[bookmark: _Hlk528502858]3GPP TSG-RAN WG4 Meeting #90bis 	R4-1904058
Xian, China, 8 – 12 April, 2019
		
Source:	Ericsson
Title:	Status of Category B spurious emissions after public consultation of ERC Recommendation 74-01
Agenda item:	6.7.2.5
Document for:	Information


Background 
CEPT/ECC SE21 finalized the update the recommendation on spurious emissions in December 2018. The outcome of the process and the content of the document was summarized in [1], including an excerpt of the relevant parts of the draft revised recommendation. After approval by ECC WG SE, it was put on public consultation for six weeks [2,3].
This document summarizes the outcome of the Public Consultation process.
Comments in Public Consultation
The Public Consultation for ERC Recommendation 74-01 ended on 1 April. All comments received are collected by ECO in an input document to ECC SE21 [4]. An excerpt from the comments is provided in the Annex to this paper, where parts not relating to spurious emissions for the mobile service have been removed.
Next steps for Category B spurious emissions
It is essential that the FR2 Category B limits are agreed and documented as soon as possible in TS 38.104 (Rel-15). The time schedule for completion of the work in ECC WG SE is shown in Figure 1 together with the RAN4 schedule during the same time period.
The outcome of the Public Consultation will be forwarded to an SE21 meeting 15-17 April 2019 where the comments are resolved. The final version of the recommendation is planned to be adopted for publication at a WG SE meeting end of May 2019.
If we relate the ECC WG SE schedule with the RAN4 schedule, we can see the following:
· CRs for the specification text can be agreed at RAN4#91 in May based on the outcome of the Public Consultation resolution at SE21.
· When the CRs for FR2 Category B spurious emissions are presented for approval at RAN#84 in June, the adopted version of the recommendation from the WG SE meeting is available (after 29 May).


Figure 1: ECC WG SE and 3GPP RAN4 meeting schedule and the process for ERC Recommendation 74-01.

Summary
The information about the concluded Public Consultation of ERC Rec 74-01 should be of interest for the continuing work in RAN WG4 for completing the Category B limits on Spurious Emissions.
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ANNEX: 	Excerpt from Public Consultation comments on 
ERC Recommendation 74-01
The following excerpts are taken from the collection of Public Consultation comments provided by the ECO in [4]. Parts not relating to spurious emissions for the mobile service have been removed. Text proposals relating the the comments can be found in [4].
The general comments from the Netherlands and EBU are given first. All specific editorial and technical comments are presented in tabular form below.




Netherlands
…

[bookmark: _GoBack]Here is our response to the two issues related to the proposed limits for mmWave 5G AAS terminals for which views were sought during the public consultation:

What is the antenna efficiency (conducted at antenna port vs. radiated) and the resulting loss and whether or not there is a need to adjust the -13dBm/MHz limit accordingly

This is a difficult question since the sole reason for defining TRP was the impossibility to measure conducted power.
The relation between conducted power and TRP is the antenna efficiency, so it is not correct to apply any correction factor.

Whether or not additional protection for systems between 6 GHz and e.g.10 GHz might be required beyond the -10dBm/100MHz limit, resulting from the fact that although this limit is equivalent to the current limit of -30 dBm/MHz, its impact on narrow band systems could be different, and how much the -10dBm/100MHz might have to be tightened (e.g. by 5 dB) in that frequency range to reflect this additional protection.

In order to answer this question you need to know the bandwidth and the demodulator bandwidth of the victim and in addition to that the signal to noise ratio for a correct functioning demodulator.
At this moment the bandwidth and also the demodulators of the majority of the victims are several MHz wide, so there is probably no issue.
The Radio Astronomy service, however, usually segments their wideband observations in 10 kHz channels, and for each the protection limit needs to be fulfilled.

EBU
EBU recognises the important collaborative work carried out in SE21 resulting in Draft Revision of ERC Recommendation 74-01. EBU acknowledges the balanced compromises reached to enable the inclusion of unwanted emission limits (in the spurious domain) of Active Antenna Systems” (AAS) in this draft revision.
EBU supports the proposed modifications to ERC Recommendation 74-01 to take into account AAS in this recommendation. Some comments are provided below.
… 




ECC REPORT <No> - Page 1
	Page 18

	Comment number
	Section number/ 
Clause
	Paragraph 
Figure/ 
Table
	Type of comment
 (General/ 
Technical/
Editorial)
	COMMENTS
	Proposed change
	Proposed resolution by SE21

