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Introduction
EMC radiated emission requirements for base stations and ancillary equipment were discussed in RAN4-#84. During the meeting some unclarities with respect to the regulatory requirements were identified. This paper discusses some aspects of to be considered in the specification of EMC requirements for eAAS.
Discussion
WF agreement on EMC radiated emission and RF spurious emission requirements for NR BS 
During RAN4 NR #3, a way forward on EMC radiated emission and RF spurious emission requirements for NR BS was approved [1]. The agreement this WF centres on the understanding that for NR BS 1-O and 2-O RF radiated spurious emission includes the EMC radiated emissions. In this case, RF radiated spurious emissions and EMC radiated emissions cannot be distinguished in the OTA measurement setup. 
Observation 1: The WF [1] agreed that for NR BS 1-O and 2-O RF radiated spurious emission includes the EMC radiated emissions. In this case, RF radiated spurious emissions and EMC radiated emissions cannot be distinguished in the OTA measurement setup. This agreement should be considered in eAAS specifications.
Observation 2: The sum of RF spurious + EMC radiated emission might represent a redundant addition considering that in the OTA measurement setup is not possible to distinguish these two types of emissions.
Regulatory considerations 
In RAN4 specifications, the radiated emission requirement for enclosure port emissions of BS are specified in terms of ERP in the EMC specifications. Example from TS 37.113 [2] shown in Table 1.
Table 1. Limits for radiated emissions from BS as specified in TS 37.113 for MSR BS.
	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.


Key:
FBW RF,high:	Upper RF bandwidth edge
FBW RF,low :		Lower RF bandwidth edge

The European harmonized standard covering RF requirements for BS (ETSI EN 301 908-1) [3] specifies the same ERP limits as the RAN4 EMC specifications for enclosure port spurious emissions of base stations, as shown in Table 2. On the other hand, the EMC radiated emission requirements for ancillary equipment of BS are specified in ETSI EN 301 489-1 [4]. 
[bookmark: _GoBack]Table 2. Limits for radiated emissions from BS as specified in ETSI EN 301 908-1 [3] for BS.
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Observation 3: In Europe, the requirement for the enclosure port radiated spurious emission is defined in the harmonized radio standard (ETSI EN 301 908-1). On the other hand, the EMC standard (ETSI EN 301 489-1) covers radiated emission for ancillary equipment. Specifying EMC radiated emission as an EMC requirement in the EMC specifications may have been a mistake from the beginning. This considering that the regulations do not include any EMC radiated emissions for BS, only for ancillary equipment. In the US there are no EMC emission requirements for radio products except for other functionalities such as RET and for ancillary equipment. 
Observation 4: Considering that neither the US nor the EU define the enclosure port radiated emission as an EMC but as a radio requirement, RAN 4 may also consider the enclosure port radiated emission as a radio requirement
On the other hand, ZTE in [5] observes that OTA spurious emissions cover the EMC radiated emissions for Range 1-O and Range 2 in NR BS. This after comparing the EMC radiated emissions and RF conformance requirement for transmitter spurious emissions of 36 series and 37 series specifications. The difference is that transmitter spurious emissions are tested with conducted method while EMC radiated emissions are tested with radiated method. However, there are no antenna connector(s) and TAB connector(s) configured in the Range 1-O and Range-2 NR BS, so the transmitter spurious emissions will be tested in radiated method instead of conducted method.
Observation 5: As the product is becoming fully integrated it is regarded feasible to specify only one single radiated spurious emission requirement and base it on only RF spurious emission, for which an OTA test methodology shall be defined in terms of TRP. This approach should be acceptable by the regulators as they will face the same issue going forward. 
Impact of adding RF spurious emissions and EMC emissions 
In paper [6], Ericsson shows that the linear sum of the EMC radiated emission limit and the RF spurious emission limits does not significantly impact the total OTA spurious emission limit. The maximum difference when comparing the different sets of limits is approximately 1.5 dB. This result is similar to the one presented by Huawei in [7] during the RAN4 NR#3 meeting. Same study [7], shows that in “selected cases the summed emission limits resulted in increase of the emissions level up to 1.5 dB (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).  
Observation 6: From our point of view, the obtained results both in this study and in Huawei’s contribution show that the addition of the EMC radiated emission limit will only make a minor difference to the stringency of the requirement. 
Observation 7: RF radiated spurious emissions and EMC radiated emissions cannot be distinguished in the OTA measurement setup for NR Range 1-O and Range 2, which might make redundant the sum of RF spurious + EMC radiated emission limits. On the other hand, the analysis presented in [6] shows that the addition of the EMC radiated emission limit will only make a minor difference to the stringency of the requirement.
Conclusion
In this contribution, we are looking into some aspects of to be considered in the specification of EMC requirements for eAAS. The analysis above presented included the WF on EMC agreed in RAN4 NR#3, the regulatory considerations on EMC and some elements to consider in the sum of RF spurious emissions and EMC emissions. If the elements considered in the WF would be found as suitable for eAAS, it would be important to define the way the specification on EMC and RF will be impacted. This might imply specifying only one single radiated spurious emission requirement and base it on only RF spurious emission, for which an OTA test methodology shall be defined in terms of TRP.
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