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0 EXECUTIVE SUMMARY 

0.1 STUDIES INCLUDED IN THE REPORT  

The European Commission has mandated the CEPT to develop technical conditions for the introduction of 
wireless broadband in the 700 MHz band and also to study the possibility of shared spectrum use with 
certain incumbent uses such as PMSE. 

The preferred frequency band plan has been preliminarily agreed within CEPT based on 2-times 30 MHz 
FDD and up to 20 MHz SDL with the possibility to use the guard band and duplex gap according to national 
requirements for other services for example PMSE and SDL. The purpose of this report is to find conditions 
for operation of PMSE audio equipment (wireless microphones) in the 700 MHz frequency range.  

This report considers interference in both directions between PMSE equipment operating in the band 
733-758 MHz and MFCN equipment operating in the bands 703-733 MHz (uplink) and 758-788 MHz 
(downlink). In this study the band 733-758 MHz is exclusively used by PMSE. The introduction of further 
application for example SDL will affect the calculated scenarios. The compatibility situation at the boundary 
between PMSE and MFCN around 733 MHz, is the same at 703 MHz due to the fact that the equipment is 
the same.  

The report considers a total of 9 scenarios corresponding to a specific combination of the following options: 

 Indoor/outdoor; 
 PMSE interferes with MFCN or MFCN interferes with PMSE;  
 MFCN BS or MFCN UE. 

 
The LTE pico BS was sufficiently covered in ECC Report 191 [6], and therefore scenarios 8 and 9 were not 
investigated further. 

In order to address a compatibility study for PMSE in the duplex gap in the 700 MHz frequency band two 
methods have been used: 

 Method 1 - Monte-Carlo simulations carried out with the SEAMCAT tool.  
 Method 2 - Minimum Coupling Loss (MCL) analysis. 

0.2 RESULTS OF THE STUDIES 

The proposed power restriction for audio PMSE is based on the assumption that LTE mobile system 
equipment with a 10 MHz channel bandwidth is used. However, the influence of a 3 MHz bandwidth is also 
studied when the MFCN is the victim system. Both 3GPP band 20 and band 28 (APT band plan) are 
considered. The PMSE system is based on 200 kHz channel bandwidth. Within the calculations two different 
sets of body loss values for PMSE were used, the first set is based on ECC Report 191 [6] the second set is 
based on CEPT Report 30 [7]. 

For the scenarios corresponding to audio PMSE equipment interfering with the MFCN UE, a better blocking 
rejection of 0.8 dB every 200 kHz of additional offset from the channel edge is assumed. In addition, it is 
assumed that the duplex filter in the MFCN UE provides an additional rejection of 2 dB at 2 MHz offset from 
the channel edge for narrowband signals. The critical case is when the PMSE equipment is close to the 
MFCN UE. The simulations show that for Scenario1 (Outdoor) with a separation distance between 15-100 
meters, there is no compatibility issue for the handheld PMSE device. For the body worn PMSE device, there 
is no compatibility issue for the 10 MHz bandwidth, but a potential narrowband blocking issue for the 3 MHz 
LTE UE may occur. The simulations show that for Scenario 6 (Indoor) with a separation distance between 5-
50 meters, both hand held and body worn PMSE devices have a potential compatibility issues. In this case, 
both unwanted emissions and blocking cause degradation of the MFCN performance. If this separation 
distance is increased, the probability of interference decreases accordingly.  



ECC REPORT 221 - Page 3 

With the proposed power restrictions for PMSE, the compatibility between PMSE equipment and MFCN BS 
can be achieved. The simulations show that for Scenario 3 (Outdoor) with a separation distance between 
100-350 meters, there is no compatibility issue.  

For the scenarios corresponding to MFCN (both UE and BS) interfering with audio PMSE equipment, duplex 
filters in the LTE macro base station and in the user equipment are assumed. 

The results of this report do not guarantee that audio PMSE equipment will be able to operate in all the 
compatibility scenarios, but identify the scenarios and technical conditions under which PMSE could be 
operated with sufficient quality of service (QoS). PMSE should be operated only if a check of quality of 
service in the radio environment is performed before use and shows a sufficient quality. The PMSE setup 
indicates whether enough PMSE channels with no interference are available to guarantee the needed QoS. 
This procedure is described in Annex 5 of ECC Report 191 [6]. However, it is noted that the spectrum 
environment is subject to change between setup and performance if the audience brings in active mobile 
devices.  

The power restrictions highlighted in the Table 1 to Table 4 differ as they are derived from the different body 
loss assumptions used in ECC Report 191 [6] / CEPT Report 501 [16] (Table 1 and Table 2) or CEPT Report 
302 [7] (Table 3 and Table 4).  

Note: The compatibility situation at the boundary between PMSE and MFCN around 733 MHz is the same at 
703 MHz due to the fact that the equipment is the same. 

