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1 Introduction
Extreme test conditions in FR2 have been discussed in Chengdu meeting in [1][2], and a WF was agreed [3]. Companies are encouraged to propose a list of RF requirements which need be tested with extreme temperature conditions due to expected different performance in extreme temperature conditions with technical justifications (excluding the requirements already defined under normal temperature condition).
This paper discuss about the requirements under normal and extreme conditions.
2 Discussion
2.1 From testing perspective
In order to further understand how UE requirements are tested in normal or extreme conditions, this part gives a brief introduction of RAN5 tests.
Since Feb 2018, RAN5 has discussed which requirements should be tested under extreme conditions and how to test UE under extreme conditions [5][6][7], and several agreements were made:
	· It was agreed that TCs tested with only normal condition in LTE will be tested also only in normal conditions in FR2 RF TCs [5]. 

· It was agreed that RAN5 will consider testing extreme conditions in two scenarios [6]:

1) The requirements RAN4 has defined with separate extreme conditions; 

2) The requirements were tested under extreme conditions in LTE.


As no FR2 RF requirement was defined with separate extreme conditions in RAN4 spec. Thus, RAN5 test will follow LTE extreme tests cases. Therefore, the requirements in table 1 will be verified in normal condition.
Observation 1: RAN5 test will follow LTE extreme tests cases, other cases will be tested under normal condition.
Table 1 Requirements verified in normal conditions from RAN5 perspective
	NR requirements
	Title

	6.2.3
	UE additional maximum output power reduction

	6.3.4.2
	Absolute power tolerance

	6.3.4.3
	Relative power tolerance

	6.3.4.4
	Aggregate power tolerance

	6.4.2.1
	Error Vector Magnitude

	6.4.2.4
	EVM equalizer spectrum flatness

	6.5.1
	Occupied bandwidth

	6.5.2.1
	Spectrum emission mask

	6.5.2.1.2
	Additional spectrum emission mask

	6.5.3.1
	General spurious emissions

	6.5.3.2
	Spurious emissions for UE co-existence

	6.5.3.3
	Additional Spurious

	6.5.4
	Transmit intermodulation

	7.4
	Maximum input level

	7.5
	Adjacent channel selectivity 

	7.6.1
	In-band Blocking

	7.6.2
	Out-of-band blocking

	7.6.3
	Narrow Band Blocking

	7.7
	Spurious response

	7.8.1 
	Wide band Intermodulation

	7.9
	Spurious emissions


Proposal 1: Requirements in table 1 do not need to be tested with extreme conditions according to RAN5 conclusion.
Other test cases in table 2 are potentially need to be tested with extreme conditions from RAN5 test perspective, however, as in the agreed WF [3] the technical justification of different performance in extreme temperature conditions is needed from RAN4 requirement definition perspective of these requirements.
Table 2 Requirements need technical justification in RAN4
	NR TC
	Title

	6.2.1
	UE maximum output power

	6.2.2
	UE maximum output power reduction

	6.3.1
	Minimum output power

	6.3.2
	Transmit OFF power

	6.3.3.2
	General ON/OFF time mask

	6.3.3.4
	PRACH time mask

	6.3.3.6
	SRS time mask

	6.4.1
	Frequency error

	6.4.2.2
	Carrier leakage

	6.4.2.3
	In-band emissions

	6.5.2.2
	Adjacent channel leakage ratio

	xxx
	Beam correspondence

	7.3
	Reference sensitivity power level

	7.10
	Receiver image


Proposal 2: Focus on the requirements in table 2 to further technically justify different performance will happen in extreme temperature conditions.
Besides, the extreme condition tests are de-prioritize due to unclear of test methods [5][7].
Observation 2: RAN5 will de-prioritize the extreme condition tests due to testability issue.
2.2 From requirement define perspective
Although in 38.101-2 Annex E, it says that UE shall meet all requirements under normal and extreme conditions, the inconsistent description is exist in TR38.817-01 Annex A.2 and [4] as has been discussed in [1][2].
During the discussion of defining FR2 UE RF requirements, the extreme condition actually only be discussed in recent meetings on EIS requirements. And in our understanding the reason is because other requirements do not have much difference between normal condition and extreme condition.
Observation 3: Extreme condition only be discussed in recent meetings on EIS requirements, other requirements do not have much difference between normal and extreme conditions.

Proposal 3: Normal condition can be used as the default test condition unless technical justification is done.
3 Conclusion
Observation 1: RAN5 test will follow LTE extreme tests cases, other cases will be tested under normal condition.
Observation 2: RAN5 will de-prioritize the extreme condition tests due to testability issue.
Observation 3: Extreme condition only be discussed in recent meetings on EIS requirements, other requirements do not have much difference between normal and extreme conditions.

Proposal 1: Requirements in table 1 do not need to be tested with extreme conditions according to RAN5 conclusion.
Proposal 2: Focus on the requirements in table 2 to further technically justify different performance will happen in extreme temperature conditions.
Proposal 3: Normal condition can be used as the default test condition for requirements in table 2 unless technical justification is done.
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