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1.
Introduction
Both at the last RAN4 meeting #91 and also RAN Plenary #84, contributions were submitted to align the FR2 general spurious emission requirements with CEPT specification. [1][2][3]
Below is an extract of the meeting notes from RAN #84. In this contribution we discuss on an alignment of FR2 general spurious emission requirement with CEPT specification.
	RP-191339                Status and time schedule of Category B spurious emissions in ECC, 3GPP and ETSI
                                   Ericsson LM                              
Replaces 
                    Intel: last week CEPT reached an agreement
                    RAN chairman: any problem to discuss this in RAN4?
Qualcomm: changes would be non-backward compatible; NS values to the new bands would have to 
added to make it somehow backward compatible but UEs already tested would get problems
                    Apple: is a WG discussion that should be solved in REL-16
                    Intel: new requirement is more relaxed
                    
                    conclusion: discussion will be handled in RAN4
                    
                    RAN4 chair: but this does not mean a prioritization of the topic in RAN4
                    RAN chair: correct
                   The document was noted.


2.
Discussion
Table 2-1 shows a comparison of general spurious emission requirements between 3GPP and CEPT. Here we focus on requirements listed at frequency from 12.75 GHz to 2nd harmonic. If we look at the relationship between the signal level and measurement bandwidth, we assume the requirement of CEPT (-10 dBm/100MHz) is tighter than 3GPP (-13 dBm/MHz). 
Here is an example of the idea. Figure 2-1 shows an example of a measurement result above 12.75 GHz.

If we consider the signal level of the each emission A/B/C at the example below as -16 dBm/MHz, it satisfies the both requirement of -13 dBm/MHz and -10 dBm/100MHz.

A/B/C:  -16 dBm/MHz => OK  

A+B+C:  -11 dBm/100MHz => OK
However if these -16 dBm/MHz emissions exist at totally ten frequency points over 100 MHz measurement bandwidth, this test result fails only with the CEPT requirement.

-16 dBm/MHz * 10 = -6 dBm/100MHz => Fails under the CEPT requirement 

Observation 1: If compared requirements between 3GPP and CEPT at the frequency above 12.75GHz, CEPT requirement is more stringent than 3GPP.
Table 2-1: Tx spurious emission limit comparison between 3GPP and CEPT
	Frequency range
	3GPP 38.101-2 Tx emission limit
	CEPT emission limit (draft recommendation)

	9 kHz ≤ f ≤ 30 MHz
	N/A
	-36 dBm

	30 MHz ≤ f ≤ 1 GHz
	-36 dBm/100kHz
	-36 dBm/100kHz

	1 GHz ≤ f ≤ 7.25 GHz
	-30 dBm/MHz
	-30 dBm/MHz

	7.25 GHz ≤ f ≤ 12.75 GHz
	-30 dBm/MHz
	-13 dBm/MHz and 
-10 dBm/100MHz

	12.75 GHz ≤ f ≤ 2nd harmonic
	-13 dBm/MHz
	-13 dBm/MHz and 
-10 dBm/100MHz

	2nd harmonic ≤ f
	N/A
	-13 dBm/MHz and 
-10 dBm/100MHz
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Figure 2-1: Example of general spurious measurement result above 12.75 GHz

 In addition to the issue above, in reality at the millimeter wave frequency range, there is also an issue with a noise level of the test system, which causes a lack of SNR. If we also use the same example above, the actual measurement results are shown below. Since CEPT requirement is defined with 100 MHz measurement bandwidth, the impact of noise is 20 dB larger than the 3GPP requirement.
A/B/C: -16 dBm/MHz (Power of emission) - 23 dBm/MHz (Sum of noises over 1MHz) = -15.2 dBm/MHz
=> OK

A+B+C: -11dBm/100MHz + (-23 dBm/MHz +20 dB) = -2.4 dBm/100MHz
=> NG
 Therefore the proposed requirement (-10 dBm/100MHz) is in reality a quite severe tightening of the requirement than the current one (-13 dBm/MHz) while the SNR might be enough for 3GPP requirement, and we run in short of the SNR if we measure with the proposed requirements.
Observation 2: The proposed requirement (-10 dBm/100MHz) is a tightening of the current one in reality from a viewpoint of the noise and we might face the SNR issue, resulting even the general spurious emission test case faces the low PSD issue at mmwave range. 
Proposal 1: Keep the current general spurious emission requirement in TS 38.101-2 as is.


3. Conclusion
In this contribution we discussed on an alignment of FR2 general spurious emission requirement with CEPT specification. 

Observation 1: If compared requirements between 3GPP and CEPT at the frequency above 12.75GHz, CEPT requirement is more stringent than 3GPP.
Observation 2: The proposed requirement (-10 dBm/100MHz) is a tightening of the current one in reality from a viewpoint of the noise and we might face the SNR issue, resulting even the general spurious emission test case faces the low PSD issue at mmwave range. 
Proposal 1: Keep the current general spurious emission requirement in TS 38.101-2 as is.
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