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1. Introduction
In the last meeting (RAN4 #AH-1807), the WF on TT of OTA RX directional requirements was approved [1]. In this WF, OTA measurement uncertainty (MU) and OTA test tolerance (TT) derivation for receiver directional requirements were discussed and OTA MU up to 4.2GHz were agreed. In addition, it is mentioned that target is TT shall be decided in RAN4 #88 meeting.

In this contribution, we further discuss on both FR1 and FR2 to fix OTA TT values for receiver directional requirements.
2. Discussion
2.1 Test tolerance for FR1 OTA RX requirements
In WF [1], the current agreements were summarized as below. For frequency range equal to and less than 4.2GHz, OTA TTs for the receiver directional requirements except for receiver dynamic range were not defined yet.
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· TT for each requirement is within the range:
· Conducted TT ≦ OTA TT ≦ Conducted TT + (OTA MU - Conducted MU)
· Target is TT shall be decided in RAN4 meeting#88
In RAN4 #86bis, the following agreement for TT for OTA regulatory requirements was captured in chairman’s note when [2] was treated.

It is agreed that test tolerance for the regulatory requirements shall be zero if the corresponding conductive requirement test tolerance is zero.
Since the zero TT applicability is depending on whether these requirements are regulatory requirement or not, the definition of “the regulatory requirements” should be clarified first. For clarification on the definition, we discuss from 3 aspects for regulatory requirements.
Firstly, the treatment on zero TT for regulatory requirements is mentioned in TS 38.104 [3]. The zero TTs are applied for the regulatory requirements according to the following sentence. 
4.2
Relationship between minimum requirements and test requirements

Conformance to the present specification is demonstrated by fulfilling the test requirements specified in the conformance specification 3GPP TS 38.141, part 1 [5] and part 2 [6]. 
The minimum requirements given in this specification make no allowance for measurement uncertainty. The test specification 3GPP TS 38.141 [5,6] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements. For some requirements, including regulatory requirements, the test tolerance is set to zero.

The measurement results returned by the test system are compared - without any modification - against the test requirements as defined by the shared risk principle. 

The shared risk principle is defined in recommendation ITU‑R M.1545 [7].
Observation 1: In TS 38.104, it is mentioned that the test tolerance is set to zero for some regulatory requirement as a general aspect.

Secondly, the current specifications (e.g., TS 36.141) have some requirements with zero TT despite the fact that the MU is specified as non-zero. The MU and TT in TS 36.141 are summarized in table 1.

Table 1: Summary of MU/TT in TS 36.141 [4]
	Requirement
	MU
	TT
	MU=>TT

	Reference sensitivity level
	±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6.0GHz
	0.7 dB, f ≤ 3.0GHz

1.0 dB, 3.0GHz < f ≤ 4.2GHz
1.5 dB, 4.2GHz < f ≤ 6.0GHz
	TT=MU

	Dynamic range
	±0.3 dB
	0.3 dB
	TT=MU

	in-channel selectivity
	±1.4 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.5 dB, 4.2GHz < f ≤ 6.0GHz
	1.4 dB, f ≤ 3.0GHz

1.8 dB, 3.0GHz < f ≤ 4.2GHz

2.5 dB, 4.2GHz < f ≤ 6.0GHz
	TT=MU

	Adjacent Channel Selectivity (ACS) and narrow-band blocking
	±1.4 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz

±2.5 dB, 4.2GHz < f ≤ 6.0GHz
	0dB
	TT=0

	Blocking (General requirements)
	In-band blocking, using modulated interferer:

±1.6 dB, f ≤ 3.0GHz

±2.0 dB, 3.0GHz < f ≤ 4.2GHz

±2.7 dB, 4.2GHz < f ≤ 6.0GHz

Out of band blocking, using CW interferer:

fwanted ≤ 3GHz

1MHz < finterferer ≤ 3 GHz: ±1.3 dB

3.0GHz < finterferer ≤ 4.2 GHz: ±1.5 dB

4.2GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

3GHz < fwanted ≤ 4.2GHz:

