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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 discussion document aims at clarifying the current situation and proposing a way forward for NR base stations 1-C / 1-H and 1-R, respectively. 
Discussion
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 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) 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. 
Table 2. Limits for radiated emissions from BS as specified in ETSI EN 301 908-1 for BS. 
[image: ]
Observation 1: 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. 
In the US there are no EMC emission requirements for radio products except for other functionalities such as RET and for ancillary equipment. 
Observation 2: 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
As it will be necessary to run OTA tests to measure the RF spurious emissions for NR 1-R, there is a need to specify a test methodology that includes the radiated emission requirement and specify a combined limit. 
Observation 3: If RAN4 decides to merge enclosure port radiated emissions requirement with the RF spurious emissions requirement, the EMC regulators in EU and US would most likely not question it (as they are not impacted). 
Based on the observations in this discussion the following solution on how to specify the radiated spurious emission requirement for NR BS is proposed. 
Table 3. Proposed solution on how to specify radiated spurious emission requirements in RAN4 specifications. 
	
	NR 1-C & NR 1-H
	NR 1-R

	RF spurious emission core requirement
	Conducted requirement specified in TS 38.104
	OTA TRP spurious emission requirement specified in TS 38.104 (one requirement considering all radiated spurious emissions from the enclosure as a box)

	Radiated emission core requirement
	Rename to “Radiated spurious emission” and specify as ERP requirement in TS 38.1041
	OTA TRP spurious emission requirement specified in TS 38.104 (one requirement considering all radiated spurious emissions from the enclosure as a box)

	RF spurious emission conformance requirement
	Traditional conducted test methodology specified in TS 38.145-1
	One TRP test methodology considering all radiated spurious emissions from the enclosure as a box – specified in TS 38.145-2

	Radiated emission conformance requirement
	Rename to “Radiated spurious emission” and specify as ERP requirement in TS 38.145-21.
	One TRP test methodology considering all radiated spurious emissions from the enclosure as a box – specified in TS 38.145-2


1: This would introduce a difference as compared with legacy RAN4 specifications, where EMC radiated emissions are dealt with as an EMC requirement. If renamed as radiated spurious emission, this requirement would fit into the radio specifications in accordance with ETSI. One may consider revising also legacy specifications with this change. 
To summarize Table 3, radiated emission requirements for NR base stations 1-C and 1-H are proposed to be renamed as radiated spurious emission and moved to the radio specifications. The radiated emission core requirement for NR 1-R is proposed to be removed and included in the OTA TRP spurious emission requirement. A new conformance requirement test methodology to be specified. 
Conclusion
Based on the discussions in Section 2, the following is proposed:
[bookmark: _Hlk492623819]Proposal 1: For NR 1-R the radiated emission core requirement is proposed to be removed and instead considered as included in the OTA RF spurious emission requirement in TS 38.104 and included in the new conformance requirement for OTA RF spurious emission to be specified in TS 38.145-2. 
Proposal 2: The EMC radiated emission for NR 1-C and NR 1-H shall be renamed Radiated spurious emission and be moved to TS 38.104 with a conformance test specified in TS 38.145-2.
References
3GPP AAS TR 37.843 Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS) radiated requirements, v0.4.0.
image1.png
Frequency Minimum Applicability
requirement (e.r.p.)/
reference bandwidth

30 MHz <f <1000 MHz -36 dBm/100 kHz All
1 GHz <f< 12,75 GHz -30 dBm/1 MHz All
Fe1-2,5x5MHz <f<Fc2+2,5x5MHz Not defined UTRA FDD,

UTRA TDD, 3,84 Mcps option,
cdma2000, spreading rate 3

Fc1-2,5%x 10 MHz <f<Fc2 + 2,5 x 10 MHz Not defined UTRA TDD, 7,68 Mcps option
Fel - 2,5 X BWponne MHZ < f< Fe2 + 2,5 x Not defined E-UTRA FDD, E-UTRA TDD, Mobile
BW channet MHZ WIMAX,

UMB (BW ¢pannel = 2.5 MH2)





