	[image: ] SRD-MG
	SRDMG(22)019

	SRD/MG (Meeting#84)

	Web meeting, 12-14 January 2022

	

	Date issued: 
	5 January 2022

	Source: 
	France

	Subject: 
	Wireless microphones in the MFCN duplex gaps

	Group membership required to read? (Y/N)N


	


	Summary: 

	During an internal review, France noted inconsistencies in the technical conditions for wireless microphones in the duplex gaps of the 1800 MHz, 800 MHz and 700 MHz frequency bands. France is also of the view that regulatory conditions based on MCL calculations are too constraining in the light of the recent works within CEPT such as RMR or SE24_61 where a statistical approach or Seamcat simulations were used. As a consequence, France proposes to enhance the regulatory conditions based on the Seamcat simulations that were performed in the relevant ECC Reports.
Administrations should note that no new technical study is required before proceeding with this proposed enhancements.


	Proposal:

	France proposes to SRD-MG to submit to WG FM the draft amended REC 70-03 Annex 10 (annexed to this contribution) for public consultation.


	Background:

	






Introduction:
France understands that the audio PMSE industry requires the following equipment characteristics:
	Band
	UHF
	1800 MHz

	Handheld
	10 mW ERP
= 10 dBm ERP
= 12.15 dBm EIRP
	20 mW EIRP
= 13 dBm EIRP

	Body-worn
	50 mW ERP
= 17 dBm ERP
= 19.15 dBm EIRP
	50 mW EIRP
= 17 dBm EIRP
 30 mW ERP



Various ECC and CEPT Reports studied handheld and body-worn microphones in the MFCN duplex gaps and proposed technical conditions. These reports included:
· Band 800 MHz (CEPT Report 30 Annex 5): MCL calculations;
· Band 700 MHz (ECC Report 221): MCL calculations and Seamcat simulations;
· Band 1800 MHz (ECC Report 191): MCL calculations and Seamcat simulations.
The guard-bands resulted from these reports are in the table below:
	Band
	700 MHz
	800 MHz
	1800 MHz

	Handheld
(13 dBm EIRP)
	2.8 MHz
	2 MHz
	1.4 MHz

	Handheld
(high EIRP)
	4.2 MHz
	5 MHz
	-

	Body-worn
	1.2 MHz
	2 MHz
	0 MHz



These values are not coherent.

The analysis of reports:
The dimensioning case is the impact of a microphone on outdoor LTE UE.
The impact of microphones on indoor Pico BS or indoor LTE UE was not considered when defining the technical conditions since the audience is not supposed to make phone calls during the performance and since this can be dealt with when installing the Pico BS within the building (e.g. theatre).
Furthermore, ECC Report 191 pointed out that: “However, it should be noted that the analyses are limited to cases where there is an interference risk (both audio PMSE equipment and mobile terminal/base station are in operation), without considering the probability of such scenario which is related to the market penetration of audio PMSE equipment and mobile systems. The analyses also consider MFCN equipment operating at the edge of their band, which may not always be the case, especially in the case of GSM.”

1. ECC Report 191 on the 1785-1805 MHz frequency band for microphones
The proposed BEM in the executive summary is based on MCL calculations (method 2 below). It has been retained in CEPT Report 50 and in Decision 2014/641/EU.
The technical conditions from ECC Report 191 are as follows for handheld microphones:
· 200 kHz guard-band with GSM UL below 1785 MHz
· In 1785.2-1803.6 MHz, 13 dBm EIRP (20 mW)
· In 1803.6-1804.8 MHz, 10 dBm EIRP (10 mW)
· 200 kHz guard-band with GSM DL above 1805 MHz
The technical conditions from ECC Report 191 are as follows for body-worn microphones:
· In 1785-1804.8 MHz, 17 dBm EIRP (50 mW)
· 200 kHz guard-band with GSM DL above 1805 MHz
Three methods were considered (see section 4.1).
· Method 1: Seamcat simulations (Monte-Carlo)
· Method 2: MCL
· Method 3: Considerations based on CEPT Report 30
The simulation results (method 1) are given in sections A1.1 and A1.2.
· Table 19 on handheld microphones shows that the probability that outdoor LTE UE is interfered is equal to or lower than 2% at 200 kHz offset.
· Table 20 on body-worn microphones shows that the probability that outdoor LTE UE is interfered is equal to or lower than 0.8% at 200 kHz offset.
The probability given by Seamcat simulations are well below the 5% threshold used for MFCN. As a consequence, it can be deduced from the Seamcat simulations that there is no need of a guard-band.

2. ECC Report 221 process bandwidth 733-758 MHz for microphones
The proposed BEM in the executive summary is based on MCL calculations (method 2 below). It has been retained in CEPT Reports 53 and 60.
The technical conditions proposed are as follows for handheld microphones:
· 2.8 MHz guard-band with MFCN/PPDR DL
· 2.8 to 4.2 MHz offset from MFCN/PPDR DL: 13 dBm EIRP (25 mW)
· 4.2 MHz offset from MFCN/PPDR DL: 19 dBm EIRP (80 mW)
· No guard-band with MFCN/PPDR UL
The technical conditions proposed are as follows for body-worn microphones:
· 1.2 MHz guard-band with MFCN/PPDR DL
· 1.2 MHz offset from MFCN/PPDR DL: 19 dBm EIRP (80 mW)
· No guard-band with MFCN/PPDR UL
Two methods were considered (see section 4.1).
· Method 1: Seamcat simulations (Monte-Carlo)
· Method 2: MCL
The simulation results (method 1) are given in section A1.1.2.
· Table 24 on handheld microphones shows that the probability that outdoor LTE UE is interfered ranges from 9.7% at 3 MHz offset up to 24% at 1 MHz offset.
· Table 23 on body-worn microphones shows that the probability that outdoor LTE UE is interfered ranges from 0% at 3 MHz offset up to 3% at 1 MHz offset.
For handheld microphones, the Seamcat simulations are not consistent with those in ECC Report 191 and give worse results than MCL calculations. The technical annex hereafter shows that the simulations used a generic device instead of the LTE UE module. When running again the simulations with the correct module, the probability that outdoor LTE UE is interfered by a handheld microphone falls down to 0.9% at 0 MHz offset. In conclusion, no guard-band is need.



