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1.	Introduction
RAN5 identified inconsistency among specifications regarding humidity limit for normal condition, i.e., there is lower humidity limit for NTC in some specifications, but no lower limit in some other specifications. And RAN5 sends RAN4 LS in [1] asking RAN4 why lower humidity limit differs and detailed consideration to keep lower humidity limit in core specifications:
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?


In this contribution we provide our views on humidity limit for normal condition and propose a solution to this issue.
2. 	Discussion
Looking through 3GPP specifications for GSM/UTRA/E-UTRA/NR respectively, it can be noticed that lower humidity limit (25%) is kept for most RATs except for GERAN. Though it is likely no performance dependency in conduction test result for sub-6GHz, RAN4 keeps humidity range as 25%~75% in most of times. Our understanding is that normal condition should be restricted at a nominal temperature and a nominal humidity with a reasonable deviation. If the lower limit 25% is removed, that means even 0% humidity is also required explicitly. In our view 0% humidity is not a normal condition but an extreme condition which is better not to be explicitly included in normal test condition.
Observation 1:	0% humidity is not a normal condition but an extreme condition which is better not to be explicitly included in normal test condition.
On the other hand, it is noticed that the humidity condition is not the primary condition but just a side condition for normal temperature requirements. Though an explicit humidity range is rigorous for specification, it brings unnecessary burden to test labs to maintain an exact humidity even in room condition. The motivation for specifying an explicit humidity range is to define an exact test environment for normal condition. But it is the common understanding that there is no much performance dependency with humidity in normal room test.
Observation 2:	humidity condition is not the primary condition but just a side condition for normal temperature requirements and there is no much performance dependency with humidity in normal room test.
The conflicts among specifications about humidity reflects the fact that an explicitly strict humidity range for room test is not necessary. Simply removing the lower limit is no harm to industry test but a humidity range 0%~75% is not aligned with the common understanding of “Normal” condition and “Extreme” condition in core requirements. 
Given no much performance dependency, to address both the specification inconstancy issue and practical industrial demand, we propose to remove the explicit humidity range, i.e., to remove the both lower limit and upper limit. Instead, normal temperature test is required to be performed under room humidity condition unless otherwise stated, as shown below:
	+15C to +35C
	for normal conditions (with relative humidity of 25 % to 75 %under room humidity conditions unless otherwise stated)

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



For environmental conditions in 3GPP specification, it is not always specified with an exact range. e.g., for most OTA specifications (TS 37.144, TS 373.154, TS 38.161, etc.), the temperature is only required with “room temperature” with and example temperature recommended but not mandated:
	[bookmark: _Toc518664352]A.2.2	Temperature
All the OTA requirements are applicable in room temperature e.g. 25C. 



Normal temperature can be defined as “room temperature”, for humidity as side condition for normal temperature which has less impact to performance, “room humidity” should be also okay.
Observation 3:	in some 3GPP specifications normal temperature is defined as “room temperature”, for humidity as side condition for normal temperature which has less impact to performance, “room humidity” should be also okay.
So far, the humidity inconsistency among specifications can be summarized as Table 1.
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 (room temperature)
	TS 37.144, TS 373.154, TS 38.161, etc.



Based on above discussion, we think it is absolutely necessary to address the humidity inconsistency issue among specifications, and the best way is just to require with “room humidity” for most RF core specifications. For some test cases, e.g., ESD in EMC specification, a reasonable humidity range could be separately specified. 
Observation 4:	“room humidity” is enough for most RF core specifications while exact humidity range could be separately discussed for specifications involved with humidity-sensitive cases, e.g. EMC.
With that, we have following proposal, draft CRs and reply LS to solve this issue:
Proposal 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.
	+15C to +35C
	for normal conditions (with relative humidity of 25 % to 75 %under room humidity conditions unless otherwise stated)

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



The corresponding draft CRs to NR specifications are provided in [2] [3], and a draft reply LS is provided in Annex.
3. 	Conclusion
Observation 1:	0% humidity is not a normal condition but an extreme condition which is better not to be explicitly included in normal test condition.
Observation 2:	humidity condition is not the primary condition but just a side condition for normal temperature requirements and there is no much performance dependency with humidity in normal room test
Observation 3:	in some 3GPP specifications normal temperature is defined as “room temperature”, for humidity as side condition for normal temperature which has less impact to performance, “room humidity” should be also okay.
Observation 4:	“room humidity” is enough for most RF core specifications while exact humidity range could be separately discussed for specifications involved with humidity-sensitive cases, e.g. EMC.
Proposal 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.
	+15C to +35C
	for normal conditions (with relative humidity of 25 % to 75 %under room humidity conditions unless otherwise stated)

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


The corresponding draft CRs to NR specifications are provided in [2] [3], and a draft reply LS is provided in Annex.
4. 	References
[1] R5-221604 (R4-2207623)    “LS on lower humidity limit in normal temperature test environment”, Source: RAN5, To: RAN4
[2] R4-2208488    “Draft CR to TS 38.101-1 on humidity condition for normal temperature”, Samsung
[3] [bookmark: _GoBack]R4-2208491    “Draft CR to TS 38.101-2 on humidity condition for normal temperature”, Samsung
5. 	Annex: draft Reply LS
Title:	[Draft] Reply LS on lower humidity limit in normal temperature test environment
Response to:	R5-221604 / R4-2207623
Release:	Release 15
Work Item:	5GS_NR_LTE-UEConTest

Source:	RAN4
To:	RAN5
Cc:	N/A

Contact Person:	
Name: 	Bozhi Li
E-mail Address: 	bozhi.li@samsung.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	N/A


1. Overall Description:
RAN4 would like to thank RAN5 for the LS (R5-221604 / R4-2207623) on lower humidity limit in normal temperature test environment. 
According to discussion in RAN4, the issue of humidity inconsistency among specifications does exist. Besides the cases mentioned in R5-221604, RAN4 identifys other cases of inconcistency. Refer to following for the summary of humidity inconsistency among specifications.
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 (room temperature)
	TS 37.144, TS 373.154, TS 38.161, etc.



RAN4 agrees that it is necessary to align the humidity condition among specifications. It is RAN4 understanding that performance dependency due to humidity is negligable for RF core requirements. There may be some dependency for minority specification e.g. ESD in EMC specification.  After discussion, it is concluded in RAN4 that RAN4 will replace the inconsistent humidity range with room humidity unless otherwise stated in core specifications.

2. Actions:
To RAN5
ACTION: 	RAN4 respectfully asks RAN5 to take above RAN4 answers into consideration for the future work.
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