Table 1: power restrictions for handheld microphone3 

 Frequency Range Handheld e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
2.8 MHz offset from MFCN   
Downlink block edge  

 Guard band  

 
From 2.8 to 4.2 MHz offset from 
MFCN Downlink block edge 

13 dBm/200kHz  

 
From 4.2 MHz offset from MFCN 
Downlink block 

19 dBm/200kHz  

OOB MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 
 

Table 2: power restrictions for body worn microphone4 

 Frequency Range Body worn e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
1.2 MHz offset from MFCN 
Downlink block edge  

Guard band   

 
From 1.2 MHz offset from MFCN 
Downlink block edge 

19 dBm/200kHz    

OOB  MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 

                                                      
1 ECC Report 191 [6] / CEPT Report 50 [16]: Body loss for handheld: 1 dB, body loss for body worn: 15 dB, frequency range: 1785-1805 

MHz. 
2 CEPT Report 30 [7] (Fig A5.5): Body loss for handheld: 8 dB, body loss for body worn: 18 dB, frequency range: 821-832 MHz. 
3 These power restrictions for handheld microphone are also contained in CEPT Report 53. 
4 These power restrictions for body worn microphone are also contained in CEPT Report 53. 
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Table 3: power restrictions for handheld microphone 

 Frequency Range Handheld e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
1.4 MHz offset from MFCN   
Downlink block edge  

 Guard band  

 
From 1.4 to 2.4 MHz offset from 
MFCN Downlink block edge 

13 dBm/200kHz  

 
From 2.4 MHz offset from MFCN 
Downlink block 

19 dBm/200kHz  

OOB MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 

Table 4: power restrictions for body worn microphone 

 Frequency Range Body worn e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
0.4 MHz offset from MFCN 
Downlink block edge  

Guard band   

 
From 0.4 MHz offset from MFCN 
Downlink block edge 

19 dBm/200kHz    

OOB  MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 
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1 INTRODUCTION 

The World Radiocommunication Conference 2012 (WRC-12) agreed on an allocation of the 694-790 MHz 
('700 MHz') band to the Mobile Service in ITU Region 1 after WRC-15. The European Commission has 
mandated the CEPT to develop technical conditions for the introduction of wireless broadband in the 700 
MHz band and also to study the possibility of shared spectrum use with certain incumbent uses such as 
PMSE.  

This report considers 7 scenarios corresponding to different interference cases: indoor/outdoor, PMSE 
interfering with MFCN BS (LTE) and MFCN UE (LTE) interfering with PMSE. 

The study assumes that the frequency band plan is based on 2-times 30 MHz FDD and up to 20 MHz SDL 
with the possibility to use the guard band and duplex gap according to national requirements. 

Studies have been performed with 2 different methods, Monte-Carlo simulations (using SEAMCAT 4.1.0) 
and Minimum Coupling Loss (MCL) analyses. 

The Report is structured as follows: 

 In Chapter 2, the frequency usages are described (with different options for the allocation for MFCN); 
 In Chapter 3, the assumptions, scenarios considered and simulation environments are presented; 
 In Chapter 4, the results are provided; 
 In Chapter 5, conclusions are drawn; 
 In Annexes, simulation and calculation results are presented for different methods. 
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2 FREQUENCY ENVIRONMENT 

This report considers interference in both directions between PMSE equipment operating in the band 733 
758 MHz and MFCN equipment operating in the bands 703-733 MHz (uplink) and 758 788 MHz (downlink). 
In this study the band 733-758 MHz is exclusively used by PMSE. The introduction of further application for 
example SDL will affect the calculated scenarios. The compatibility situation at the boundary between PMSE 
and MFCN around 733 MHz, is the same at 703 MHz due to the fact that the equipment is the same.   
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3 PARAMETERS AND SCENARIOS FOR STUDIES 

3.1 MFCN AND PMSE PARAMETERS 

In the following tables the relevant parameters are defined. 

Table 5: Parameters for an LTE UE 

Parameter Unit Value Comment 

Channel Bandwidth MHz 3/10  
Transmission 
Bandwidth (BW) 

MHz 2.7/9  ETSI TS 136 101 [8], Table 7.3.1-2 
 Sensitivity for a 10 MHz channel 
is defined for 50 Resource Blocks 
(RB). 
ETSI TS 136 211 [10], section 6.2.3  
 1 Resource Block corresponds to 
180 kHz 

Reference 
Sensitivity (Band 20) 

dBm -100.2/-94 ETSI TS 136 101 [8], Table 7.3.1-1, 
Band 20 

Reference 
Sensitivity (Band 28) 

dBm -95.5 ETSI TS 136 101 [8], Table 7.3.1-1 
Band 28, 10 MHz System 

Noise Figure (NF) dB 9 3GPP TR 36.824  
Noise Floor (N, after 
FFT processing) 

dBm -100.7/-95.4 10·log(k·T·BW·1000) + NF5 
This is the noise floor at the output of 
the FFT, i.e. affecting the 
transmission bandwidth. 

