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Introduction
The Electronic Communications Committee (ECC) of the European Conference of Postal and Telecommunications Administrations (CEPT) now has a draft revision of ERC Recommendation 74-01 [1] under public consultation. The draft is expected to be finalized during CEPT April meeting. In this draft, the spurious emission limits for FR2 UEs are added.  In this contribution, we discuss the CEPT draft specification and suggest to follow CEPT recommendations on Tx spurious emission limits once the CEPT finalizes them.  
Discussion
Background
CEPT draft of ERC Recommendation 74-01 [1] added spurious emission limits to the terminals operating above 24.25 GHz using AAS and beamforming with integrated antennas. The draft is currently under public consultation stage. The spurious emission limits corresponding to FR2 UEs are given at following excerpts with highlighted text with reference number 2.1.8. Limits
Table 6: Spurious domain emission limits for the land mobile service, maritime mobile service and short range devices
Reference number
Type of equipment
Frequency of the spurious domain emission f
Limits: mean power or, when applicable, average power during bursts duration in the reference bandwidth
2.1.1
Terminals and Base Stations
(in transmit mode), except the equipment specified below
9 kHz  f  1 GHz
-36 dBm


1 GHz < f  FUPPER (see recommend 3)
-30 dBm
…



2.1.4
Receivers and idle/standby transmitters
9 kHz  f  1 GHz
- 57 dBm


1 GHz < f  FUPPER (see recommend 11)
- 47 dBm
2.1.7
Base Stations using AAS and beamforming with integrated antennas operating above 24.25 GHz 
9 kHz  f  1 GHz
-36 dBm (Note 4)


1 GHz < f  18 GHz 
-30 dBm (Note 4)


18 GHz < f  FUPPER (see recommend 3)
-20 dBm/10 MHz (other limits apply for specific frequency separations, see   Figure 7) (Note 4)
2.1.8
Terminals operating above 24.25 GHz using AAS and beamforming with integrated antennas
9 kHz  f  1 GHz
-36 dBm (Note 4)


1 GHz < f  6 GHz
-30 dBm (Note 4)


6 GHz < f  FUPPER (see recommend 3)
-13 dBm/MHz and 
-10 dBm/100 MHz (Note 4) (Note 5)


Recommends: 
3. that the spurious domain emission limits for radio equipment are considered here to be applicable for the range 9 kHz to 300 GHz. However, for practical measurement purposes only, the frequency range of spurious emissions measurements may be restricted still ensuring that the limits are met. As guidance for practical purposes, the following measurement parameters are normally recommended: 
Table 1: Recommended measurement ranges
Fundamental frequency range
Frequency range for measurements

Lower frequency
Upper frequency*
9 kHz - 100 MHz
9 kHz
1 GHz
100-300 MHz
9 kHz
10th harmonic
300-600 MHz
30 MHz
3 GHz
600 MHz - 5.2 GHz
30 MHz
5th harmonic 
5.2-13 GHz
30 MHz
26 GHz
13-150 GHz
30 MHz
2nd harmonic
150-300 GHz
30 MHz
300 GHz
*The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated

Note 1: ƒ is the frequency of the spurious domain emission	
Note 2: for systems that use digital modulation and narrow-band high power (1 Watt) analogue modulated systems, the reference bandwidth is specified in section 2 of this annex, while for any other analogue modulation the reference bandwidth specified in recommend 4 is applicable. 
Note 3: 	Levels are H-field limit at 10 m distance, measured by shielded loop antenna as specified by CISPR.
Note 4: For Terminals and Base Stations using AAS and beamforming with integrated antennas the metric for unwanted emission is defined as Total Radiated Power (TRP):


where PD(r,,) is the power density in W/m2 at a distance r of two orthogonal polarizations. 
[Omit long additional description here]

Note 5: both limits are simultaneously applicable


Observation 1: CEPT has -13dBm/MHz and -10dBm/100MHz Tx emission limits down to 6GHz in the draft recommendation for terminals operating above 24.25 GHz using AAS and beamforming with integrated antennas, including current FR2 UEs.

