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1.	Background
In RAN5#94-e 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 shown as Table 1 [2].
Table 1.  Summary of humidity inconsistency among specifications
	Humidity requirement
	Related specifications

	With humidity range 0% ~ 75%
	TS 51.010-1, TS 36.508 v16.7.0, ETSI EN 301 908-13, etc.

	With humidity range 25% ~ 75%
	TS 36.101, TS 38.101-1, TS 38.101-2, etc.

	Without humidity range
	TS 37.144, TS 373.154, TS 38.161, etc.



The following question was raised by RAN5 to RAN4 [1].
To RAN4 group.
ACTION: 	
1. 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?


After receiving RAN5 LS, RAN4 has initiated the discussion on how to resolve the inconsistency on test environment humidity limit since RAN4#103-e [3, 4]. However, no agreements have been achieved so far. During the discussion, the history of the inconsistencies among specs are tracked. It is noticed that the lower humidity limit was first introduced into 3GPP TS 05.05 for radio transmission and reception of GSM/EDGE with relative humidity of 25% to 75% for normal conditions. Later, a CR in [5] to remove the lower limit for humidity was approved for GSM spec, while for the upper limit the CR suggested to keep it unchanged since the upper limit was considered do have an effect on RF performance. The 3G/4G/5G specs inherit the description of humidity from GSM spec. This could be the main cause of the inconsistencies among specs in RAN4 and RAN5.
2. 	Discussion
In RAN4#104-bis-e meeting, two options were proposed to solve the inconsistencies between RAN4 and RAN5 on humidity limit in normal temperature test environment [6, 7]. During the online discussion, five companies supported Option 2 and two companies supported Option 1. Meanwhile one more option was raised as Option 3 during the discussion shown as below.
· Proposals
· Option 1: It is proposed to remove the explicit humidity range and normal temperature test is required to be performed under room humidity condition unless otherwise stated. (Samsung, Apple)
· Option 2: Keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs. (ZTE, OPPO, Huawei, Ericsson, Nokia)
· Option 3: Humidity conditions can be simply set according to IEC publications in both normal and extreme conditions, and we can remove the 25%~75% range. (Apple)

3. 	WF
3.1  Necessity to resolve the inconsistency.
Regarding to the necessity to resolve the inconsistency, the main issue is that if the humidity do impacts the test stability and reliability of devices. Furthermore, from Table 1, we see that the inconsistencies appear not only in the specs of different RATs but also in different RAN groups. However, during the discussion, it seems companies still have different views on whether the test environment should be the same in different RATs or in different RAN groups. Companies also have different views if it is reasonable to have different humidity ranges in normal condition and extreme condition.
· Question 3.1-1  Does the humidity environment have potential impacts on the test stability and reliability of devices?
· Option 1:  Yes
· Option 2:  No
· Option 3:  Others
Agreement: 
· Yes, the humidity environment has potential impacts on the test stability and reliability of devices although the degree of impact is FFS.

· Question 3.1-2  Do we need to unify the test environment for humidity in different RATs / different RAN groups?
· Option 1:  Yes
· Option 2:  No
· Option 3:  Others
Agreement: 
· Yes, there is a need or at least it is better to unify the test environment for humidity in different RATs / different RAN groups.

· Question 3.1-3  Is it reasonable to have different humidity ranges in normal condition and extreme condition?
· Option 1:  Yes
· Option 2:  No
· Option 3:  Others
Discussion:
· No consensus on if it is reasonable to have different humidity ranges in normal condition and extreme condition.
· Option 1:  ZTE, HW
· Option 2:  OPPO, Apple
· Option 3:  Samsung
3.2  If resolution is necessary, in which RAN group to resolve the inconsistency?
In the previous discussion, some solutions have been proposed to resolve the inconsistency. The main disagreement lies in the aspects in which RAN group the inconsistencies will be solved.
· Question 3.2-1  In which RAN group we intend to resolve the inconsistency?
· Option 1:  RAN4
· Option 2:  RAN5
· Option 3:  Both RAN4 and RAN5
· Option 4:  Others
Discussion:
· No consensus on the RAN group to resolve the inconsistency.
· Option 1:  Samsung, Apple
· Option 2:  OPPO, ZTE

3.3  If resolution is necessary, which option is preferred?
To resolve the inconsistency on humidity range, companies are welcome to provide their preference among the following options, any other solutions are not precluded.
· Question 3.3-1  Which option is the preference to resolve inconsistency?
· Option 1:  It is proposed to remove the explicit humidity range and normal temperature test is required to be performed under room humidity condition unless otherwise stated.
· Option 2:  Keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs.
· Option 3:  Humidity conditions can be simply set according to IEC publications in both normal and extreme conditions, and we can remove the 25%~75% range.
Discussion:
· No consensus on which option to resolve inconsistency.
· Option 1:  Samsung
· Option 2:  OPPO, ZTE, HW
· Option 3:  Apple

WF on resolving humidity inconsistency:
· The humidity environment has potential impacts on the test stability and reliability of devices although the degree of impact is FFS.
· There is a need or at least it is better to unify the test environment for humidity in different RATs / different RAN groups.
· The following aspects are FFS
· Is it reasonable to have different humidity ranges in normal condition and extreme condition?
· In which RAN group we intend to resolve the inconsistency?
· Options to resolve inconsistency (Other solutions are not precluded)
· Option 1:  It is proposed to remove the explicit humidity range and normal temperature test is required to be performed under room humidity condition unless otherwise stated.
· Option 2:  Keep the current description in RAN4 spec with the relative humidity range of “25% ~ 75%” as the solution to resolve the inconsistencies among the specs.
· Option 3:  Humidity conditions can be simply set according to IEC publications in both normal and extreme conditions, and we can remove the 25%~75% range.
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