Standard 
Desensitization 
DSTANDARD 

dB 13 ETSI TS 136 101 [8], Table 7.6.3.1-1 

Standard 
Narrowband 
Blocking Level IOOB-

STANDARD 

dBm -55 ETSI TS 136 101 [8], Table 7.6.3.1-1 
at 212.5 kHz from the channel edge 

Blocking Response dB -27.7 
then decrease by 0,8 dB every 200 
kHz 

CEPT Report 30, section A5.2.2 
 decrease of 8 dB at 2 MHz offset 
assumed 
 the receiver duplex filter provides 
an additional rejection of 2 dB at 2 
MHz offset from the channel-edge for 
narrow band signals 

Target 
Desensitization 
DTARGET 

dB 1/3 I/N= -6/0 
SE7(12)061  
ITU-R Report M.2039 

Target Narrowband 
Blocking Level IOOB-

TARGET 

dBm -67.8 
then increase by 0.8 dB every 200 
kHz 

at 212.5 kHz from the channel edge 
 the receiver duplex filter provides 
an additional rejection of 2 dB at 2 
MHz offset from the channel-edge for 
narrow band signals 

Antenna Height m 1.5  
Body Loss dB 4  
Antenna Gain dBi -3 Average value 

Omni directional 
Maximum Transmit dBm 23 ETSI TS 136 101 [8], Table 6.2.2-1 

                                                      
5 k = Boltzmann constant; T = 290 K; BW = Bandwidth; NF = Noise figure 



Param

Power 
Out-of-band
emissions (
Carlo Simul

Duplexer im

Note 1: The c
reduce

Note 2: It has t
9 MHz
equipm
interfe

Par

Channel B
Transmiss
(BW) 

Reference

Noise Figu
Noise Floo
FFT proce

meter 

d 
Monte-
lations) 

d

mpact  

combination of 
ed OOB emissio
to be noted for L
z guard band b
ment be differe
rence probabilit

rameter 

Bandwidth 
sion Bandwid

e Sensitivity 

ure (NF) 
or (N, after 
essing) 

Unit 

dB 

<4 M
4 – 8
>8 M

the spectrum e
ons. The adopte
LTE at 700 MHz
between TV ch
ent than that co
ty from LTE into

Table 6: P

Unit 

MHz 
dth MHz 

dBm 

dB 
dBm 

V

MHz -> 0 dB
8 MHz -> 6.5
MHz    -> no c

emission mask 
ed mask was us
z a maximum O

hannel 48 and 
onsidered in th
o PMSE operatin

Parameters 

3/10 
2.7/4.5 

-103/-101.5

5 
-104.7/-102

Value 

B 
dB per MHz

change 

and the additi
sed to simulate t
OOBE level of -4

LTE uplink; in 
he CEPT Repo
ng in the LTE 7

for an LTE 

Value

5  

2.4 

E
6

D
C
S

z 
F
u
U
R

ional duplex filt
the impact of LT
42 dBm/8 MHz w
consequence 

ort 30 [7]I n the
00 MHz duplex 

macro BS (w

e 

ETSI TS 136
6.6.2.1.1-1 
 values rela
Duplex filter a
CEPT Report
See Notes 1 

Frequency of
upper bounda
Uplink. Assum
Report 30 [7]
ter leads to a s
TE on PMSE. 
will be adopted 
it is expected t
e centre gap. A
gap may chang

wide area) 

 
ETS
Tab
 S
MH
for 
(RB
ETS
sec
The
ass
whi
tran
The
ass
whi
tran
 1
cor
The
sim
1 U
ETS
Tab
UE 
ban
3G
10·
ove
Thi
the 

ECC REPORT

Comment 

6 101 [8], Tab

ative to 23 d
attenuation: 
rt 30 
and 2 

ffset seen fro
ary of the co
mption from 
] 
spectrum emiss

for UEs below 
that the OOBE
As a result, th

ge. 

Comme

SI TS 136 10
ble 7.2.1-1 
Sensitivity fo

Hz channel is
25 Resource

B) 
SI TS 136 21
ction 6.2.3 
e 3 MHz syst
sumes one a
ich gives 2.7
nsmission ba
e 10 MHz sy
sumes 2 activ
ich gives 2x4
nsmission ba
1 Resource 
rresponds to 
e SEAMCAT

mulations are
UE. 
SI TS 136 10
ble 7.2.1-1(g

E transmissio
ndwidth) 
PP TR 36.82
log(k·T·BW·

er 25 RB 
is is the nois

e output of th

T 221 - Page 11

ble 

Bm 
 

om the 
onsidered 
CEPT 

sion mask with

694 MHz with a
E level of these
he estimates of

ent 

04 [9],  

or a 10 
s defined 
e Blocks 

11 [10],  

tem 
active UE  
7 MHz 
andwidth. 
stem 
ve UEs 
4.5 MHz 
andwidth 
Block 
180 kHz 

T 
 based on 

04 [9], 
iven per 
n 

24 
1000) + NF 

e floor at 
e FFT, i.e. 

 

h 

a 
e 
f 



ECC REPORT

Par

Standard 
Desensitiz
DSTANDARD 
Standard N
Blocking L
STANDARD 
Blocking R
Target Des
DTARGET 
Target Nar
Blocking L
TARGET 
Antenna H
Antenna G
cable loss)
Maximum 
Power 
Out-of-ban
(Monte-Ca
Simulation

BS duplex

Vertical an
(Monte-Ca
Simulation

Horizontal 
pattern 

T 221 - Page 12

rameter 

zation 

Narrowband 
Level IOOB-

Response 
sensitization

rrowband 
Level IOOB-

Height 
Gain (with 
) 
Transmit 

nd emissions
arlo 
ns) 

x filter impact

ntenna patter
arlo 
ns) 

antenna 

2 

Unit 

dB 

dBm 

dB 
 dB 

dBm 

m 
dBi 

dBm 

s dB 

t  

rn dB 

dB 

6 

-49 

-48.7 
1 

-59.7 

30 
15 

46 

<4 MHz
4 – 9 MHz
>9 MHz     

A do
                   

Value

-> 0 dB 
-> 9 dB/MHz
-> no chang

own-tilt of 3° 
        

e 

z 
e 

is assumed

affe
ban
ETS
Tab

ETS
Tab

 
I/N=
SE7
 

 
 