	UK/4
	Considering q)
	Note 2
	Editorial
	The definition used in considering q), Note 2 aligned with draft PT1 deliverables at the time it was proposed. Since this time, some further amendments were made to the definitions following public consultation on the deliverables. These deliverables were approved by the 50th ECC in March and have now been published on the ECO website. The definition in ERC REC 74-01 should align with the published ECC deliverables. In particular, Decision (06)13 contains the following definition of AAS:
“AAS (Active Antenna Systems) refers to MFCN base stations and antenna systems where the amplitude and/or phase of the signals from the various antenna elements is continually adjusted resulting in an antenna pattern that varies in response to short term changes in the radio environment. This is intended to exclude long term beam shaping such as fixed electrical down tilt.”
	Modify the note 2 to be inline with the definition in Decision (06)13:

“Note 2: in the context of Mobile/Fixed Communication Networks (MFCN), in addition to Note 1, “Active Antenna Systems” (AAS) also refers to a base station or mobile station and antenna system where the amplitude and/or phase of the signals from the various between antenna elements is continually adjusted resulting in an antenna pattern that varies in response to short term changes in the radio environment. This is intended to excludes long-term beam shaping such as fixed electrical down tilt.”

	

	EBU/1
	Considering

	Considering q)
	Technical 
	Active Antenna System (AAS) is dealt with in considering q) where a definition of the new technology 5G Active Antenna System (AAS) was added as Note 2.
Note 2 is necessary to take into account the use of ASS in Mobile/Fixed Communication Networks (MFCN).
Do not remove any content of Considering q).
	 Support introduction of Note 2 as it is.
	

	SE/4

	Considering 
	q, note 2
	general
	Proposal to include some explanatory text about AAS and operating bands as early as possible
	Add the following text to Note 2:
When AAS is used for mobile services spurious emission limits can be given relative to the edges of the operating band rather than to the centre frequency. The operating band corresponds to band assigned for MFCN with specific frequency arrangements and technical conditions. Within the operating band extra filtering is not possible.  
	

	SE/6

	Recommends
	3, Note 1
	General, question
	Give explanation to why the limit is 110 GHz
	
	

	SE/8

	Recommends
	6, Note 3
	General
	Clarify what is meant by combined system
	?
	

	Siae/1
	Recommends 6

	Note 3 
	General
	TRP test method  is not specific to “5G” mobile but is generally applicable when AAS are concerned, independently from the service, and conventional tests are not possible.
Therefore, the reference description (presently in note 4 of table 6 in Annex 2) should be moved in a separate “generic” Annex (e.g. new annex 7)
	Modify the final part of Note 3:
“.......taking into account only the conventional "passive" gain (directivity) of the antenna, or as a TRP measurement (either near-field or far-field) as described in Annex 7. »
	

	EBU/2
	Recommends
	Recommend 6.
	Technical
	Recommend 6. clarifies the applicability of unwanted emission limits (in the spurious domain) defined in the service specific annexes, referred to in Table 2.
Note 2 of this recommend deals with AAS. A sentence has been added to this note to refer to Total Radiated Power (TRP) measurements in Annex 2. This sentence is necessary, since the provisions for AAS technology implies the introduction of TRP concept and guidelines for test assessment of the emission limits.
Do not remove any content of Recommend 6.
	 Support the new sentence in Recommend 6 as it is
	

	Sony/1
	A.2.1

	Table 6, reference numbers 2.1.6, 2.1.7, 2.1.8, and Note 4
	Technical
	According to the Note 4 of the table, the Total Radiated Power (TRP) needs to be defined for each spurious emission limits emitted from for Base Stations using AAS and beamforming with integrated antennas operating below and above 24.25 GHz, and terminals above 24.25 GHz. 
TRP means that the measurement shall be performed in 3D with a step of 15°, i.e. 288 measurement per frequency. 
A pre-scan is necessary to define all potential frequencies from 9 kHz to the upper frequency (can be 300 GHz in worst case). 
We can understand this is necessary for harmonics and other spurious emitted by the antenna beam of the transmitter. However, spurious also includes many other unwanted emissions that are not emitted by the antenna, but by the enclosure or cables. For example, an AC/DC convertors may produce many unwanted frequencies that aren’t transmitted through the antenna, but emitted via the cables. For such kind of disturbances, the TRP has absolutely no benefit.
Particularly, 5G is linked to the internet of things. This means a wide range of kind of devices will be in scope of such spurious requirement, such as household appliances, industrial or medical machines. For such device, the feasibility of measuring TRP from 9 kHz with an acceptable level of measurement uncertainty and reproducibility needs to be demonstrated. 
In addition, antenna tuned above 20 GHz will not be so efficient for radiating much power below 6 GHz.
3GPP TS 38.521-2 V15.2.0 (2019-03) (3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone (Release 15)) defines limits that aren’t considered correctly in the draft REC. In that TS, it is already agreed that TRP is necessary only for 6 GHz. EIRP is used below 6 GHz.
	Please:
· Modify the lowest frequency to 30 MHz instead of 9 kHz in view to limit the uncertainties due to the characteristics and positioning of the cable during the test. Emissions below 30 MHz are covered by EMC standard, such as ETSI EN 301 489 series, in conducted measurement method (i.e. methods and limits defined in EN 55032:2015).
· Avoid TRP for frequencies below 6 GHz. Use the usual EIRP limits below 6 GHz. i.e. Remove the note 4 for frequency ranges “30MHz <f<1GHz” and “1GHz < f < 6GHz from 2.1.8.
· Align limits for terminals with Table 6.5.3.1.5-1 of 3GPP TS 38.521-2 V15.2.0 (2019-03)
	

