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1. Introduction
According to NR WID [1], the completion target of conformance testing specification was agreed as September RAN plenary meeting (RAN #81). As a RAN4 schedule, it should be completed by August RAN4 meeting (RAN4 #88). 
Work Item on New Radio (NR) Access Technology [1]

	New specifications

	Proposed Spec no. or series
	Type (see NOTE 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.141-1
	TS
	NR; Base Station (BS) conformance testing
Part 1: Conducted conformance testing
	-
	TSG-RAN #81
	Rapporteur;

Steven Chen
steven.chen@HUAWEI.COM
Performance part

	38.141-2
	TS
	NR; Base Station (BS) conformance testing

Part 2: Radiated conformance testing
	-
	TSG-RAN #81
	Rapporteur;

Steven Chen
steven.chen@HUAWEI.COM
Performance part


One of the open issues in conformance testing is to fix test tolerance (TT) for test requirements. In the last meeting, the test tolerance (TT) for NR BS RF requirements was discussed, and the work plan to complete test tolerance by August meeting and some concrete TT values were approved in WF [2]. It is also agreed to clarify whether zero TT for unwanted emissions requirement can be applied to NR FR1 and FR2 as below.
Companies are highly appreciated to clarify whether zero TT for the specific requirements (occupied bandwidth, out-of-band emissions, transmitter spurious emissions, transmitter intermodulation and receiver spurious emissions) can be applied for NR FR1 and FR2.
In this contribution, we focus on unwanted emissions requirements including receiver spurious emissions and provide our views.

2. Discussion
In RAN4 #87 meeting, the agreement for measurement uncertainty (MU) and TT was summarized in WF [2]. Based on WF, the current agreements for unwanted emissions are described in Table 1. The TTs highlighted in yellow are open issues. The most of the FR1 conducted regulatory requirements were concluded as zero TT if the corresponding LTE conducted requirement TT is zero. Also, the TTs of the parts of the FR1 OTA unwanted emissions were agreed as zero TT. On the other hand, all FR2 OTA unwanted emissions were not agreed yet (kept square brackets). In following discussion, we focus on FR2 unwanted emissions requirement.

Table 1: Summary of TTs for the NR regulatory requirement whose corresponding LTE requirement TT is zero

	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	Occupied bandwidth
	FFS
	0Hz
	FFS
	0Hz
	FFS
	[0Hz]

	Adjacent Channel Leakage power Ratio
(ACLR/CACLR)
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute: 
±2.0 dB, f ≤ 3.0 GHz
 ±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz
 ±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute: 0dB
	Relative (<=20MHz): [0.8dB]
Relative (>20MHz): 
FFS

Absolute: FFS
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute:0dB
	FFS
	Relative: FFS
Absolute: FFS

	Operating band unwanted emission
	±1.5 dB , f ≤ 3.0 GHz
±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	 Offsets < 10MHz
±1.5 dB , f ≤ 3.0 GHz
±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz

Offsets ≥ 10MHz
0dB
	FFS
	Offsets < 10MHz
FFS

Offsets ≥ 10MHz
0dB
	FFS
	FFS

	Spurious emission (general)
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 12.75 GHz: ±4.0 dB
12.75  GHz < f ≤ 26GHz: ±FFS dB
	0dB
	FFS
	0dB
	FFS
	[0dB]

	OTA Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: TBD
	0dB
	FFS
	0dB
	FFS
	[0dB]


· Occupied bandwidth
The OTA test requirement for FR1 and FR2 has been already specified with zero TT in TS 38.141-2 as below. 
TS38.141-1[3]:  6.7.2
OTA occupied bandwidth

6.7.2.5 
Test requirement

6.7.2.5.1
BS type 1-O
The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in table 5.x-x. For contiguous CA, the occupied bandwidth shall be less than or equal to the Aggregated Channel Bandwidth as defined in subclause 5.x.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause x,x,x and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex X.
6.7.2.5.2
BS type 2-O
The OTA occupied bandwidth for each NR carrier shall be less than the channel bandwidth as defined in table 5.x-x. For contiguous CA, the occupied bandwidth shall be less than or equal to the Aggregated Channel Bandwidth as defined in subclause 5.x.
NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause x,x,x and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in annex X.

For clarification, following proposal is provided.
Proposal 1: Test tolerance for the occupied bandwidth requirement for FR2 shall be zero.
Table 2: Proposal for TT of 
Occupied bandwidth
	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	Occupied bandwidth
	FFS
	0Hz
	FFS
	0Hz
	FFS
	0Hz


· Transmitter spurious emissions

One of the motivations to specify the spurious emission requirement is to protect same and other systems performace. The applied spurious emission level is specified in ITU-R specification [4] as a general emission limit. If the TT is not defined as zero, it cannot be guaranteed the co-existence performance with the same and other systems. In addition, as a historical aspect, UTRA and E-UTRA test requirement for spurious emission have already specified with zero TT. Hence, for NR, the TT of the spurious emission requirement shall be zero regardless of frequency range and test methods (Conducted or OTA).