 

ETS
Tab
 v
46 
Dup
CE

Fre
from
of t
Dow
from

 

 
Rec
F.1

 
Rec
F.1

Comme

ecting the tra
ndwidth. 
SI TS 136 10
ble 7.5.1-1 

SI TS 136 10
ble 7.5.1-1 

=-6 
7(12)061 

SI TS 136 10
ble 6.6.3.2.2
values relativ
dBm 
plex filter att

EPT Report 3

equency offse
m the lower b
the considere
wnlink. Assu
m CEPT Rep

commendati
336 

commendati
336 

ent 

ansmission 

04 [9],  

04 [9],  

04 [9],  
-1 
ve to  

enuation:  
30 

et seen 
boundary 
ed 

umption 
port 30 

on ITU-R 

on ITU-R 



Par

Note: The com
OOB e

Para
Bandwidth (
Antenna he
Body loss 

Maximum e

Transmitter 
Carlo Simul

Para
Bandwidth (
Antenna he

rameter 

mbination of the 
emissions. The 

ameter 
(BW) 

eight 

e.i.r.p. 

mask (Mont
lations) 

ameter 
(BW) 

eight 

Unit 

spectrum emis
adopted mask w

Table 

Unit 
MHz 
m 
dB 

dBm 

te- dBm 

Table 8

Unit 
MHz 
m 

sion mask and 
was used to sim

7: Paramete

19.15 

8: Paramete

0.2 
1.5 

Value

the additional d
mulate the impac

ers for hand

Value 
0.2 
1.5 

1 around 0
7 elsewher

ers for body

Value 

e 

duplex filter lead
ct of LTE on PM

dheld audio 

0° 
re 

y worn audio

ds to a spectrum
MSE. 

PMSE 

 
 
Calculat
with bod
(-90…+9
behind t
results a
5. 

ERC/RE
This valu
dBm e.r
ETSI EN
[11] 

o PMSE 

 
 

ECC REPORT

Comme

m emission mas

Commen

tions are also
dy loss of 8 d
90 deg) and 
the user. Add
are included 

EC 70-03, An
ue is equiva

r.p. 
N 300 422 (re

Commen

T 221 - Page 13

ent 

sk with reduced

t 

o provided 
dB in front 
20 dB 

ditional 
in Annex 

nnex 10 
lent to 17 

evised) 

t 

3 

d 



ECC REPORT

Para
Body loss 

Maximum e

Transmitter 
Carlo Simul

Para
Bandwidth (
Reference S

Noise Figur

Noise Floor
Standard D
DSTANDARD 
Blocking Re

Antenna He
Antenna Ga
Note 1: For the

used. T

3.1.1 PM

For the sce
the PMSE 
-90 dBm wit
a sufficient 
ECC Repor

T 221 - Page 14

ameter 

e.i.r.p. 

mask (Mont
lations) 

ameter 
(BW) 
Sensitivity 

re (NF) 

r (N) 
esensitizatio

esponse 

eight 
ain 
e SEAMCAT sim
The fading cond

SE receiver

narios, in wh
equipment 

th a location
margin for la

rt 185, the sta

4 

Unit 
dB 

dBm 

te- dBm 

Ta

Unit 
MHz 
dBm 

dB 

dBm 
on dB 

dB 

m 
dBi 

mulations the m
ditions on a stag

r 

hich PMSE is
is considere
 probability o

arge signal n
andard devia

15 

19.15 

ble 9: Param

0.2 
-90 

6 

-115 
3 

3 
0 

minimum require
ge are simulated

s the victim s
ed as a Ga
of 95%. The 

notches on so
ation is much

Value 

meters for P

Value 

ed signal of -90
d with a Gaussi

system a spe
aussian distr
standard de

ome places o
h higher in pr

PMSE receiv

dBm (sensitivity
an distribution w

ecific wanted
ributed sign
eviation is as
on the stage
ractise, 30 dB

Calculat
with bod
Addition
in Annex
ERC/RE
Annex 1
This valu
dBm e.r
ETSI EN

vers 

 
ETSI TR
section 
ETSI TR
section 
10·log(k
DTARGET 

ETSI TR
Attachm
Receive
below 1 

 
Omni dir

y) with a locatio
with a standard 

 signal is use
al, with a w

ssumed with 
e. It has to be
B or even hig

Commen
tions are also
dy loss of 18 
nal results ar
x 5. 
EC 70-03,  
10 
ue is equiva

r.p. 
N 300 422 (re

Commen

R 102 546 [1
B.4.1.3 

R 102 546 [1
B.3.1 

k·T·BW·1000
= DSTANDARD 

R 102 546 [1
ment 2, Applic
er Parameter
 GHz 

rectional 
on probability of 

deviation of 12

ed. The wan
wanted sign
σ = 12 dB, t

e noted that 
gher. 

t 
o provided 
dB. 
e included 

lent to 17 

evised) 

t 

2],  

2],  

) + NF 

2] 
cable 
r for PWMS 

95 % has been
dB. 

nted signal of
al power of
this provides
according to

n 

f 
f  
s 
o 



The MFCN 
attenuation 
a conservat
filters used 

3.1.1.1 M

Modelling th

The median
deviation a
Recommen

The Figure 

LTE macro
to the tra

tive assumpt
in the MFCN

Modelling the 

he wanted si

n power of t
and required
dation ITU-R

1 and Figure

o BS (wide a
nsmitted sig
tion is made

N BS, are bet

wanted sign

gnal for PMS

he wanted s
d location p
R P.1546-5. 

