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Introduction
Discussion on the OTA testability challenges for multiple RF requirements was already initiated in RAN4. In was already captured, that the radiated spurious emission testing will be especially challenging due to the need to perform TRP-like measurement over very wide frequency spectrum range. 
It was observed, that the transmitter’s spurious emission measurement lower limit is not aligned with the receiver’s spurious emission measurement lower limit for the AAS BS, as well as for the MSR specification. Below, description of the observed misalignment is presented, together with the proposed correction. 
In this contribution, it is proposed to align the transmitter’s spurious emission measurement lower limit for the AAS BS, with the measurement limit of the frequency range in SM.329 recommendation.
Discussion
Transmitter as well as receiver spurious emission requirements for the AAS BS are defined based on the MSR and Single RAT specifications. Below analysis is presented based on the MSR specification, which is referred in the AAS BS specification TS 37.105.
Spurious emissions requirement for the MSR
Referring to the TS 37.104 [3] section 6.6.1 for the transmitter spurious emission requirement’s frequency range: 
“The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.”
Table 1: Transmitter spurious emissions requirement for MSR BS [3]
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz  150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz  30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz  1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz  12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	12.75 GHz  5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30 dBm
	1 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2] , s4.1
NOTE 2:	Bandwidth as in ITU-R SM.329 [2] , s4.1. Upper frequency as in ITU-R SM.329 [2] , s2.5 table 1 
NOTE 3:	Applies only for Bands 22, 42 and 43.



Observation 1: the spurious domain frequency border for the transmitter spurious emission requirement for the MSR BS are defined from 9 kHz, up to the 5th harmonic of the upper frequency edge of the DL operating band.
Referring to the TS 37.104 section 7.6.1 for the receiver spurious requirement’s frequency range:
Table 2: Receiver spurious emissions requirement for MSR BS [3]
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:	The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement. For BS capable of multi-band operation, the exclusion applies for all supported operating bands. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.



Observation 2: the spurious domain frequency border for the receiver spurious emission requirement for the MSR BS are defined from 30 MHz, up to the 5th	harmonic of the upper frequency edge of the UL operating band.
Comparing Observation 1 and Observation 2 above, it can be noted, that the spurious regions for the MSR BS for the transmitter and receiver, are not aligned with each other. The transmitter spurious emissions requirement is not aligned with the ITU recommendation in SM.329. 
Observation 3: the spurious regions for the MSR BS for the transmitter and receiver, are not aligned with each other. 
Observation 4: The transmitter spurious emissions requirement is not aligned with the ITU recommendation in SM.329.
Alignment of the spurious emissions requirements among RAN4 specs 
In order to keep alignment among RAN4 specifications, it would be encouraged to keep the same approach to the spurious emissions requirements for the AAS and for the legacy RATs. Due to the observations above, the following is proposed: 
Proposal 1: For the eAAS BS, apply 30 MHz as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329.
Proposal 2: Verify the specification of the lower frequency limit for the transmitter spurious emissions requirement for MSR, and Single RAT specifications. 
Upper frequency limit for the unwanted emissions in the spurious domain
It is proposed to take a closer look at the existing E-UTRA spectrum bands below 6GHz, and to consider the upper frequency limits as in Table 1. 
The TS 36.104 transmitter spurious emission requirement claims, that For some operating bands the upper frequency limit is higher than 12.75 GHz. However, it is not clear for which bands it applies. In order to depict this band-specific relation, Figure 2 captures number of band-specific limits for the spurious emissions measurements, based on the SM.329 recommendations. On the depicted examples, the upper limits for E-UTRA bands 7, 22, 38, 41, 42, 43 and 46 are surpassing the general upper limit from the current specifications (i.e. 12.75 GHz). 
NOTE: According to the SM.329, the upper frequency limit should capture the entire harmonic band, not to be truncated at the precise upper frequency limit stated in Table 1. 

[image: ]
Figure 1: Spurious region illustration for E-UTRA bands; only selected E-UTRA bands depicted as examples 
Proposal 3: Based on the above analysis of the upper frequency for the spurious emissions requirement, it is propose to implement corrections to the AAS BS specifications, i.e. missing bands, correct implementation of the upper frequency limit for the spurious emissions. 
Conclusion
Based on the observations and discussion above, it is proposed to consider the following in the discussion on the spurious emissions requirement for eAAS BS: 
Proposal 1: For the eAAS BS, apply 30 MHz as the lower frequency limit for the spurious emissions requirements, as recommended in SM.329.
Proposal 2: Verify the specification of the lower frequency limit for the transmitter spurious emissions requirement for MSR, and Single RAT specifications. 
Proposal 3: Based on the above analysis of the upper frequency for the spurious emissions requirement, it is propose to implement corrections to the AAS BS specifications, i.e. missing bands, correct implementation of the upper frequency limit for the spurious emissions.
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