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1 Introduction

At the previous meeting RAN5#NR adhoc-1, discussion about test environment for NR RF TCs was kicked-off. How to handle test environment for FR1 was endorsed while there was no endorsement about FR2. This document introduces way forward about test environment for FR2.
2 Discussion

2.1 Discussion at RAN5#NR adhoc-1
At the last meeting RAN5 #NR adhoc-1, discussion about test environment (temperature, voltage) for NR RF TCs was kicked-off in [1]. Regarding FR1 WF that adopting same approach as LTE was endorsed while there was no agreement about FR2. In LTE there are two types of TCs, which 1) Testing both Normal Condition (NC) and Extreme Condition (EC), 2) Testing only NC, and how to handle type 1) TCs is the point for discussion.
· Test environment (agreement in [1])

Proposal 2.1-1

: Regarding FR1, same environment as LTE can be reused.


Observation 2.1-2
: Regarding FR2, reduction of testing extreme conditions can be considered.
For the type 2) TCs (yellow highlighted in table 2.1-1), further reduction of the test environment is impossible and same approach as LTE can be reused even in NR operation.

Proposal 1: 
Regarding TCs tested with only Normal condition in LTE, only same one test environment (NC) will be tested in FR2 RF TCs

Table 2.1-1 Test environment in LTE operation about RF TCs
	TC
	Title
	Test environment in LTE

	6.2.1
	UE maximum output power
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.2.2
	UE maximum output power reduction
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.2.3
	UE additional maximum output power reduction
	NC

	6.3.1
	Minimum output power
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.2
	Transmit OFF power
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.3.2
	General ON/OFF time mask
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.3.4
	PRACH time mask
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.3.6
	SRS time mask
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.4.2
	Absolute power tolerance
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.4.3
	Relative power tolerance
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.3.4.4
	Aggregate power tolerance
	NC

	6.4.1
	Frequency error
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.4.2.1
	Error Vector Magnitude
	NC

	6.4.2.2
	Carrier leakage
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.4.2.3
	In-band emissions
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.4.2.4
	EVM equalizer spectrum flatness
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.5.1
	Occupied bandwidth
	NC

	6.5.2.1
	Spectrum emission mask
	NC

	6.5.2.1.2
	Additional spectrum emission mask
	NC

	6.5.2.2
	Adjacent channel leakage ratio
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	6.5.3.1
	General spurious emissions
	NC

	6.5.3.2
	Spurious emissions for UE co-existence
	NC

	6.5.3.3
	Additional Spurious
	NC

	6.5.4
	Transmit intermodulation
	NC

	?
	Beam correspondence
	TBD (NR new TC)

	7.3
	Reference sensitivity power level
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	7.4
	Maximum input level
	NC

	7.5
	Adjacent channel selectivity 
	NC

	7.6.1
	In-band Blocking
	NC

	7.6.2
	Out-of-band blocking
	NC

	7.6.3
	Narrow Band Blocking
	NC

	7.7
	Spurious response
	NC

	7.8.1 
	Wide band Intermodulation
	NC

	7.9
	Spurious emissions
	NC

	7.10
	Receiver image
	TBD (NR new TC)


2.2 Difficulty of adopting EC test
Until now feasibility of the EC testing with OTA (FR2) is not clarified in 3GPP (especially about Extreme Temperature). Realizing extreme condition with OTA is more difficult than that with LTE conducted testing. In case we make some baseline method about how to handle EC in 3GPP, RAN5 and RAN4 need more discussion time. Then completion of the RAN5 NR work in time (NSA core before May 2018) become unrealistic. From perspective of market demand, defining national regulation, and validation/certification, situation that RAN5 cannot complete NR work only due to EC is undesirable.
Considering perspective above, following WF for NR FR2 is proposed.
Proposal 2: 
How to handle Extreme condition in FR2 doesn’t affect the completion of the RAN5 NR work (RAN5 can complete Rel-15 NR work without completion of how to handle EC)
Moreover as information, there are other perspective for how to handle EC testing.
· Testing time
Obviously, testing EC increases overall testing time by five times (NC vs. NC, TL/VL, TL/VH, TH/VL, TH/VH). Compared with LTE conducted testing, NR (FR2) OTA testing has much time and increase of the test parameters is critical. For confirmation, in the core spec (TS 38.101-2[2]), it is required that UE shall fulfil all the requirement even in extreme condition regardless of whether EC is tested in RAN5 spec.

· Additional MU
In FR2 testing, MU value become very large compared with MU in LTE due to OTA testing. Building EC test environment may raise additional MU and in this situation RAN5 testing no longer makes sense.
3 Proposal
Proposal 1: 
Regarding TCs tested with only Normal condition in LTE, only same one test environment (NC) will be tested in FR2 RF TCs

Proposal 2: 
How to handle Extreme condition in FR2 doesn’t affect the completion of the RAN5 NR work (RAN5 can complete Rel-15 NR work without completion of how to handle EC)
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