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Introduction
Based on the discussion on the OTA requirements in eAAS WI, the current assumption is that the RF RSE and the EMC RE requirements will have to be considered as a single summed core requirement and tested together in OTA setup, as those two emissions cannot be distinguished in OTA test setup. Furthermore, it is assumed that the same technical agreement would be applied for NR EMC. 
Note that this technical discussion is still ongoing, as concerns were raised whether the above approach is justified, i.e. whether the EMC RE requirement shall be considered as the RF RSE is considered to be covering those two emission phenomenon already. Internal clarifications and discussion among interested companies is currently ongoing. Outcomes of that discussion will be applied to the eAAS WI and NR WI.
In this contribution we are looking into the impact of the currently assumed RF RSE and EMC RE requirements summation approach, investigating the resulting emission limit levels. 
Discussion
It was assumed in eAAS WI that the RF RSE and EMC RE requirements shall be tested together based on the summation of the emission levels, with the required correction of the EMC emission limits, in order to represent the TRP power and allow its summation with the RF RSE (TRP already). However, this technical discussion is not completed yet, as careful check of the EMC regulations, the resulting emission levels, as well as the common conformance testing aspects for the RF and EMC emissions (e.g. TRP grid and its potential optimization techniques) is still required and the interested companies are currently working on those matters. 
In the following sub-clauses, we are looking into the impact of the currently assumed RF RSE and EMC RE requirements summation approach, investigating the resulting emission limit levels. As the eAAS EMC decision is expected to be also mirrored for the NR EMC, the analysis below is based on the eAAS agreements (which are further referring to the non-AAS specifications, i.e. UTRA/E-UTRA and MSR EMC specifications).
RF RSE limits
Referring to the TS 37.104 [1] for the MSR Tx spurious emission limits, the following Cat. A and Cat. B limits are defined for the RF RSE emissions:
Table 6.6.1.1.1-1: BS Spurious emission limits, Category A [2]
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	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, 43 and 48.



Table 6.6.1.1.2-1: BS Spurious emissions limits, Category B [2]
	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, 43 and 48.



Table 6.6.1.1.3-1: Additional BS Spurious emissions limits for BC2, Category B [2]
	Frequency range
	Frequency offset from downlink operating band edge (Note1)
	Maximum Level
	Measurement Bandwidth

	500 MHz  1 GHz
	10 – 20 MHz
	-36 dBm
	300 kHz

	
	20 – 30 MHz
	-36 dBm
	1 MHz

	
	≥ 30 MHz
	-36 dBm
	3 MHz

	1 GHz  12.75 GHz
	≥ 30 MHz
	-30 dBm
	3 MHz

	NOTE 1:	For BS capable of multi-band operation, the frequency offset is relative to the closest operating band.



Table 6.6.1.2.1-1: BS Spurious emissions limits for protection of the BS receiver [2]
	BS-class
	Band category
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	Wide Area BS
	BC1
	FUL_low  – FUL_high
	-96 dBm
	100 kHz
	

	Wide Area BS
	BC2
	FUL_low  – FUL_high
	-98 dBm 
	100 kHz 
	

	Medium Range BS
	BC1,BC2
	FUL_low  – FUL_high
	-91 dBm
	100 kHz
	

	Local Area BS
	BC1,BC2
	FUL_low  – FUL_high
	-88 dBm
	100 kHz
	



There are also BS Tx spurious emissions limits defined for co-existence with systems operating in other frequency bands. Those limits are ranging from -47dBm to -61 dBm.
All the above conducted limits are considered as TRP limits (i.e. Tx losses are assumed zero, conducted  TRP translation allows not to consider the antenna characteristics).
EMC RE limits
Referring to the TS 37.113 [2] specification for the MSR EMC requirements, the following limits are defined for the EMC RE emissions: 
Table 8.2.1.3-1: Limits for radiated emissions from MSR BS [1]
	Frequency range
	Minimum requirement (e.r.p.)/Reference Bandwidth

	30 MHz f <1000 MHz
	-36 dBm/100 kHz

	1 GHz f <12,75 GHz
	-30 dBm/ 1MHz

	FBW RF,low - 10 MHz < f < FBW RF,high  + 10 MHz (Note 1)
	Not defined

	NOTE 1:	For BS capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported bands apply.



EMC limits are expressed as ERP, therefore require a correction factor (2.15dBi) in order to allow summation with the RF RSE. 
RF RSE and EMC RE limits summation
In this section we are listing the results comparison for the summation of the RF RSE and EMC RE emission limits, considering also the correction factor. First, we look into the summation of the Cat A RSE with the EMC limits. 
In the following table, we are looking into the AAS BS operation with UTRA (i.e. emission scaling of 6dB applied for the RF RSE).
Table 2.3-2: RF RSE (Cat. A and Cat. B) + EMC RE, UTRA case
	Cat A (UTRA)
	 
	 
	 
	 
	
	

	 
	RF RSE, TRP
	EMC RE, ERP
	Correction factor
	EMC RE, TRP
	SUM
	DELTA

	 
	dBm
	dBm
	dBi
	dBm
	dBm
	dBm

	9kHz ‑ 150kHz
	-7
	-36
	2.15
	-33.85
	-6.99
	0.009

	150kHz ‑ 30MHz
	-7
	-36
	2.15
	-33.85
	-6.99
	0.009

	30MHz ‑ 1GHz
	-7
	-36
	2.15
	-33.85
	-6.99
	0.009

	1GHz ‑ 12.75 GHz
	-7
	-30
	2.15
	-27.85
	-6.96
	0.036

	
	
	
	
	
	
	

	Cat B (UTRA)
	 
	 
	 
	 
	