	SE/19

	Annex 2, new A2.1 Introduction
	
	General
	Proposal to introduce a short informative background e.g about the introduction of AAS, see for example Annex 1
	Needs to be drafted, if agreed.
	

	SE/20

	Annex 2, A2.2
	
	Genreal
	Proposal to have some introductory text about limits, e.g. to clarify the difference between limits for system with and without AAS. Maybe move some of the text from the long Note 4 to here.
	Needs to be drafted, if agreed.
	

	EBU/4
	Annex 1, A1.1 LIMITS

	Table 6: Spurious domain emission limits for the land mobile service, maritime mobile service and short-range devices
	Technical
	Unwanted emission limits (in the spurious domain) for Base Stations and Terminals using AAS and beamforming with integrated antennas are defined in Parts 2.1.6, 2.1.7 and 2.1.8 of Table 6.
These limits are the result of a difficult compromise reached in SE21. They permit the introduction of AAS Base Stations and Terminals in the bands below and above 24.25 GHz, while protecting the existing services in those bands.
Do not change any value of limits defined in Parts 2.1.6, 2.1.7 and 2.1.8 of Table 6.
	Support the AAS limits defined in 2.1.6, 2.1.7 and 2.1.8 of Table 6
	

	GSA/3
	Annex 2.1
	Table 6
	Technical
	Items 2.1.6 to 2.1.8 relate to equipment defined as Base stations/terminals using AAS and beamforming with integrated antennas, where transmitter and receiver are most likely integrated. 
	Clarify in Note 4 that the new entries apply for the system including transmitter and receiver.
	

	GSA/4
	Annex 2.1
	Table 6
	Technical
	Item 2.1.6 presently covers the freqeuncy range below 24.25 GHz. The range 7.125 GHz to 24.25 GHz is not included in agenda item 1.13 for IMT at WRC’19 and is also not yet covered by any Technical Specifications for AAS BS for mobile services, so it may be premature to set generic limits in this range.
	Change the upper limit in 2.1.6 from 24.25 GHz to 7.125 GHz.
	

	ANFR/3
	ANNEX 3
	A2.1
	Technical
	To replace 6MHz to 10MHz in order to answer question 2 of the cover note, with the aim to protect systems in particular systems operated in EESS, radiolocation services with narrowband receiver bandwidth
	See annex for detailed proposed changes
	

	SE/21

	Annex 2, A2.2
	Table 6
	editorial
	Proposal to 
-add text to the heading of the 4th column and
- in 2.1.2 & 2.1.3, replace “above frequency bands” with the list of the actual bands.
- in 2.1.7 move the reference to figure 7 to immediately before the figure. Is the figure in the table needed when figure 7 exists?
	In heading of column 4 add: 
and in some cases magnetic field strength

replace “above frequency bands” with:
87.5118 MHz, 174230 MHz, 470694 MHz

in 2.1.7 move the reference to figure 7 to immediately before the figure. Possibly remove the figure in the table.
	

	SE/22

	Annex 2, A2.2
	Note 4 under Table 6
	editorial
	This note is very long, maybe it is possible to shorten it and move some of the text, e.g. to the introductory text of A2.2.
	Needs to be drafted, if agreed.
	

