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Introduction
During the RAN4-NR#2 meeting in Qingdao, discussion paper collecting multiple agreements on the spurious emissions requirements for the eAAS and NR work items was presented in [3]. Its aim was to align the NR BS discussion with the progress in eAAS WI. Based on this summary a TP to the new NR TR was technically endorsed during the previous RAN4 meeting in [4].
Based on the summary of the NR agreements related to the spurious emissions, in this contribution we are proving TP to the NR TR (BS RF) for transmitter spurious emissions for O-1 and O-2 types of NR NS. Please note that this TP is based on the AAS‑based structure of the unwanted emission requirements as proposed in separate contribution (i.e. basic limits based).
Discussion
Referring to agreements summary in [3], the following agreements were identified to be applicable to the radiated Tx spurious emissions requirement (extract from [3]): 
	Range 1 (conducted and OTA requirements): 
1. Lower limit of the spurious region for the conducted (Range 1-C) and radiated (Range 1-O) spurious requirement shall be distinguished, i.e. 9kHz vs. 30MHz.
2. NR-specific SEM exclusion of 40MHz around the operating band to be considered in the spurious region
3. Upper limit of the spurious region for the NR BS shall consider operating bands, for which the 5th	harmonics reaches beyond the 12.75GHz (but not higher than 26GHz), as per ITU SM.329 recommendation.
· The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated
4. Transmitter spurious emissions such as co-location requirements or regional requirements are to be considered.
5. Reuse the same spurious limit as that of LTE. 
6. Both Category A and Category B emission limits should be defined to align with regional requirements. 
7. The reference bandwidths for the spurious emission measurements are:
· 10kHz for below 30 MHz
· 100 kHz between 30 MHz and 1 GHz
· 1 MHz for above 1 GHz
8. For Range 1-O: 
· The metric used to capture transmitter spurious emissions OTA is total radiated power (TRP).   
· Conformance requirement for the TX spurious requirement OTA will be composed as a single requirement together with the EMC RE requirement OTA, as there is no possibility to separate those requirements in OTA test setup. The resulting test requirement will be subject to single test setup and single measurement procedure. Definition of the conformance requirement will be subject to TRP MU, where the MU definition is FFS. NOTE: further details to be aligned with the eAAS discussion.
· For FDD: OTA RX spurious emissions requirement will not apply to FDD duplex as being superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
· For TDD: the OTA Rx spurious emissions requirement applies during the transmitter OFF period only. NOTE: applicability the OTA Rx spurious emissions conformance requirement when all transmitters are OFF, is FFS.
Range 2 (OTA requirements): 
1. Lower limit of the spurious region shall be 30MHz.
2. NR-specific SEM exclusion of 40MHz around the operating band to be considered in the spurious region
3. For 2nd harmonic as upper limit of frequency range for measurements of OTA spurious emissions for NR bands above 13GHz
· Upper boundary of fundamental frequency range for BS spurious emission should be specified to cover at least 28GHz NR bands
· The test should include the entire harmonic band and not be truncated at the precise upper frequency limit stated
4. Upper limit of the fundamental frequency range for spurious region is FFS, considering reasonable test system complexity and uncertainties while setting the requirement. 
5. The metric used to capture transmitter spurious emissions OTA is total radiated power (TRP).   
6. Transmitter spurious emissions such as co-location requirements or regional requirements are to be considered.
7. Conformance requirement for the TX spurious requirement OTA will be composed as a single requirement together with the EMC RE requirement OTA, as there is no possibility to separate those requirements in OTA test setup. The resulting test requirement will be subject to single test setup and single measurement procedure. Definition of the conformance requirement will be subject to TRP MU, where the MU definition is FFS. NOTE: further details to be aligned with the eAAS discussions
8. For FDD: OTA RX spurious emissions requirement will not apply to FDD duplex as being superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
9. For TDD: the OTA Rx spurious emissions requirement applies during the transmitter OFF period only. NOTE: applicability the OTA Rx spurious emissions conformance requirement when all transmitters are OFF, is FFS.
10. NR BS spurious emission limit set to -13dBm.
11. The reference bandwidths for the spurious emission measurements are:
· 100 kHz between 30 MHz and 1 GHz
· 1 MHz for above 1 GHz




