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1.
Introduction
This contribution raises an issue of the treatment of power / control cables physically attached to the UE. 
2.
Discussion
In TS 38.101-2, following Table E.2.2-1 is specified, and there is also the editor’s note which indicates a testability issue to be solved. Since the treatment of power / control cables has an impact on the activities to study test procedures in RAN5, we need to decide the policy on the cables as soon as possible. Though the purpose of this table is to specify the voltage condition, we can observe the two types of DUTs from this table. One is a DUT operating with external power source (AC main) and the other is a DUT which operates with its own battery.
· Extract from TS 38.101-2 – 

E.2.2
Voltage

Editor’s note: This requirement is incomplete. The following aspects are either missing or not yet determined:

Methodology to control the voltage in a case which a power cable is not connected to DUT is FFS since it is not agreed whether we can connect the power cable to DUT at the OTA measurement situation yet.
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


· End of extract - 
Observation 1: There would be 2 types of DUTs in terms of different power source types:

· Type A: DUT which normally operates with its own battery. 
· Type B: DUT which operates with external power source(AC main)
We analyse the treatment of these 2 types of DUTs separately below.

2.1
DUT operates with its own battery (Type A DUT)
There are some possibilities for treatment of cables. One is to test the UE by connecting the external power source via power supplying cable (such as a cable connected to a dummy battery in the UE, or a USB cable), the other is to test with a battery equipped in the UE.  Table 1 summarizes the pros and cons of the two methods.
Table 1 Comparison of  test methods w/wo an external power supply cable
	Method
	Pros
	Cons

	I. Testing by connecting the external power source via feeder cable
	Cable connected to a dummy battery
	1. No need to suspend the tests to charge the battery. Set of tests (like several days long) can be done continuously.

2. The provided voltage is ensured to be in the specified voltage and also it is stable.
	1. There could be an impact on the measurement result. e.g. The emission pattern can be changed by the presence of a cable(non-transparent material) and also by the modification of a molded case.

2. Test condition is different from that is normally used as a mobile device.

	II. 
	Cable connected to a USB connector
	1. No need to suspend the tests to charge the battery. Set of tests (like several days long) can be done continuously.
	1. There could be an impact on the measurement result. e.g. The emission pattern can be changed by the presence of a cable(non-transparent material).
2. Test condition is different from that is normally used as a mobile device.
3. There might be no means to control the voltage, i.e. Extreme condition tests (VL, VH) cannot be conducted.

	II. Testing with battery
	1. No impact on the measurement result.
2. Test condition is same as normally used as a mobile device. 
	1. Need to charge the battery frequently (like, once per 1 ~ several hours, depending on the test), which results in the longer total test time.
2. As the remaining battery level falls, it is expected that the output voltage might also go down, which is unintended extreme condition test (VL).
3. No means to control the voltage, i.e. Extreme condition tests (VL, VH) cannot be conducted.


Considering the test time and automated measurement aspect [1], it seems the testing with power supply cable would be a realistic solution and would be a first choice. However, in that case the assessment of the impact from the cable (i.e. additional MU is required) is required. Depending on the outcome of the assessment, we need to decide whether to go method I or method II.
As a result, following procedure is proposed to solve this issue.

Proposed procedure:

Step 1) Conduct an assessment of an impact (i.e. additional MU) caused by a presence of the power supply cable. For the assessment of the MU, we may need following information. 

· The typical positional relation of the FR2 array antenna elements and the power supply connector / dummy battery & its cable.

· Type of cable. ( Especially, the thickness of the cable is important  )

Concerning companies (especially, UE vendors) are encouraged to provide above information.

Step 2) If the additional MU is acceptable level, we go with option I). Otherwise take option II) but need further consideration to shorten the test time as much as possible. 
Proposal 1: Adopt proposed procedure for determination of treatment of power supply cable for DUT operates with its own battery (Type A DUT).
2.2
DUT operates with external power source (Type B DUT)
For the DUT operates with external power source, as the DUT itself normally operates with power supply cable, it is considered that the measurement results with power supply cable is an appropriate measurement result. In addition to that, we can assume that the cables can be arranged to avoid interfering a beam from / to the DUT when it is actually deployed in a room. Hence, there would be no need to consider the additional MU due to power supply cable. 
Proposal 2: No additional MU required due to the existence of the power supply cable for the DUTs operate with external power source (Type B DUT).

Note that, making the separated MU for Type A and B in the test specification is not proposed here. If the conclusion for Type A DUT is to take Method I, and the impact to the overall MU is not so big, in that case, we can have common MUs for Type A and Type B considering the maintainability of the test specification. 


4. Conclusion
In this paper, we introduced our analysis on the impact of power / control cables during the measurement. 
Observation 1: There would be 2 types of DUTs in terms of different power source types:

· Type A: DUT which normally operates with its own battery. 
· Type B: DUT which operates with external power source(AC main)
Proposal 1: Adopt proposed procedure for determination of treatment of power supply cable for DUT operates with its own battery (Type A DUT).

Proposal 2: No additional MU required due to the existence of the power supply cable for the DUTs operate with external power source (Type B DUT).



4.
References

[1] R4-1709771, “On the Effect of DUT Configuration on Conformance Test Automation and Test Times”, R&S, RAN4 NR#3, Nagoya
Page 1