	Siae/2
	Annex 2
Section A2.1
	Note 4 to Table 6 
	General
	With reference to the above Siae/1 above.
Note 4 describes the “generic” background of TRP; this should be of general valence and moved in a new specific Annex
	1)	Modify Note 4:
“Note 4: For Terminals and Base Stations using AAS and beamforming with integrated antennas the metric for unwanted emission is defined as Total Radiated Power (TRP) described in Annex 7.
2)	Move the remaining of Note 4 (i.e. from the TRP formula to end) to new Annex 7 with:
# proposed Title:
 “Total Radiated Power (TRP) alternative metric”
# proposed 1st introductory sentence of the annex:
For Radio systems using AAS and beamforming with integrated antennas the metric for unwanted emission is defined as Total Radiated Power (TRP).
# continue the Annex with the moved part of note 4
	

	SE/23

	Annex 2, A2.3
	Paragraph 1
	Editorial 
	Propsed calrifying change of 1st sentence
	Proposed modified sentence:
Narrow-band analogue modulated systems, with output power higher than 1 Watt and operated above 30 MHz, as well as digitally modulated systems are, although generally providing good spectrum efficiency, unable to comply with the above limits for nearby the centre frequencies due to the wideband noise generated by such systems.
	

	SE/29

	Annex 2, A2.3
	Table 9
	Comment
	Comment: Note that for the band 24.25-27.5 GHz the parameter values will be:
Fc= 1.625 GHz, Fd=3.25 GHz and Fe=13 GHz, with that the range for the reference maske will be from 11.25 GHz (however cap at 18 GHz, and here ignoring the protection requirement for EESS below 24 GHz) up to 40.5 GHz, where another band, 40.5-43.5 GHz, under discussion for AI 1.13 is located.
	No proposal, jus a reflection
	

	SE/24

	Annex 2, A2.3
	Paragraph 3
	Editorial 
	1st sentence:
1) Clarify what is meant by large bandwidth, 
2) Before “operating band” add “referred to as”
	Proposal to before“operating band” add “referred to as”
	

	SE/25

	Annex 2, A2.3
	Figure 5
	Editorial 
	Mistake in the figure, “spurious” should be removed.
Propose to add “reference bandwidth” to the figure caption
	Proposal: remove “spurious” in the figure
Add “reference bandwidth” to the figure caption
	

	SE/26

	Annex 2, A2.3
	Figure 6
	Editorial 
	Mistake in the figure, “spurious” should be removed.
Propose to add “reference bandwidth” to the figure caption
	Proposal: remove “spurious” in the figure
Add “reference bandwidth” to the figure caption
	

	GSA/5
	Annex 2.2
	Figure 7
	Technical
	The new mask for Base Stations using AAS and beamforming operating above 24.25 GHz applies a reference BW of 10 MHz at all frequencies, except in the range close to and within the operating band. Since narrowband systems are not expected in this range either, the wider 10 MHz BW can be applied here too.
	Change the reference BW from 1 to 10 MHz for the frequency range close to and within the operating band and scale the limit accordingly.
	

	GSA/6
	Annex 2.2
	Figure 7
	Editorial
	The OOB domain in the figure seem to cover also the necessary bandwidth.
	Split the OOB domain, so that it covers only the ranges outside the necessary bandwidth.
	

	SE/27

	Annex 2, A2.3
	Figure 7
	Editorial 
	Figure 7 occurs twice, remove one.
	Figure 7 occurs twice, remove one.
	

	SE/28

	Annex 2, A2.3
	Figure 7
	General/technical
	Proposal to add similar figure for basestations using AAS in frequencies below 24 GHz
	Needs to be drafted, if agreed.
	

	SE/30

	Annex 2, A2.4
	2nd and 3rd paragraph
	editorial
	Proposal to add “stations” after “base”.
	Proposal to add “stations” after “base”.
	

	Siae/5

	In relation to of cover note 
	first question (about altering the limit for antenna efficiency)
	General
	Even if ideally correct, we consider that:
- we are not aware of compatibility studies that have applied the antenna efficiency as mitigation factor.
- the issue of antenna efficiency was present also whenever a passive integral antenna where considered (i.e. in particular when low or null gain is considered, such as in some SRDs, the antenna gain/loss can be only “estimated” and usually “assumed” = 0 dBi). In those cases, it is already considered that EIRP level = limit (implying that EIRP=TRP if TRP were the test method).
- In any case, the major problem for compatibility study (estimation of the AAS gain in certain direction) would still be the source of the higher uncertainty (far more than the antenna efficiency (which de facto is impossible to evaluate as it is the gain)
	Our conclusion:
We consider that: there is no practical reason, nor benefit for “correcting” TRP test due to antenna efficiency; 
Obviously, the limit can be reduced, if desired, but not for this reason.
	

	Siae/6

	In relation to of cover note 
	Second question (about narrow band systems protection in the range 6 to 10 GHz)
	General
	We concur that additional protection would be needed; in this range typical FS applications (of Siae concern) still use a channel bandwidth of 7 to 28/56 MHz bandwidth
	Our conclusion:
We would prefer that the limit is specified in at least 10 MHz (or less) resolution bandwidth (e.g. -20 dBm/10 MHz).
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