Furthermore, the WF on the Tx spurious emissions requirement in FR2 was considered [5]. 
Please note that this TP is based on the AAS-based structure of the unwanted emission requirements as proposed in separate contribution in [1].
Conclusion
Based on the above collection of the agreements for the OTA Tx spurious emissions, it is proposed to agree on the attached TP to the NR TR (BS RF).  
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TP to TR 38.xxx (BS RF)
In this section, we provide TP to the TR 38.xxx (BS RF) for approval. 
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8.7.5.1	General
The metric used to capture transmitter spurious emissions OTA in FR1 and FR2 is total radiated power (TRP).   
OTA Tx spurious emissions co-location requirements and regional requirements for FR1 and FR2 are FFS.
8.7.5.2	AAS radiated Tx spurious emissions requirement
Minimum radiated requirement for 1-O NR BS in FR1 is defined based on basic limit with the emissions scaling applied. Refer to sub-clause 6.6.5.2 for basic limit definition. 
Minimum radiated requirement for 2-O NR BS in FR2 is FFS.
The OTA Tx spurious emission requirement for 1-O type NR BS is defined at RIB interface for the spurious range from 30 MHz up to the 12.75 GHz, excluding the frequency range from ΔfUEM below the lowest frequency of each supported downlink operating band, up to ΔfUEM above the highest frequency of each supported downlink operating band, where the ΔfUEM is defined in sub-clause 6.6.4. For operating bands for which the 5th harmonics reaches beyond the 12.75GHz, the upper limit of the spurious range is extended up to the 5th harmonic of the fundamental range, but not higher than 26GHz.
Spurious emissions limits for 1-O are based on the basic limits defined for Cat. A and for Cat. B in Table 6.6.5-1 and Table 6.6.5-2, with the fixed emissions scaling applied. 
Table 8.7.5-1: NR BS radiated Tx spurious emission limits in FR1, Category A
	Spurious frequency range
	Maximum level
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	- 4 dBm
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	
	1 MHz
	Note 1, Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [x], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [x], s2.5 table 1. 
NOTE 3: 	Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.



Table 6.6.5-2: NR BS radiated Tx spurious emission limits in FR1, Category B
	Spurious frequency range
	Maximum level
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	- 27 dBm
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	- 21 dBm

	1 MHz
	Note 1, Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the operating band in GHz
	
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [x], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [x], s2.5 table 1. 
NOTE 3: 	Applies only for operating bands for which the 5th harmonic of the upper frequency edge is reaching beyond 12.75 GHz.



The OTA Tx spurious emission requirement for 2-O type NR BS is defined at RIB interface for the spurious range from 30 MHz up to the 2nd	 harmonics of the upper frequency edge of the operating band.
Table 6.6.5-3: NR BS radiated Tx spurious emission limits in FR2, Category A
	Spurious frequency range
	Maximum level
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	[- 13 dBm]
	100 kHz
	Note 1

	1 GHz ‑ 12.75 GHz
	
	1 MHz
	Note 1, Note 2

	1 GHz – 2nd  harmonic of the upper frequency edge of the DL operating band in GHz
	
	
	

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [x], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [x], s2.5 table 1. 



For conformance testing purposes, the OTA test should include the entire harmonic band and not be truncated at the precise upper frequency limit of the spurious range. Furthermore, for conformance testing in FR2, the upper frequency limit of the spurious range might be limited by to [TBD GHz] value, considering practical OTA measurement capabilities of the OTA test ranges in the spurious range.
Detailed structure of the subclause is TBD.
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