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Introduction
Based on the agreement in [7] the EMC and spurious emissions requirements framework for NR BS was supposed to be first addressed in the eAAS WI, to be later adopted for the NR WI, as extracted from [1] below: 
EMC and spurious emissions:
· eAAS: Continue to discuss requirement framework, testing practicalities, how to converge EMC & spurious emissions/blocking
· NR: Wait for eAAS outcome. However, other than above aspects (value, boundary, resolution bandwidth, etc.) are discussed.
Referring to the NR WID [1], it was observed that the EMC requirements for the NR BS are expected to be captured in the new specification TS 38.113. NR BS EMC requirements discussion was not triggered in RAN4 so far. Based on the discussion in the eAAS WI, it was observed that certain aspects of the OTA EMC testability will be common for the AAS BS and NR BS.
In this contribution we are collecting initial thoughts on the EMC requirements for the NR BS, including the specification implications.
Discussion
EMC requirements discussion was not triggered in RAN4 so far. Based on the discussion in the eAAS WI, it was observed that certain aspects of the OTA testability will be common for the AAS BS and NR BS. In the following sections we are collecting observations related to the EMC requirements for the NR BS.
Referring to the NR WID [1], it was observed that the EMC requirements for the NR BS are expected to be captured in the new specification TS 38.113. 
	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	38.113
	TS
	NR;  Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)
	TSG-RAN #77
	TSG-RAN #78
	Rapporteur;
TBD 
Core part



Based on the above extract from the NR WID it can be observed, that the NR BS EMC specification shall be presented for information at the next RAN#77 plenary meeting in September 2017. 
Observation 1: the NR BS EMC specification shall be presented for information at the next RAN#77 plenary meeting in September 2017. Therefore it is seen required to trigger the NR BS EMC discussion in RAN4. 
eAAS TR 37.843
It shall be noted that so far, all the EMC specifications were defined for EUT’s with the antenna connectors, or TAB connectors (in case of the AAS BS). In the Rel-15 eAAS TR 37.843 section 8, findings on the EMC requirements for the eAAS WI were captured, focusing in the OTA AAS BS architecture, which is not equipped with the antenna connectors, nor with the TAB connectors, i.e. antennas cannot be disconnected from the transceivers. 
Figures 1 shows the prime difference in the BS architecture from an EMC view point when comparing the ports on a conventional BS (top figure) to the ports on an AAS BS (bottom figure).
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Figure 1: Comparison between BS architectures for EMC testing
Based on the eAAS discussion on the EMC requirements so far, the main take outs from the ongoing discussion as captured in the TR 37.843 can be summarized as follows:
· For the OTA AAS BS architecture that will not have the possibility of disconnecting the composite antenna, the EMC antenna ports can no longer be connected to a terminating load.
· Since the antenna array for the OTA AAS BS will be integrated within the EUT, the transmissions from the EUT within the test chamber will have antenna gain included in them.
· AAS BS is transmitting while connected to its integrated antenna, leading to significantly increased field strength within the chamber compared to the usual EMC measurement scenario where the transmitters are connected to terminating loads. 
· Resulting increased field strength and associated received power from the measurement probe could potentially damage the test equipment.
· RF RSE and EMC RE requirements cannot be differentiated any longer since both these requirements will be specified OTA and in both cases, the AAS BS will be radiating.
· Since the RF RSE and EMC RE requirements cannot be differentiated any longer, we need to define these requirements in a combined way such that the requirements are now specified on the enclosure as one box. 
· The combined requirement will then contain a RF RSE component and an EMC RE component and the total emission requirement will be a linear sum of these two requirements for the frequency ranges where each of those two requirements apply.
· The combined requirement shall be specified using TRP as a metric.
· When performing EMC Radiated Immunity tests of an OTA AAS BS, due to lack of the antenna connectors a higher power level may, for certain test scenarios, enter the RX of the EUT. This may lead to the receiver of the OTA AAS BS being inoperable (in case the RF blocking requirements are not met). Due to this observation, discussion on the Radiated Immunity requirements in the eAAS WI is pending definition of the blocking requirements for the eAAS BS.
