal 1
:  Further analysis is needed to decide for whether Option 1 or Option 2 is applicable in FR1 RF tests.
3 Proposal
Observation 1
: EC is fully tested in the current approach and there is a chance to optimize EC test points.
Proposal 1
:   Further analysis is needed to decide for whether Option 1 or Option 2 is applicable in FR1 RF tests.
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