	

	 
	RF RSE, TRP
	EMC RE, ERP
	Correction factor
	EMC RE, TRP
	SUM
	DELTA

	 
	dBm
	dBm
	dBi
	dBm
	dBm
	dBm

	9kHz ‑ 150kHz
	-30
	-36
	2.15
	-33.85
	-28.50
	1.50

	150kHz ‑ 30MHz
	-30
	-36
	2.15
	-33.85
	-28.50
	1.50

	30MHz ‑ 1GHz
	-30
	-36
	2.15
	-33.85
	-28.50
	1.50

	1GHz ‑ 12.75 GHz
	-24
	-30
	2.15
	-27.85
	-22.50
	1.50



Observation 1: in case of Cat A RSE + EMC RE, the result would be dominated by the RF RSE of -7dBm (as scaled -13dBm Cat. A limit) with marginal delta observed. 
Observation 2: in case of Cat B RSE + EMC RE, the hypothetical emission limits increase would be 1.5dB. 
The same comparison for E-UTRA AAS case (9dB scaling applied): 
Table 2.3-3: RF RSE (Cat. A and Cat. B) + EMC RE, E-UTRA case
	Cat A scaled (E-UTRA)
	 
	 
	 
	 
	 
	 

	 
	RF RSE, TRP
	EMC RE, ERP
	Correction factor
	EMC RE, TRP
	SUM
	DELTA

	 
	dBm
	dBm
	dBi
	dBm
	dBm
	dBm

	9kHz ‑ 150kHz
	-4
	-36
	2.15
	-33.85
	-4.00
	0.004

	150kHz ‑ 30MHz
	-4
	-36
	2.15
	-33.85
	-4.00
	0.004

	30MHz ‑ 1GHz
	-4
	-36
	2.15
	-33.85
	-4.00
	0.004

	1GHz ‑ 12.75 GHz
	-4
	-30
	2.15
	-27.85
	-3.98
	0.018

	
	
	
	
	
	
	

	Cat B scaled (E-UTRA)
	 
	 
	 
	 
	 
	 

	 
	RF RSE, TRP
	EMC RE, ERP
	Correction factor
	EMC RE, TRP
	SUM
	DELTA

	 
	dBm
	dBm
	dBi
	dBm
	dBm
	dBm

	9kHz ‑ 150kHz
	-27
	-36
	2.15
	-33.85
	-26.18
	0.82

	150kHz ‑ 30MHz
	-27
	-36
	2.15
	-33.85
	-26.18
	0.82

	30MHz ‑ 1GHz
	-27
	-36
	2.15
	-33.85
	-26.18
	0.82

	1GHz ‑ 12.75 GHz
	-21
	-30
	2.15
	-27.85
	-20.18
	0.82



Observation 3: similar to the UTRA emissions, in cese of E-UTRA Cat A RSE + EMC RE, the result would be still dominated by the scaled RF RSE limit of -4dBm (as scaled -13dBm Cat. A limit). For Cat. B, the summed emissions limit is increased by 0.8dB. 
Further comparing the case of the co-location/co-existance RF spur limits summation: 
Table 2.3-4: Co-location/co-existance RF RSE + EMC RE
	 
	RF RSE, TRP
	scaled
	EMC RE, ERP
	Correction factor
	EMC RE, TRP
	SUM
	DELTA

	Co-location/ co-existence 
	dBm
	dBm
	dBm
	dBi
	dBm
	dBm
	dBm

	WA BS, BC1: below 1GHz
	-96
	-87
	-36
	2.15
	-33.85
	-33.85
	0.00

	WA BS, BC2: below 1GHz
	-98
	-89
	-36
	2.15
	-33.85
	-33.85
	0.00

	MR BS, BC1, BC2: below 1GHz
	-91
	-82
	-36
	2.15
	-33.85
	-33.85
	0.00

	LA BS, BC1, BC2: below 1GHz
	-88
	-79
	-36
	2.15
	-33.85
	-33.85
	0.00

	
	
	
	
	
	
	
	

	 
	RF RSE, TRP
	scaled
	EMC RE, ERP
	Correction factor
	EMC RE, TRP
	SUM
	DELTA

	Co-location/ co-existence 
	dBm
	dBm
	dBm
	dBi
	dBm
	dBm
	dBm

	WA BS, BC1: above 1GHz
	-96
	-87
	-30
	2.15
	-27.85
	-27.85
	0.00

	WA BS, BC2: above 1GHz
	-98
	-89
	-30
	2.15
	-27.85
	-27.85
	0.00

	MR BS, BC1, BC2: above 1GHz
	-91
	-82
	-30
	2.15
	-27.85
	-27.85
	0.00

	LA BS, BC1, BC2: above 1GHz
	-88
	-79
	-30
	2.15
	-27.85
	-27.85
	0.00



Observation 5: In case of the the co-location/co-existance RF spur limits summation, due to large power levels difference the results are basically equal to the EMC RE limits. 
Finally it shall be noted, that all the above analysis was done with the assumption of the scaling reused from the eAAS. In case the NR design will consider  
Conclusion
In this contribution we are looking into the impact of the currently assumed (in AAS) RF RSE and EMC RE requirements summation approach, investigating the resulting emission limit levels. 
Based on the analysis above, in selected cases the summed emission limits resulted in increase of the emissions level up to 1.5dB (UTRA case which would not be applicable to the NR), and up to 0.8 (E-UTRA case, expected to be reused for the NR). At this point it should be further discussed whether such emissions increase would be allowed by the regulations. 
If the RF RSE and EMC RE limits summation would be found as not suitable solution, the above observed emission levels impact would potentially become an OTA emissions requirements tightening. 
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