3. CEPT Report 30 (Annex 5) process bandwidth 821-832 MHz
The proposed BEM for microphones is given by Figure A5.7 (section A5.2.6) and is based on MCL calculations depicted in Table A5.2 (section A5.2.3) for outdoor LTE UE. It has been retained in CEPT Report 50 and in Decision 2014/641/EU.
The technical conditions (retained in ERC/REC 70-03 Annex 10) are as follows:
· 2 MHz guard-band with MFCN DL below 821 MHz
· In 823-826 MHz, handheld microphones are restricted to 13 dBm EIRP (25 mW) while body-worn ones can transmit up to 20 dBm EIRP (100 mW).
· In 826-832 MHz, both types of microphones can transmit up to 20 dBm EIRP (100 mW).
The simulations done at 700 MHz are considered applicable to the 800 MHz duplex gap since the two frequency bands are close to each other. Hence no guard-band is needed.

4. Unwanted emissions
The Seamcat simulations have been made with the Spectrum Emission Mask of the ETSI harmonised standard EN 300 422-1, section 4.2.4.2.2, figure 2 for digital modulation. As shown by the simulation results, no further constraint is required on unwanted emissions from microphones in the MFCN bands.

Conclusion
France proposes the following way-forward:
1. amend ERC/REC 70-03 Annex 10 to reflect the current use of the DTT spectrum and to simplify the technical conditions for microphones in the duplex gaps of the 700/800/1800 MHz bands without any guard-band;
2. send an LS from WG FM to PT1 for the withdrawal of ECC/DEC/(09)03 Annex3 Part 3;
3. that SRD/MG advises the EC to amend Decision 2014/641/EU accordingly.




Annex: Technical analysis

By reviewing the technical configurations and the simulation results, obtained from SEAMCAT, for the compatibility studies between MFCN and audio PMSE applications (see ECC Report 191 and ECC Report 221), it turns out that there are certain inconsistencies in these configurations.
This analysis focuses on scenario 1 of table 24 in ECC Report 221 but would also be valid for other scenarios where the LTE UE is the victim and the handheld microphone is the interferer.

1) Difference between the results provided by versions 4 and 5 of SEAMCAT

By running the same SEAMCAT configurations, attached to ECC Report 221, with the recent version of SEAMCAT (version 5.4.2), the interference is less than with the 4.1.0 version (see table below).

2) The simulation of the LTE UE by a generic system

The SEAMCAT configuration attached to ECC Report 221 modelled LTE UE by a generic system, while there is an LTE library available with cellular network which is “OFDMA DL_F:(0, 1] GHz_BW:10MHz_Urban_Macro”.

3) Consideration of an LTE UE bandwidth of 10 MHz

In the SEAMCAT configuration attached to ECC Report 221, the bandwidth of an LTE UE is 10 MHz, which means that all the resource blocks of the BS (10 MHz = 51 RBs) have been allocated to a single UE while the BS distributes these RBs across the active mobiles. By default, 3 active UEs per BS are assumed, which is done in the LTE library developed by STG (17 RB/UE). In addition, in SEAMCAT, if we keep an LTE UE reception bandwidth of 10 MHz, we get the following error message:
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4) The results of the Monte Carlo studies are worse than those of MCL

Table 1: SEAMCAT results (PMSE handheld)

	PMSE  LTE UE (scenario 1)
	PMSE frequency unwanted/blocking probability (%)

	
	754.9
	755.9
	756.9
	757.9

	Same configuration (Rep. 221), older version SEAMCAT
	0.53/9.73
	0.58/17.51
	0.64/23.92
	0.61/70.78

	Same configuration (Rep. 221), current version SEAMCAT
	0.14/9.11
	0.2/15.8
	0.14/21.7
	0.22/54.8

	Configuration LTE library, current version SEAMCAT (BW UE (17 RB) = 3.06 MHz, NFloor = -121.5 dBm)
	0.11/0.61
	0.15/0.67
	0.34/0.86
	0.36/0.91



5) PMSE spectrum emission mask

It should be noted that all simulations were configured with the usual spectrum emission mask for audio PMSE equipment as specified in ETSI EN 300 422-1, section 4.2.4.2.2, figure 2 for digital modulation.

[image: cid:image003.png@01D7F203.5CE71230]


image5.png
IB Spectrum Emission Mask [Offset (MHz) ; Mask Value (dBc) ; Ref. BW (kHz)] X

wme  [Puse_mzod

Description

Ofset |Mask | Rerow Loas

25 90
5 90
1 20
038 80

0,101 £ =
01 200

) o —
o 0 20| | g g
01 0 00| =——— §
0,101 -30 1 Delete. 2
035 80 1 2
1 %0 4| L_sm g
5 -90 1 =

2 %0 1

40 08 00 05 1.0 15 20

Offsst (MHz)

[ # In Ref. BW. (Hz) — Normalzed in 1 Mz





image3.wmf
ECC

Electronic Communications Committee

CEPT


image4.jpeg
Yictim systenOFDMA DL F (0. 11 Gz BY 10MHZ Urban Macro).

The banowidh ofne Blocking mask (10002 M) confcts wih e number o RES (17) aocated o e UEs.
1Xis iy recommended 10 use & mask which complies with the aumber of RBS of the UES.




