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1.
Introduction

In last RAN5 meeting, an LS on lower humidity limit in normal temperature test environment was sent to RAN4 [1]. It is identified that there are inconsistencies on the lower humidity limit in the normal temperature test environment among 2G/3G/4G/5G specifications. The following question was raised by RAN5.


[image: image1]
In this contribution, we provide our considerations on humidity limit for normal condition and propose a draft reply LS to RAN5.
2. 
Discussion

After further check with the history of GSM/WCDMA/LTE and NR specs, it is found that the lower humidity limit was first introduced into 3GPP TS 05.05 for radio transmission and reception of GSM/EDGE shown as below. The humidity limits for normal condition in GSM spec are inherited to 3G/4G/5G specs. However, a CR in [2] to remove the lower limit for humidity was approved for GSM spec many years ago. It was mentioned in the CR that there is no performance dependency on the lower limit for the humidity level. So for testing purpose, the CR indicated that it doesn’t make any sense to keep the lower limit. Regarding to the upper limit, [2] suggested to keep it unchanged since it is considered that the upper limit do have an effect on RF performance. To this end, it also became the main reason for the inconsistencies among the 2G/3G/4G and 5G specs.
Observation 1:
The lower and upper limits of humidity were specified for normal test environment in GSM spec and inherited to 3G/4G/5G specs. One early CR to remove lower humidity limit in GSM test spec caused the inconsistencies among the specifications. The major inconsistencies occur between RAN4 and RAN5 specs.
Based on the discussion in [2], it is notified that the humidity condition is not the primary factor affects the normal RF test. Thus one possible solution to resolve the inconsistency is to remove the humidity definition in normal test condition. A note that the humidity condition will be declared by manufacturers and recorded in the test report shall be added for normal test environment.
Solution 1:
Remove the detail description of relative humidity in normal test conditions. Add a note to indicate that the relative humidity condition will be declared by manufacturers and recorded in the test report.
On the other hand, if we look at the BS conformance testing spec, we find that the humidity lower limit is also specified in TS 38.141 as below although the detail values of relative humidity are different.
Table B.1: Limits of conditions for normal test environment
	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15 C
	30 C

	Relative humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible


Observation 2:
The lower and upper limits of relative humidity are also specified in BS conformance testing spec for normal test environment although the detail values are different.
The definition of lower humidity limit in normal temperature test environment has been specified at UE side as “25 % to 75 %” for many years. Although for most of the test cases under normal temperature conditions the humidity does not affect the test performance of UE, some test items such as ESD (Electro-Static Discharge) do have strict requirements in humidity. For some instruments or system components in mmW dark chamber, the requirements for relative humidity should also be considered. A narrow range of relative humidity of “25 % to 75 %” is more reasonable since “up to 75%” indicates that UE should also support the condition under relative humidity of “0% to 25%” which is an extra requirement to the current UEs.
Solution 2:
Keep the current description of relative humidity in normal test conditions as it is now in RAN4 specs with the range of “25% ~ 75%”.
With the above two solutions, considering the less impacts to the current UE tests in 3G/4G/5G, we slightly prefer to the Solution 2.
Proposal 1:
It is suggested to take Solution 2 which keeps the current range of “25% ~ 75%” for relative humidity in normal test conditions so as to resolve the conflicts among the specifications.
A draft reply LS is attached as follows.
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1. Overall Description:

RAN4 thanks for RAN5 LS R5- 221604. 

Regarding the following question from RAN5:

RAN WG5 respectfully requests RAN WG4 to provide the reason why the lower humidity limit in normal temperature test environment differs in GERAN/UTRA/E-UTRA/NR. Are there any detail considerations to keep the lower humidity limit for normal test environment?

RAN4 discussed the issue of lower humidity limit in normal temperature test environment. After further check with the history of GSM/WCDMA/LTE specs, it is found that the lower humidity limit was first introduced into 3GPP TS 05.05 for radio transmission and reception of GSM/EDGE shown as below.

The definition of lower humidity limit in normal temperature test environment in GSM specifications has been specified as “25 % to 75 %” since version 7.0.0 for more than 20 years. The content of this part has been continued to be used in RAN4 specifications for UTRA, LTE and NR systems. Although for most of the test cases under normal temperature conditions the humidity does not affect the test performance of UE, some test items such as ESD (Electro-Static Discharge) do have strict requirements in humidity. For some instruments or system components in mmW dark chamber, the requirements for relative humidity should also be considered. A narrow range of relative humidity of “25 % to 75 %” is more reasonable since “up to 75%” indicates that UE should also support the condition under relative humidity of “0% to 25%” which is an extra requirement to the current UEs.

RAN4 concludes that the relative humidity of “25% to 75%” for normal test conditions should be uniformly specified for GERAN/UTRA/E-UTRA/NR systems.

2. Actions:

To RAN5

ACTION: 
RAN4 kindly asks RAN5 to take above RAN4 answers into consideration in their future work.
3. Date of Next TSG-RAN WG4 Meetings:

3GPP RAN4#104
22 – 26 Aug 2022
Toulouse, France

3GPP RAN4#104-bis-e
10 – 19 Oct 2022
Online

To RAN4 group.


ACTION: 	


RAN WG5 respectfully requests RAN WG4 to provide the reason why the lower humidity limit in normal temperature test environment differs in GERAN/UTRAN/E-UTRAN/NR. Are there any detail considerations to keep the lower humidity limit for normal test environment?








D.2.1	Temperature (GSM 400, GSM 900 and DCS 1800)


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


+15C  �  +35C	for normal conditions (with relative humidity of 25 % to 75 %);


 


�10C  �  +55C 	for DCS 1 800 MS and small MS units extreme conditions�(see IEC publications	 68�2�1 and 68�2�2);


 


�20C  �  +55C 	for other units extreme conditions (see IEC publications 68�2�1 and 68�2�2).


 


Outside this temperature range the MS, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the MS exceed the transmitted levels as defined in 3GPP TS 05.05 for extreme operation.





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. For normal conditions, the relative humidity will be declared by manufacturers and recorded in the test report.
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Outside this temperature range the MS, if powered on, shall not make ineffective use of the radio frequency spectrum. In no case shall the MS exceed the transmitted levels as defined in 3GPP TS 05.05 for extreme operation.








 5 / 5