1MHz < finterferer ≤ 3 GHz: ±1.5 dB

3.0GHz < finterferer ≤ 4.2 GHz: ±1.7 dB

4.2GHz < finterferer ≤ 12.75 GHz: ±3.3 dB

4.2GHz < fwanted ≤ 6.0GHz:

1MHz < finterferer ≤ 3 GHz: ±1.9 dB

3.0GHz < finterferer ≤ 4.2 GHz: ±2.0 dB

4.2GHz < finterferer ≤ 12.75 GHz: ±3.5 dB
	0dB
	TT=0

	Blocking (Co-location with other base stations)
	Co-location blocking, using CW interferer:

±2.5 dB, f ≤ 3.0GHz

±2.6 dB, 3.0GHz < f ≤ 4.2GHz

±2.9 dB, 4.2GHz < f ≤ 6.0GHz
	0dB
	TT=0

	Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz:±2.0 dB

4 GHz < f ≤ 19 GHz: ±4.0 dB
	0dB
	TT=0

	Receiver intermodulation
	±1.8 dB, f ≤ 3.0GHz

±2.4 dB, 3.0GHz < f ≤ 4.2GHz

±3.3 dB, 4.2GHz < f ≤ 6.0GHz
	0dB
	TT=0


Observation 2: The current specifications (e.g., TS 36.141) have some requirements with zero TT despite the fact that the MU is specified as non-zero.

Finally, in E-UTRA case, for Japan's regulatory requirement with zero TT, TT is zero even in 3GPP requirements.
The following RX requirements are the regulatory requirements in Japan.

· Reference sensitivity level

· Adjacent Channel Selectivity (ACS)

· In-band blocking

· Receiver spurious emissions

· Receiver intermodulation
Observation 3: In the regulatory requirements for E-UTRA BS in Japan, some RX requirements (e.g., ACS, In-band blocking, receiver spurious emissions and receiver intermodulation) are specified.
From the above observations, it is considered that these RX requirements (at least ACS, in-band blocking, receiver spurious emissions and receiver intermodulation) are regarded as regulations and have been defined as TT = 0.  Additionally, these observations are applied regardless of whether conducted requirement or OTA requirement. Hence, NR OTA TT shall be set to zero if corresponding E-UTRA conducted TT is set to zero.

Proposal 1: Test tolerance for the FR1 OTA RX requirements shall be zero if the corresponding conducted requirement test tolerance is set to zero. 
2.2 Test tolerance for FR2 OTA RX requirements
The same approach as FR1 can be reused for FR2. In addition, we can consider UE decision for zero TT since some TTs have been already agreed as zero in UE discussion. As shown in [5], zero TT for some RX requirements were agreed before defining MU. Similar to UE decision, zero TT can be applied for some BS OTA RX requirements.
In [5],

Following sentence not captured in LTE spec TS 36.101[2] is newly defined in NR core spec TS 38.101-2[3].
4.1
Relationship between minimum requirements and test requirements

The Minimum Requirements given in this specification make no allowance for measurement uncertainty. The test specification TS 38.521-2 [5] defines test tolerances. These test tolerances are individually calculated for each test. The test tolerances are used to relax the minimum requirements in this specification to create test requirements.
For some requirements, including regulatory requirements, the test tolerance is set to zero.
RAN4 says “mmW TT in some requirements (TCs) is set to zero” however specific TCs are not described. To treat this issue RAN5 need to define which TC is applicable to this RAN4 sentence. And now we can reuse same approach as Sub-6GHz to mmW. Test Tolerance of Type 2 TCs (TT = 0 in LTE) should be set to zero similar to Sub-6GHz. Type 2 TCs are regulatory TCs and critical TCs like Spurious and these TCs are suitable for RAN4’s intention.