Proposal 2: Test tolerance for the transmitter spurious emission requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.
Table 3: Proposal for TT of transmitter spurious emission
	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	Spurious emission (general)
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 12.75 GHz: ±4.0 dB
12.75  GHz < f ≤ 26GHz: ±FFS dB
	0dB
	FFS
	0dB
	FFS
	0dB


· Operating band unwanted emission
As shown in Figure 1, the OBUE limit (frequency offset ≥ 0.1*BWcontiguous) is the same with Category A transmitter spurious emission. If not apply zero TT to OBUE for FR2, there is no alignment between OBUE and transmitter spurious emission limit. In addition, for FR1, zero TT has been agreed for OBUE (frequency offset ≥ 10MHz) regardless of test methods (Conducted or OTA) [2]. Therefore, it is reasonable to adopt zero TT for OBUE for FR2.


[image: image1]
Figure 1: Relationship between Spurious (Cat. A) and OBUE limit for FR2

Proposal 3: Test tolerance for the OBUE requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.
Table 4: Proposal for TT of OBUE
	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	Operating band unwanted emission
	±1.5 dB , f ≤ 3.0 GHz
±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	 Offsets < 10MHz
±1.5 dB , f ≤ 3.0 GHz
±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz

Offsets ≥ 10MHz
0dB
	FFS
	Offsets < 10MHz
FFS

Offsets ≥ 10MHz
0dB
	FFS
	0dB


· Absolute ACLR

In NR BS RF core specification  [5], Absolute ACLR was specified as below.

Table 9.7.3.3-2: BS type 2-O ACLR absolute limit
	BS class
	ACLR absolute limit

	Wide-area BS
	-13 dBm/MHz

	Medium-range BS
	-20 dBm/MHz

	Local-area BS
	-20 dBm/MHz


The limit for the wide-area BS is specified as -13dBm/MHz which is came from general spurious emission limit. And the test limit cannot be allowed relaxing from the core requirement because of the same reason as OBUE for FR2. Hence, TT for absolute ACLR for FR2 shall be zero to align with general spurious emission limit.

Proposal 4: Test tolerance for the absolute ACLR requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.

Table 5: Proposal for TT of ACLR
	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	Adjacent Channel Leakage power Ratio
(ACLR/CACLR)
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute: 
±2.0 dB, f ≤ 3.0 GHz
 ±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz
 ±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute: 0dB
	Relative (<=20MHz): [0.8dB]
Relative (>20MHz): 
FFS

Absolute: FFS
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute:0dB
	FFS
	Relative: FFS
Absolute: 0dB


· Receiver spurious emissions
The receiver spurious emissions requirement is specified as one of the regulatory requirements in the most of countries. As same as other unwanted emissions requirements, zero TT has been adopted in LTE and NR FR1. So it is not allowed to relax the limit from the core requirement. Regardless of conclusion on MU discussion for FR2 receiver spurious emissions, the TT shall be zero.
Proposal 5: Test tolerance for the receiver spurious emissions requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.

Table 5: Proposal for TT of receiver spurious emissions
	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	OTA Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: TBD
	0dB
	FFS
	0dB
	FFS
	0dB


3. Conclusion

In this contribution, test tolerance for regulatory requirement was discussed and the following proposals were obtained.
Proposal 1: Test tolerance for the occupied bandwidth requirement for FR2 shall be zero.
Proposal 2: Test tolerance for the transmitter spurious emission requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.
Proposal 3: Test tolerance for the OBUE requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.
Proposal 4: Test tolerance for the absolute ACLR requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.

Proposal 5: Test tolerance for the receiver spurious emissions requirement for FR2 shall be zero, and zero test tolerance will be captured in TS 38.141-2.

Table 2: Summary of proposed TTs for the unwanted emissions (updated in red character)
	Requirement
	Current agreement
 (TS 38.141-1 BS type 1-C/1-H)
	Current agreement
(TS 38.141-2 BS type 1-O)
	Current agreement
(TS38.141-2 BS type 2-O)

	
	MU
	TT
	MU
	TT
	MU
	TT

	Occupied bandwidth
	FFS
	0Hz
	FFS
	0Hz
	FFS
	0Hz

	Adjacent Channel Leakage power Ratio
(ACLR/CACLR)
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute: 
±2.0 dB, f ≤ 3.0 GHz
 ±2.5 dB, 3.0 GHz < f ≤ 4.2 GHz
 ±3.0 dB, 4.2 GHz < f ≤ 6.0 GHz
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute: 0dB
	Relative (<=20MHz): [0.8dB]
Relative (>20MHz): 
FFS

Absolute: FFS
	Relative (<=20MHz): 0.8dB
Relative (>20MHz): 
FFS

Absolute:0dB
	FFS
	Relative: FFS
Absolute: 0dB

	Operating band unwanted emission
	±1.5 dB , f ≤ 3.0 GHz
±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz
	 Offsets < 10MHz
±1.5 dB , f ≤ 3.0 GHz
±1.8 dB, 3.0 GHz < f ≤ 4.2 GHz
±2.2 dB, 4.2 GHz < f ≤ 6.0 GHz

Offsets ≥ 10MHz
0dB
	FFS
	Offsets < 10MHz
FFS

Offsets ≥ 10MHz
0dB
	FFS
	0dB

	Spurious emission (general)
	9 kHz < f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 12.75 GHz: ±4.0 dB
12.75  GHz < f ≤ 26GHz: ±FFS dB
	0dB
	FFS
	0dB
	FFS
	0dB

	OTA Receiver spurious emissions
	30 MHz ≤ f ≤ 4 GHz: ±2.0 dB
4 GHz < f ≤ 19 GHz: ±4.0 dB
19 GHz < f ≤ 26 GHz: TBD
	0dB
	FFS
	0dB
	FFS
	0dB
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