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1
Introduction
In previous RAN4 meetings, the applicability of ETC core requirements have been discussed [1-4]. A WF was discussed to clarify the ETC requirements applicability [3], but given there was no consensus on next-step actions for this topic, the WF was not approved. However, some views on this topic have been aligned after several round of discussions. 
RAN5 is developing the conformance test cases for ETC requirements, an LS from RAN5 on FR2 Extreme temperature conditions clarifications is received [5] for clarification of RF requirements applicability on ETC condition.
This paper discusses the applicability of RF requirements on ETC and prepare the draft reply LS to RAN5.

2
Discussion

2.1  ETC  
In RAN4#99e meeting, the ETC was discussed and the following requirements have been identified not applicable for ETC [3]:  
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Given there was no consensus on the next-step action for this topic in RAN4, the WF for FR2 RF ETC applicability was not approved. However, based on the discussions, the above observation is clear for everyone.
Observation 1: From RAN4 perspective, the following core requirements should not be tested for extreme environmental testing conditions, i.e., EIRP/EIS spherical coverage, Power control, EVM/EVM equalizer spectrum flatness, Beam correspondence.
In the LS from RAN5, the similar observation has been identified [5]:
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The same observation has been identified that Spherical coverage/ Power control/EVM/ Beam correspondence are not applicable for ETC.

Proposal 1: RAN4 should confirm the observation from RAN5 that EIRP/EIS spherical coverage, Power control, EVM/EVM equalizer spectrum flatness, Beam correspondence, should not be tested under ETC condition.
In the LS, RAN5 still has some concerns on whether core requirements not explicitly limited to Nominal Temperature conditions (i.e. different from the list above) are applicable to Extreme Temperature Conditions. According to the statement in TS 38.101-2 Annex E: 
The UE shall fulfil all the requirements in the temperature range for extreme conditions, as defined in Table E.2.1-1, unless explicitly stated otherwise in any requirement.

If no explicitly stated in the requirement, the RF requirement defined in TS 38.101-2 can be applied for extreme condition.
Proposal 2: For all the other RF requirement without explicitly statement, those requirements apply to ETC condition. Clear feedback should be sent to RAN5.
However, thinking from FR2 testing time reduction perspective, it would be beneficial to discuss whether all the CA or EN-DC combinations are necessary for ETC testing. Given the test cases selection is RAN5 scope, RAN4 should recommend RAN5 to consider the testing time reduction for ETC testing, especially for CA and EN-DC combinations.
Proposal 3: Testing time reduction should be considered for FR2 ETC, especially for CA and EN-DC combinations.
A draft LS is prepared in the Annex.

3 Conclusion

This paper, we discuss the applicability of RF requirements on ETC:

Observation 1: From RAN4 perspective, the following core requirements should not be tested for extreme environmental testing conditions, i.e., EIRP/EIS spherical coverage, Power control, EVM/EVM equalizer spectrum flatness, Beam correspondence.
Proposal 1: RAN4 should confirm the observation from RAN5 that EIRP/EIS spherical coverage, Power control, EVM/EVM equalizer spectrum flatness, Beam correspondence, should not be tested under ETC condition.
Proposal 2: For all the other RF requirement without explicitly statement, those requirements apply to ETC condition. Clear feedback should be sent to RAN5.
Proposal 3: Testing time reduction should be considered for FR2 ETC, especially for CA and EN-DC combinations.
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1
Overall description

RAN4 has discussed the applicability of RF requirements under ETC and achieved following agreements.

RAN4 confirm that the following exceptions should not be tested under FR2 ETC condition.
· 6.2.1 UE maximum output power (Spherical coverage only for all power classes)

· 6.3.4 Power control

· 6.3A.4 Power control for CA

· 6.4.2.1 Error vector magnitude

· 6.4.2.4 EVM equalizer spectrum flatness

· 6.4.2.5 EVM spectral flatness for Pi/2 BPSK modulation

· 6.6.4 Beam correspondence for power class 3

· 7.3.4 EIS spherical coverage

For all other RF requirements without explicitly statement in TS 38.101-2, those requirements apply to ETC condition. 
Considering from test reduction perspective, RAN4 recommend RAN5 to consider the reduction of CA and EN-DC combinations for ETC testing.

2
Actions

To RAN5: 

ACTION: 
RAN4 respectfully asks RAN5 to take the above information into consideration in their future work.
3
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According to the Rel-15 TS38.101-2, the following two aspects can be concluded:


At least, the following FR2 RF requirements in Rel-15 TS38.101-2 have been confirmed not applicable for ETC


Power control 


EVM and EVM equalizer spectrum flatness 


In Rel-15 TS38.101-2, the following FR2 RF requirements shall not be verified under ETC


EIRP spherical coverage 


Beam correspondence


EIS spherical coverage 








1. Overall Description:


According to TS 38.101-2, core requirements for FR2 Standalone include in Annex E.2.1 a statement indicating that the UE shall fulfill all the requirements in the temperature range for extreme conditions unless explicitly stated otherwise.


Analyzing which are the exceptions to extreme temperature conditions in core requirements, the following ones are observed:


6.2.1 UE maximum output power (Spherical coverage only for all power classes)


6.3.4 Power control


6.3A.4 Power control for CA


6.4.2.1 Error vector magnitude


6.4.2.4 EVM equalizer spectrum flatness


6.4.2.5 EVM spectral flatness for Pi/2 BPSK modulation


6.6.4 Beam correspondence for power class 3


7.3.4 EIS spherical coverage


RAN5 still has some concerns on whether core requirements not explicitly limited to Nominal Temperature conditions (i.e. different from the list above) are applicable to Extreme Temperature Conditions.





2. Actions:


To: TSG RAN WG4


ACTION: 	RAN5 kindly asks RAN4 group to clarify whether core requirements not explicitly limited to Nominal Temperature conditions are applicable to Extreme Temperature Conditions.