Please note, the existing cat.B (-30dBm/MHz) limits still applicable to terminals operating in sub-6 frequency range with non-AAS configurations in this CEPT draft recommendation, see spurious emission limits in reference number 2.1.1 in first table. The current Tx spurious emission limits in 38.101-1 (FR1) is consistent with CEPT recommendations. 

Observation 2: The Tx spurious emission limits in 38.101-1 are aligned with CEPT recommendations.
Discussion
The current 38.101-2 defines the Tx spurious emission mask with -13dBm/MHz limit over 12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz,  see Table 3. CEPT draft recommendation has -13dBm/MHz emission limit down to 6GHz but with additional requirement of -10dBm/100MHz in place. The CEPT emission limits with both -13dBm/MHz and -10dBm/100MHz for terminals operating above 24.25 GHz using AAS and beamforming with integrated antennas came from CEPT studies on unwanted emissions in the spurious domain which targeted to enhance spectrum efficiency in term of spectrum sharing and compatibility. See draft ECC Recommendation “Unwanted Emissions – Guidance and methodologies when using typical equipment performance in sharing/compatibility studies”[2].
In Table 3, the comparison of Tx spurious emission limits between current 38.101-2 and CEPT recommendation is listed for better identifying the difference.
Table 3: Tx spurious emissions limits: 38.101-2 vs. CEPT REC
	Current 38.101-2 Frequency Range
	Maximum Level
	Measurement bandwidth
	CEPT draft REC. 
Frequency Range

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz
	9kHz  f  1000 MHz
[Note: CEPT uses different measurement BW between 9K to 30MHz ]

	1 GHz  f < 12.75 GHz
	-30 dBm
	1 MHz
	1 GHz < f  6 GHz

	12.75 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	6 GHz < f  FUPPER (see recommend 3)

	
	-10dBm*
	100MHz*
	

	Note*: -10dBm/100MHz limit is only for CEPT 



Observation 3: CEPT emission limits in draft recommendation [1] were specified based on spectrum sharing and compatibility studies.

The main difference between 3GPP and CEPT draft are 
1) [bookmark: _GoBack]In the frequency range of 6GHz to 12.75GHz, CEPT considers alternative emission requirements with both -10dBm/100MHz and -13dBm/MHz instead of -30dBm/MHz.
 2) CEPT has additional -10dBm/100MHz emission limit from 6GHz to 2nd harmonic.

If draft revision of ERC Recommendation 74-01 [1] is approved in April, Tx spurious emission limits with both -13dBm/MHz and -10dBm/100MHz applied to the frequency range starting from 6GHz to 2nd harmonic of the upper frequency edge of the UL operating band must be met by FR2 UEs operated in European market. So RAN4 should consider reasonable spec changes to align with CEPT regulatory requirements on Tx spurious emission of current draft is approved. 

Proposal: If draft revision of ERC Recommendation 74-01 [1] is approved by CEPT, then RAN4 should align with CEPT with the following Tx spurious emission requirement changes in 38.101-2.

Table 6.5.3-2: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz  f < 12.75 6 GHz
	-30 dBm
	1 MHz
	

	12.75 6 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	

	
	-10dBm
	100MHz
	



Conclusion
Current draft of ERC Recommendation 74-01 from CEPT recommends -13dBm/MHz and -10dBm/100MHz emission limits to start from 6GHz up to 2nd harmonic of upper frequency edge of UL operation band. We propose 3GPP take same limits once current CEPT draft is finalized.

Proposal: If draft revision of ERC Recommendation 74-01 [1] is approved by CEPT, then RAN4 should align with CEPT with the following Tx spurious emission requirement changes in 38.101-2.

Table 6.5.3-2: Spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	30 MHz  f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz  f < 12.75 6 GHz
	-30 dBm
	1 MHz
	

	12.75 6 GHz ≤ f ≤ 2nd harmonic of the upper frequency edge of the UL operating band in GHz
	-13 dBm
	1 MHz
	

	
	-10dBm
	100MHz
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