୫ୣୢ୧ୟ୬୬ୣܥ

e 2 show the

area) uses a
gnal. Due t
e, based on t
tter than the 

nal for PMSE

SE 

signal (dRSS
probability o

୫ୣୢ୧ୟ୬୬ୣ୵ܥ ൌ

ୣ୵ ൌ െ90	dB

ܴ݀ܵܵ ൌ 	െ

C.D.F. of th

Figure 1: C

a duplex filte
to the lack 
the CEPT R
values prese

E 

S) has to be 
of 95%. The

ൌ ୫ୣୢ୧ୟ୬ܥ െ ߪ

Bmെ 12	dB ∙

െ70	dBm with

e wanted sig

C.D.F. of the 

er, the influe
of other m

Report 30 [7]
ented in this 

calculated t
e following 

	ߪ ∙ ሺെ1.645ሻ

ሺെ1.645ሻ ൎ

h	ߪ ൌ 12	dB

gnal. 

used dRSS

ence is cons
measuremen
. It can be a
report. 

taking accou
equation is

െ70	dBm 

S 

ECC REPORT

sidered as a
nts or stand
assumed tha

unt of the us
s based on 

T 221 - Page 15

an additional
dard values,
at the duplex

sed standard
table 3 of

 

5 

l 
, 
x 

d 
f  



ECC REPORT

Figure 2

To take into
therefore C/

3.2 SCEN

In the follow

Scenario 

1 

2 

3 

4 

5 

6 

7 

8 

9 
Note 1: In the 

transm
interfe

Note 2: An out
Note 3: The LT
 
                   
6 See ECC Re

T 221 - Page 16

: C.D.F. of t

o account th
/(N+I) = 25 d

NARIOS 

wing table the

Outdoor/ 
Indoor 

Outdoor 

Mixed 

Indoor 

distance range 
mitter and a rec

rence due to bo
tdoor show is ty
TE pico BS was

                   
port 131 Annex

6 

he used dR

he wanted s
dB. 

e relevant sc

Interfere

PMSE 

LTE UE 

PMSE 

LTE BS 

LTE BS 
(outdoor) 

PMSE 

LTE UE 

PMSE 

LTE pico B
of an event are

ceiver and may
ody scattering6. 
pically a concer

s sufficiently cov

                
x 2 [5] 

SS, detail v

signal, the c

cenarios are 

Table 10: O

er Vi

LTE U

PMSE

LTE B

PMSE

PMSE
(indoo

LTE U

PMSE

LTE p

BS PMSE
ea, e.g. theatre 
y cause additio
Thus, the propa
rt performance.
vered in ECC Re

iew for C = 

riteria to ass

listed. 

Overview of

ictim 
D

UE 

1
E 

BS 

E 

E 
or) 

1

UE 
5

E 

pico BS 

E 
or outdoor show

onal loss (of u
agation model I

eport 191 [6], an

-90 dBm an

sess the pro

f scenarios

Distance 
(MCL) 

D
(
S

5 m 15

00 m 10

m 5.

w, people are p
p to 20 to 30 
EEE 802.11 (M

nd is not investi

d the corres

obability of e

istance rang
(Monte-Carlo
Simulations

5..100 m 

00..350 m 

.50 m 

Note

present across t
dB), as a resu

odel C) is used 

gated further. 

sponding pr

exceedance 

ge 
o 

s) 

Prop
m

IEEE 80
Model C
break-p

Extende
[13], Ur
(Wall at
10 dB) 

IEEE 80
Model C
break-p

e 3 

the propagation
ult of body los
as in ECC Rep

 

robability 

of a limit is

pagation 
model 

02.11 
C [14], 
point at 5 m

ed Hata 
rban 
ttenuation 

02.11 
C [14], 
point at 5 m

n link between a
ss or multi-path
port 131 [5]. 

s 

a 
h 



ECC REPORT 221 - Page 17 

The set-up of distance ranges in the table above in the simulations is illustrated in the figure below. 

 

Figure 3: Illustration of the distance range 

PMSE should be operated only if a check of quality of service in the radio environment is performed before 
and resulted in sufficient quality. The PMSE setup indicates whether enough PMSE channels with no 
interference are available to guarantee the needed quality of service. This procedure is described in Annex 5 
of ECC Report 191 [6]. 

The two following figures below illustrate the outdoor and indoor scenarios: 

.  

Figure 4: Outdoor interference scenario 

 

 

Figure 5: Indoor interference scenario 
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4 RESULTS OF COMPATIBILITY STUDIES 

4.1 METHODOLOGY 

In order to address a compatibility study for PMSE in the duplex gap in the 700 MHz frequency band two 
methods have been used: 

 Method 1 - Simulations: In order to investigate the compatibility between PMSE and MFCN, 
SEAMCAT is used. SEAMCAT is a software tool based on the Monte-Carlo simulation method. The 
tool permits statistical modelling of different radio interference scenarios for performing sharing and 
compatibility studies between radiocommunication systems in the same or adjacent frequency 
bands.  