· To avoid the OTA AAS BS receiver being inoperable during the EMC RI test, protection mechanisms need to be employed for BS RX during the RI testing. 
· An important difference of the EMC radiated immunity test setup for an OTA AAS BS as compared with testing of the EUT equipped with the antenna connectors is the need for OTA performance parameter monitoring. For EUT equipped with the antenna connectors (i.e. the performance of the EUT is monitored via antenna connectors), the rotation of the EUT during the EMC RI test had no impact on the performance parameters being monitored. For an OTA AAS BS testing, the OTA link established between the EUT and the test equipment antenna may be impacted by the rotation of the test object during the test. 
Those findings shall be equally applicable to the NR BS Range 1 OTA testing, and shall be reused in order to avoid duplication of discussions in RAN4. 
Observation 2: As the eAAS discussion on the EMC requirements for OTA AAS BS in ongoing, it can be proposed for the NR BS Range 1-O to refer to those agreements documented in eAAS TR 37.843.
Based on this observation, the following set of proposals is proposed for the NR BS EMC requirements, depending on the NR BS Range:
Proposal 1: For Range 1-C: apply the NR-specific EMC requirements based on the existing levels captured in the Single RAN E-UTRA specification in TS 36.113. 
Proposal 2: For Range 1-O: follow the EMC discussion and agreements as captured in the eAAS TR 37.843. 
Proposal 3: For Range 2: NR specific discussion is required for the EMC requirements for the NR BS Range 2. Agreements to be captured in the NR TR 38 series.
Furthermore, as the Single RAT NR specification, as well as the MSR specification including the NR were already distinguished, the EMC specification shall also be considered for the SRAT and MSR separately:
Proposal 4: For the Single RAT NR BS, the EMC requirements shall follow the proposals 1 to 3. For the MSR BS supporting NR RAT, the MSR EMC specification in TS 37.113 shall be updated (if needed) accordingly in Rel-15 (which will be automatically reflected in the AAS EMC specification in TS 37.114). 
Background information on the EMC requirements for BS specifications 
For references, the EMC requirements for BS were captured so far in the following technical specifications: 
· EMC requirements for UTRA TDD and UTRA FDD BS are captured in TS 25.113 [3]
· EMC requirements for E-UTRA BS (including NB-IoT) are captured in TS 36.113 [4]
· EMC requirements for MSR BS are captured in TS 37.113 [5]
· EMC requirements for AAS BS are captured in TS 37.114 [6], based on the UTRA, E-UTRA and MSR EMC specifications.
It shall be noted, that each of the EMC specifications for single RAT above, refers to the TS 37.113 for the additional optional applicability of the MSR EMC requirements. 
Observation 3: NR BS EMC specification shall also consider additional optional conformance requirements in the extended Rel-15 version of the MSR BS specification in TS 37.113.
TS 37.114: AAS BS EMC
As the AAS BS specification’s scope includes UTRA, E-UTRA and MSR BS, the Rel-13 version of the EMC specification in TS 37.114 [4] was constructed in relatively simple manner, by referring to the EMC specifications in TS 25.113, TS 36.113 and TS 37.113 for UTRA, E-UTRA and MSR, respectively. 
In terms of the Rel-15 EMC specification for the AAS BS, the above was required to be extended by the consideration of the hybrid AAS BS (conducted and selected radiated requirements) and the OTA AAS BS (radiated requirements only), i.e.: 
· The Rel-13 content of the AAS EMC specification became the hybrid AAS BS part for the following sections: 
· test conditions, performance assessment, performance criteria, applicability overview emissions and immunity requirements  
· For the OTA AAS BS part, the work is ongoing in the Rel-15 WI.
