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1	Introduction
During the RAN4 #83 meeting a discussion of spurious emissions requirement for mmWave NR resulted in the following agreement [1]:

· It will be discussed how to specify NR general spurious emissions taking regions/countries where -30 dBm/MHz could be required in future into account in the next meeting.
· Potential options are below.
· Option 1: Harmonic exceptions (like the current UE-to-UE co-existence requirement)
· Option 2: A-MPR with NS signaling
· Option 3: Implement analog filter (if feasible)
· Option 4: Extend measurement BW (if the bottleneck is narrow spurious)
· Option 5: Other


In this contribution, we provide our views on the topic.
2	Discussion
The regulatory requirements for unwanted emissions in the spurious domain for NR in the mmWave frequency range are currently under discussion in the relevant regulatory bodies between ETSI and CEPT.

In the WF [1], several options were proposed to meet the ITU-R Category B requirement on spurious emissions. Because the -30 dBm/MHz limit has not yet been approved by ETSI as the regulatory limit for NR, it may require additional discussion within the relevant regulatory bodies.  Thus, based on our understanding of the status of the regulatory requirement definition today, it may not be possible for 3GPP to define the spurious emissions requirement for NR until the regulatory requirement is specified, but even further study would be necessary from 3GPP perspective.

The ITU-R SM.329-12 recommendation provides the lower and upper limits for comprehensive range of frequencies. Among them, 13 GHz – 150 GHz range will be the primary interest of 3GPP RAN4 mmWave spurious emissions discussion. 
Table 1 is captured from the ITU-R SM.329-12 recommendation [2]. From the table, frequency range for measurements are clearly defined and the upper limit should be up to 2nd harmonic. The recommendation explicitly mentions “the test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated”. Our understanding of this statement is that it may not be possible to give an exception on the harmonic unless the relevant regulatory requirement is defined in such a way. Thus Option 1 should be precluded from the possible options.
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Table 1. Frequency range for measurement of unwanted emissions

Observation 1: If a regulatory requirement states that the entire harmonic band should be tested for the spurious emissions measurement, then Option 1 should be precluded.


The ITU-R recommendation also recommends the following reference bandwidths for each of frequency ranges –

· 1 kHz between 9 and 150 kHz,
· 10 kHz between 150 kHz and 30 MHz,
· 100 kHz between 30 MHz and 1 GHz,
· 1 MHz above 1 GHz.

Based on a draft version of the liaison statement from WP5D [4], it will be necessary for 3GPP to study whether larger reference bandwidths would be feasible for beyond 1 GHz range and evaluate the larger bandwidths would help to address the issue instead of applying a single 1 MHz bandwidth for entire frequency range larger than 1 GHz.

Such recommendations, if confirmed as regulatory requirements or if modified and then confirmed, are expected to define the reference bandwidth, and the corresponding 3GPP requirement should be aligned.

Observation 2: If a regulatory requirement defines the reference bandwidths for each of frequency ranges for the measurements, then the RAN4 requirement should be aligned with this definition. Thus, Option 4 should be precluded if it is not aligned with the regulatory requirement.

Observation 3: From the testability perspective, measurement techniques, such as the optimization of resolution bandwidth to reduce the overall test time should not be precluded from consideration.


On Option 3, we understand this is up to companies’ implementation choice and should not be specified as a standard document.

Observation 4: Option 3 is an implementation choice and should be precluded as a possible option for the specification.


The remaining option is Option 2, introducing A-MPR with NS signalling. Before addressing this aspect, we return to the issue of the limit definition in the regulatory requirements. After further investigating the history of the -30 dBm/MHz limit, it was determined that it was first included in the 1997 version of ERC recommendation 74-01 [3].  This limit was established given the spectrum usage and interference scenarios for the available technologies at that time.  It is feasible to suspect that the applicability of the same limit to NR may not be valid.

Observation 5: From the perspective of technology evolution, the -30 dBm/MHz limit may be undergoing re-evaluation by the relevant regulatory bodies and we should understand the limit before finalizing the 3GPP requirement.


From the testability perspective, the limit itself should be testable by the technology available in the test equipment under the constraints of an OTA test.  Aspects such as test receiver noise figure, OTA chamber measurement link budget, and overall noise floor of the measurements may also have an impact on the decision on this limit by the relevant regulatory bodies.

Observation 6: It is understood that the relevant regulatory bodies may consider the testability of the limit as another aspect in its definition.


Given these observations, our input can be summarized in the following:

Proposal 1: Because the requirement on unwanted emissions in the spurious domain is still undergoing discussions in the relevant regulatory bodies, and 3GPP expects an LS incoming from ITU-R WP5D, which we can use to structure further discussion. Until then it may not be possible for 3GPP to finalize this requirement in the RAN4 specification.

3	Conclusions
In this document, we evaluated the candidate options in [1] and made the following observations and proposal.

Observation 1: If a regulatory requirement states that the entire harmonic band should be tested for the spurious emissions measurement, then Option 1 should be precluded.

Observation 2: If a regulatory requirement defines the reference bandwidths for each of frequency ranges for the measurements, then the RAN4 requirement should be aligned with this definition. Thus, Option 4 should be precluded if it is not aligned with the regulatory requirement.

Observation 3: From the testability perspective, measurement techniques, such as the optimization of resolution bandwidth to reduce the overall test time should not be precluded from consideration.

Observation 4: Option 3 is an implementation choice and should be precluded as a possible option for the specification.

Observation 5: From the perspective of technology evolution, the -30 dBm/MHz limit may be undergoing re-evaluation by the relevant regulatory bodies and we should understand the limit before finalizing the 3GPP requirement.

Observation 6: It is understood that the relevant regulatory bodies may consider the testability of the limit as another aspect in its definition.

Proposal 1: Because the requirement on unwanted emissions in the spurious domain is still undergoing discussions in the relevant regulatory bodies, and 3GPP expects an LS incoming from ITU-R WP5D, which we can use to structure further discussion. Until then it may not be possible for 3GPP to finalize this requirement in the RAN4 specification.
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TABLE 1

Frequency range for measurement of unwanted emissions

Fundamental
frequency range

Frequency range for measurements

Upper limit
(The test should include the entire harmonic
band and not be truncated at the precise
upper frequency limit stated)

9 kHz-100 MHz 9 kHz 1 GHz
100 MHz-300 MHz 9 kHz 10" harmonic
300 MHz-600 MHz 30 MHz 3GHz
600 MHz-5.2 GHz 30 MHz 5" harmonic

5.2 GHz-13 GHz 30 MHz 26 GHz

13 GHz-150 GHz 30 MHz 2™ harmonic

150 GHz-300 GHz 30 MHz 300 GHz