 Method 2 - Minimum Coupling Loss (MCL) calculation: It is simple to use and does not require a 
computer for implementation in order to have the results for the worst case analysis. The result 
generated is a maximum acceptable e.i.r.p. calculated from an assumed typical separation distance 
between PMSE and MFCN systems. 
 

The full descriptions of methods 1 and 2 can be found in Annexes 1 and 2. In addition, ANNEX 3: identifies 
the current emission limits in the band considered for terminals with similar characteristics as audio PMSE 
devices. These methods are fully in line with ECC Report 191 [6]. The probability of exceedance is given in 
percent for the chosen interference criteria, for the mechanisms of unwanted (UW) and blocking (BL). The 
calculation is performed with SEAMCAT 4.1.0. All values and the depending frequency separations could be 
found in ANNEX 1:  

It should be highlighted that for the MCL analyses the minimum body loss for PMSE handheld equipment is 
assumed as 1 dB; this represents the body loss in front of a user when the microphone is hand held.  

The proposed power restrictions for PMSE are calculated with the MCL analysis of Method 2 (see ANNEX 
2:). The probabilities of exceedance of MFCN thresholds are calculated, with the assumption that the 
proposed power restrictions apply and the spectrum emission mask from ETSI EN 300 422 [11] is used by 
PMSE (see ANNEX 1:). 

4.2 COMPATIBILITY RESULTS USING PMSE EMISSION MASK ACCORDING TO ETSI EN 300 422 

4.2.1 Method 1 - SEAMCAT 

The results provided by Method 1 for handheld and body worn PMSE are summarised in the following tables. 
In the simulations both LTE UE and LTE BS are assumed to have 10 MHz bandwidth. 

Table 11: Summary of results, Handheld PMSE interference into MFCN 

Scenario Interferer Victim 
Method 1 

UW / BL in [%] 
Frequency offset from 
LTE block edge[MHz] 

1 (Band 20) PMSE LTE UE 0 / 3.03 2.7 

1 (Band 28)* PMSE LTE UE 0 / 3.17  2.7 

3 PMSE LTE BS 0.57 / 0.24 0 

6  PMSE LTE UE 0.11/6.31 2.7 
* See Table 16. 
 
In the simulations both LTE UE and LTE BS are assumed to have 10 MHz bandwidth. 
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Table 12: Summary of results, Body Worn PMSE interference into MFCN 

Scenario Interferer Victim 
Method 1 

UW / BL in [%] 

Frequency offset 
from LTE block edge 

[MHz] 

1 (Band 20) PMSE LTE UE 0 / 3.14 1 

1 (Band 28) * PMSE LTE UE 0 / 3.02 1  

3 PMSE LTE BS 0.12 / 0.01 0 

6 PMSE  LTE UE 0/ 25.63 1 
* See Table 16 
In these simulations no frequency offset is assumed between MFCN and PMSE and both LTE UE and LTE 
BS have 10 MHz bandwidth. 

Table 13: Summary of results, MFCN interference into PMSE 

Scenario Interferer Victim 
Method 1 

UW / BL in [%] 

2 LTE UE PMSE 6.87 / 0 

4 LTE BS PMSE 18.35 / 0.13 

5 LTE BS PMSE 8.11 / 0.04 

7 LTE UE PMSE 64.25 / 0 

4.2.2 Method 2 – MCL 

The proposed power restrictions provided by Method 2 for handheld and body worn PMSE are summarised 
in the following tables. 

Table 14: power restrictions for handheld microphone 

 Frequency Range Handheld e.i.r.p. Reasoning 
OOB MFCN Downlink -45 dBm/200kHz ETSI EN 300 422 [11] 

 
2.8 MHz offset from MFCN   
Downlink block edge edge 

Guard band  

 
From 2.8 to 4.2 MHz offset from 
MFCN Downlink block edge 

13 dBm/200kHz  

 
From 4.2 MHz offset from MFCN 
Downlink block 

19 dBm/200kHz  

OOB MFCN Uplink  -45 dBm/200kHz ETSI EN 300 422 [11] 

Table 15: power restrictions for body worn microphone 

 Frequency Range Body worn e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
1.2 MHz offset from MFCN 
Downlink block edge  

Guard band   

 
From 1.2 MHz offset from MFCN 
Downlink block edge 

19 dBm/200kHz    

OOB  MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 
Notes to Method 2 – MCL 
The proposed power restrictions provided by Method 2 for handheld and body worn PMSE are summarised 
the following tables and Table 15. 

Note 1: The compatibility situation at the boundary between PMSE and MFCN around 733 MHz, is the same	at 703 MHz due to the fact 
that the equipment is the same.  
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4.3 COMPATIBILITY RESULTS WITH PROPOSED POWER RESTRICTIONS FOR PMSE 

The proposed power restrictions for PMSE were subject to SEAMCAT simulations in order to analyse the 
compatibility with MFCN systems The LTE parameters are according to 3GPP band 28 requirements. The 
simulations are done for two LTE system bandwidths, 3 and 10 MHz.  

4.3.1 Hand held PMSE 

The simulations were done for band 28. 