2.3.1	 Discussion on the NR BS EMC specification skeleton
Referring to figure 1, it can be seen that EMC specification defines requirement to various types of ports, e.g. power ports, antenna ports, telecommunications ports. From the classification of NR BS point of view, the EMC requirements defined e.g. for power ports and telecommunication ports will not change. On the other hand, application of the EMC requirements defined for the antenna ports will vary, depending on the NR BS range, as discussed in section 2.1 above. Based on those considerations, we are drafting the initial arrangements of sections for the EMC requirements, based on the Single RAT E-UTRA EMC specification structure in TS 36.113. Draft skeleton for the EMC requirements of the NR BS is presented for further discussion below: 
1. Scope
2. References
3. Definitions
4. Test conditions
4.1 General
4.2 Arrangements for establishing a communication link
4.3 Narrow band responses on receivers
4.4 Exclusion bands
4.5 BS test configurations
5. Performance assessment
5.1 General 
5.2 Assessment of throughput in Downlink
5.3 Assessment of throughput in Uplink
5.4 Ancillary equipment
6. Performance criteria
6.1 Performance criteria for continuous phenomena for BS
6.2 Performance criteria for transient phenomena for BS
6.3 Performance criteria for continuous phenomena for Ancillary equipment
6.4 Performance criteria for transient phenomena for Ancillary equipment
7. Applicability overview
7.1 Emission
7.2 Immunity
7.3 Applicability of requirements in MSR specification TS 37.113
8. Emission requirements for NR BS Range 1-C
8.1 Test configurations
8.2 Radiated emission from NR BS and ancillary equipment
9. Emission requirements for NR BS Range 1-O
9.1 Test configurations
9.2 Radiated emission from NR BS and ancillary equipment
10. Emission requirements for NR BS Range 2
10.1 Test configurations
10.2 Radiated emission from NR BS and ancillary equipment
11. Emission requirements common for all NR BS ranges
11.1 Conducted emission DC power input/output port
11.2 Conducted emissions, AC mains power input/output port
11.3 Harmonic Current emissions (AC mains input port)
11.4 Voltage fluctuations and flicker (AC mains input port)
11.5 Telecommunication ports
12. Immunity requirements 
12.1 Test configurations for NR BS Range 1-C
12.2 Test configurations for NR BS Range 1-O
12.3 Test configurations for NR BS Range 2
12.4 RF electromagnetic field (80 MHz - 1000 MHz, 1400 MHz to 2700 MHz)
12.5 Electrostatic discharge
12.6 Fast transients common mode
12.7 RF common mode (0,15 MHz - 80 MHz)
12.8 Voltage dips and interruptions
12.9 Surges, common and differential mode

Proposal 5: It is proposed to consider the above skeleton as input for further discussion on TS 38.113 shape. 
It shall be further discussed whether the NR Repeaters shall be considered. So far, those were not considered in the NR WID. 
Proposal 6: Not to consider the NR Repeaters in the EMC requirements, at least for the Rel-15 specification where the NR WID does not consider Repeaters.  
Conclusion
Based on the discussion above, the following observations and proposals were made: 
Observation 1: the NR BS EMC specification shall be presented for information at the next RAN#77 plenary meeting in September 2017. Therefore it is seen required to trigger the NR BS EMC discussion in RAN4. 
Observation 2: As the eAAS discussion on the EMC requirements for OTA AAS BS in ongoing, it can be proposed for the NR BS Range 1-O to refer to those agreements documented in eAAS TR 37.843.
Observation 3: NR BS EMC specification shall also consider additional optional conformance requirements in the extended Rel-15 version of the MSR BS specification in TS 37.113.
Proposal 1: For Range 1-C: apply the NR-specific EMC requirements based on the existing levels captured in the Single RAN E-UTRA specification in TS 36.113. 
Proposal 2: For Range 1-O: follow the EMC discussion and agreements as captured in the eAAS TR 37.843. 
Proposal 3: For Range 2: NR specific discussion is required for the EMC requirements for the NR BS Range 2. Agreements to be captured in the NR TR 38 series.
Proposal 4: For the Single RAT NR BS, the EMC requirements shall follow the proposals 1 to 3. For the MSR BS supporting NR RAT, the MSR EMC specification in TS 37.113 shall be updated (if needed) accordingly in Rel-15 (which will be automatically reflected in the AAS EMC specification in TS 37.114). 
Proposal 5: It is proposed to consider the above skeleton as input for further discussion on TS 38.113 shape.
Proposal 6: Not to consider the NR Repeaters in the EMC requirements, at least for the Rel-15 specification where the NR WID does not consider Repeaters.  
It is proposed to capture the above EMC requirements arrangement in the NR TR as the basis for further discussion and the TS 38.113 specification drafting. 
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