Proposal 2.2.1
: mmW TT values about Type 2 TCs are set to zero in same way as legacy LTE.
Table 2.2-1. Proposed mmW TT definition for NR TRx TC

	
	
	
	completed

	Test case numbering is based on TS 38.101-1,2
	
	Not completed

	
	
	
	
	

	6
	Transmitter characteristics
	Type
	mmW

	
	
	
	MU
	TT

	6.2.1
	UE maximum output power
	1
	Not defined
	0 < TT < MU

	6.2.2
	UE maximum output power reduction
	1
	Not defined
	0 < TT < MU

	6.2.3
	UE additional maximum output power reduction
	1
	Not defined
	0 < TT < MU

	6.3.1
	Minimum output power
	1
	Not defined
	0 < TT < MU

	6.3.2
	Transmit OFF power
	1
	Not defined
	0 < TT < MU

	6.3.3.2
	General ON/OFF time mask
	1
	Not defined
	0 < TT < MU

	6.3.3.4
	PRACH time mask
	1
	Not defined
	0 < TT < MU

	6.3.3.6
	SRS time mask
	1
	Not defined
	0 < TT < MU

	6.3.4.2
	Absolute power tolerance
	1
	Not defined
	0 < TT < MU

	6.3.4.3
	Relative power tolerance
	1
	Not defined
	0 < TT < MU

	6.3.4.4
	Aggregate power tolerance
	1
	Not defined
	0 < TT < MU

	6.4.1
	Frequency error
	1
	Not defined
	0 < TT < MU

	6.4.2.1
	Error Vector Magnitude
	2
	Not defined
	0

	6.4.2.2
	Carrier leakage
	1
	Not defined
	0 < TT < MU

	6.4.2.3
	In-band emissions
	1
	Not defined
	0 < TT < MU

	6.4.2.4
	EVM equalizer spectrum flatness
	1
	Not defined
	0 < TT < MU

	6.5.1
	Occupied bandwidth
	2
	Not defined
	0

	6.5.2.1
	Spectrum emission mask
	1
	Not defined
	0 < TT < MU

	6.5.2.1.2
	Additional spectrum emission mask
	1
	Not defined
	0 < TT < MU

	6.5.2.2
	Adjacent channel leakage ratio
	1
	Not defined
	0 < TT < MU

	6.5.3.1
	General spurious emissions
	2
	Not defined
	0

	6.5.3.2
	Spurious emissions for UE co-existence
	2
	Not defined
	0

	[6.5.3.3]
	Additional Spurious
	2
	Not defined
	0

	6.5.4
	Transmit intermodulation
	2
	None
	None

	7
	Receiver characteristics
	Type
	mmW

	
	
	
	MU
	TT

	7.3
	Reference sensitivity power level
	1
	Not defined
	0 < TT < MU

	7.4
	Maximum input level
	1
	Not defined
	0 < TT < MU

	7.5
	Adjacent channel selectivity 
	2
	Not defined
	0

	7.6.1
	Inband Blocking
	2
	Not defined
	0

	7.6.2
	Out-of-band blocking
	2
	Not defined
	0

	7.6.3
	Narrow Band Blocking
	2
	None
	None

	7.7
	Spurious response
	2
	Not defined
	0

	7.8.1 
	Wide band Intermodulation
	2
	None
	None

	7.9
	Spurious emissions
	2
	Not defined
	0


Observation 4: For some UE FR2 RX requirements, TTs have been already agreed to be set to zero before defining MU.
Proposal 2: Test tolerance for the FR2 OTA RX requirements shall be zero if the corresponding conducted E-UTRA requirement test tolerance is set to zero. 

3. Conclusion

In this contribution, TTs for OTA RX requirements were discussed and the following observations and proposals were obtained.
For FR1 OTA RX requirement
Observation 1: The zero TT principle can be considered for regulatory requirements.

Observation 2: The current specifications (e.g., TS 36.141) have some requirements with zero TT despite the fact that the MU is specified as non-zero.

Observation 3: In the regulatory requirements for E-UTRA BS in Japan, some RX requirements (i.e., ACS, In-band blocking, receiver spurious emissions and receiver intermodulation) are specified.
Proposal 1: Test tolerance for the FR1 OTA RX requirements shall be zero if the corresponding conducted requirement test tolerance is set to zero. 

For FR2 OTA RX requirement
Observation 4: For some UE FR2 RX requirements, TTs have been already agreed to be set to zero before defining MU.
Proposal 2: Test tolerance for the FR2 OTA RX requirements shall be zero if the corresponding conducted E-UTRA requirement test tolerance is set to zero. 
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