Table 16: Compatibility results with proposed power restriction for Hand held PMSE 

Scenario Interferer Victim 
UW / BL [%] PMSE  

e.i.r.p. 
3 MHz 10 MHz 

1 PMSE LTE UE 
0.68/2.51 0.79/0.79 13 dBm 

0.68/0.23 0.8/1.59 19 dBm 

6 PMSE LTE UE 
11.60/17.17 11.26/11.30 13 dBm 

11.13/7.24 11.19/13.65 19 dBm 

3 PMSE LTE BS 1.02/1.99 1.09/1.71 19 dBm 

4.3.2 Body worn PMSE 

The simulations were done for band 28. 

Table 17: Compatibility results with proposed power restriction for Body worn PMSE 

Scenario Interferer Victim 
UW / BL [%] PMSE  

e.i.r.p. 
3 MHz 10 MHz 

1 PMSE LTE UE 0.0/21.76 0.0/3.47 19 dBm 

6 PMSE LTE UE 6.65/62.86 6.65/26.37 19 dBm 

3 PMSE LTE BS 0.30/0.74 0.30/0.60 19 dBm 
 
In ANNEX 7:, compatibility results for other potential BEMs are available. 

4.3.3 Conclusion 

The simulations show that, for Scenario1 (Outdoor) with a separation distance between 15-100 meters, there 
is no compatibility issue for the handheld PMSE device. For the body worn PMSE device, there is no 
compatibility issue for the 10 MHz bandwidth, but a potential narrowband blocking issue for the 3 MHz LTE 
UE may occur. 

The simulations show that for Scenario3 (Outdoor) with a separation distance between 100-350 meters, 
there is no compatibility issue. 

The simulations show that for Scenario 6 (Indoor) with a separation distance between 5-50 meters, both 
hand held and body worn PMSE devices have a potential compatibility issues. In this case, both unwanted 
emissions and blocking cause degradation of the MFCN performance. 
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5 CONCLUSION 

5.1 STUDIES INCLUDED IN THE REPORT  

The purpose of this report is to find conditions for operation of PMSE audio equipment (wireless 
microphones) in the 700 MHz frequency range.  

This report considers interference in both directions between PMSE equipment operating in the band 
733-758 MHz7 and public mobile network equipment operating in the bands 703-733 MHz (uplink) and 
758-788 MHz (downlink). The operation of PMSE below 703 MHz is not studied because	the compatibility at 
this boundary between PMSE and MFCN is the same as the one around 733 MHz since the equipment is the 
same. 

The report considers a total of 9 scenarios corresponding to a specific combination of the following options: 

 Indoor/outdoor; 
 PMSE interferes with MFCN or MFCN interferes with PMSE; 
 MFCN BS or MFCN UE. 

 
The LTE pico BS was sufficiently covered in ECC Report 191, and is not investigated further. 

In order to address a compatibility study for PMSE in the duplex gap in the 700 MHz frequency band two 
methods have been used: 

 Method 1 - Monte-Carlo simulations carried out with the SEAMCAT tool;  
 Method 2 - Minimum Coupling Loss (MCL) analysis. 
 

The proposed power restriction for audio PMSE is based on the assumption that LTE mobile system 
equipment with a 10 MHz channel bandwidth is used. However, the influence of a 3 MHz bandwidth is also 
studied when the MFCN is the victim system. Both 3GPP band 20 and band 28 (APT band plan) are 
considered. The PMSE system is based on 200 kHz channel bandwidth.  

For the scenarios corresponding to audio PMSE equipment interfering with the MFCN UE, a better blocking 
rejection of 0.8 dB every 200 kHz of additional offset from the channel edge is assumed. In addition, it is 
assumed that the duplex filter in the MFCN UE provides an additional rejection of 2 dB at 2 MHz offset from 
the channel edge for narrowband signals. With the proposed power restrictions for PMSE, the compatibility 
between PMSE equipment and MFCN BS is feasible.  

The critical case is when the PMSE equipment is close to the MFCN UE. The simulations show that for 
Scenario1 (Outdoor) with a separation distance between 15-100 meters, there is no compatibility issue for 
the handheld PMSE device. For the body worn PMSE device, there is no compatibility issue for the 10 MHz 
bandwidth, but a potential narrowband blocking issue for the 3 MHz LTE UE may occur. The simulations 
show that for Scenario 3 (Outdoor) with a separation distance between 100-350 meters, there is no 
compatibility issue. The simulations show that for Scenario 6 (Indoor) with a separation distance between 5-
50 meters, both handheld and body worn PMSE devices have a potential compatibility issue. In this case, 
both unwanted emissions and blocking cause degradation of the MFCN performance. If this separation 
distance is increased, the probability of interference decreases accordingly. 

For the scenarios corresponding to mobile equipment (both UE and BS) interfering with audio PMSE 
equipment, duplex filters in the LTE macro base station and in the user equipment are assumed. 

The results of this report do not guarantee that audio PMSE equipment will be able to operate in all the 
compatibility scenarios, but identify the scenarios and technical conditions under which PMSE could be 
operated with sufficient QoS. PMSE should be operated only if a check of quality of service in the radio 
                                                      
7 In this study the band 733-758 MHz is exclusively used by PMSE. The introduction of further application will affect the calculated 

scenario. 
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environment is performed before use and shows a sufficient quality. The PMSE setup indicates whether 
enough PMSE channels with no interference are available to guarantee the needed quality of service. This 
procedure is described in Annex 5 of ECC Report 191 [6]. It was shown that PMSE is able to find an 
operational channel with sufficient QoS with the assumption of certain spatial distances between the PMSE 
equipment and the MFCN equipment. However, it is noted that the spectrum environment is subject to 
change between setup and performance if the audience brings in active mobile devices. The most critical 
case is when the PMSE is close to a MFCN UE. If this separation distance is increased, the probability of 
interference decreases accordingly.  

Table 18: power restrictions for handheld microphone8 

 Frequency Range Handheld e.i.r.p.  Reasoning 
OOB < 733 MHz -45 dBm/200kHz ETSI EN 300 422 [11] 
 733 – 753.8 MHz 19 dBm/200kHz -- 
 753.8 – 755.2 MHz 13 dBm/200kHz -- 
 755.2 – 758 MHz Guard band -- 
OOB > 758 MHz -45 dBm/200kHz ETSI EN 300 422 [11] 
Note: The compatibility situation at the boundary between PMSE and MFCN around 733 MHz, is the same	at 703 MHz due to the fact 

that the equipment is the same.  

Table 19: power restrictions for body worn microphone9 

 Frequency Range Body worn e.i.r.p.  Reasoning 
OOB < 733 MHz -45 dBm/200kHz ETSI EN 300 422 [11] 
 733 – 756.8 MHz 19 dBm/200kHz -- 
 756.8 – 758 MHz Guard band -- 
OOB > 758 MHz -45 dBm/200kHz ETSI EN 300 422 [11] 
Note: The compatibility situation at the boundary between PMSE and MFCN around 733 MHz, is the same	at 703 MHz due to the fact 

that the equipment is the same.  
 

                                                      
8 These power restrictions, for handheld microphone, correspond to Table 1 which is also contained in CEPT Report 53. 
9 These power restrictions, for body worn microphone, correspond to Table 2 which is also contained in CEPT Report 53. 
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ANNEX 1: SEAMCAT SIMULATION 

In this annex the results of the SEAMCAT simulations are given. The relevant scenarios used for PMSE can 
be classified into two basic types: outdoor and indoor. The analyses are based on Monte Carlo simulation 
(with SEAMCAT version 4.1.0) to cover the various deployment situations of PMSE in the different 
environments. The parameters used for the studies are presented in chapter 3. These results compared with 
the MCL analyses give the possibility to derive power restrictions for PMSE, therefore the same assumptions 
are made for this annex and ANNEX 2:  

For scenarios with LTE UE as the interfering system, power control functionalities are assumed. The results 
are presented with and without such a power control. For the victim PMSE system a C/(I+N) protection 
criterion is considered, therefore a wanted signal with 95% location probability is used for PMSE in the 
simulations (see section 3.1.1).  

For scenarios with PMSE as the interfering system, it is assumed that they always transmit with the 
maximum allowed power; a protection criterion I/N is used for the victim MFCN system in that case. 

For the 700 MHz band, it could be assumed that the MFCN UE can use the requirements of its receiver for 
Band 20 or Band 28 (APT band plan), both systems are studied and the results are presented in the 
following Table 20: 

Table 20: E-UTRA operating bands 

Band 
Uplink (UL) operating band 

BS receive 
UE transmit 

Downlink (DL) operating band 
BS transmit 
UE receive 

20 832 – 862 MHz 791 – 821 MHz 
28 703 – 748 MHz 758 – 803 MHz 

A1.1 RESULTS 

The results which take into account the MFCN UE power control are presented in A1.2. The results 
presented in A1.1.1 and A1.1.2 doesn’t take into account the proposed PMSE power restrictions. The results 
presented in A1.1.3 and 0 use for the simulation the power restrictions as proposed in ANNEX 2: for PMSE. 
In fact the PMSE equipment transmits always the spectrum mask as described in Table 7 and Table 8 of 
section 3.1; therefore this spectrum mask is used in the simulations. This mask is defined as relative values 
in dBc; this reduces also the out-of-band emissions if the maximum allowed transmit power is reduced. 

A1.1.1 Results for Band 20 

Table 21: SEAMCAT results (PMSE body worn; PMSE receiver) 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 0 / 0 
0 / 

0.73 
0 / 

3.14 
0 / 

84.86

2 PMSE LTE UE 
44.38 / 

0 
25.85 / 

0 
0.42 / 

0 
0 / 0 0 / 0 

3 LTE BS PMSE 0.12 / 0.01 

4 PMSE LTE BS 
0 / 

0.12 
0 / 0.12 

0 / 
0.12 

0 / 
0.10 

4.80 / 0.13 
18.35
/ 0.13
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5 PMSE LTE BS 
0 / 

0.03 
0 / 0.03 

0 / 
0.03 

0 / 
0.03 

1.73 / 0.03 
8.11/ 
0.04 

6 LTE UE PMSE NN 
0 / 

7.78 
0 / 

17.20 
0 / 

25.91 
0 / 

99.91

7 PMSE LTE UE 
73.84 / 

0 
55.34 / 

0 
04.19 / 

0 
0.57 / 

0 
0.19 / 0 

Note: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter.   
 

Table 22: SEAMCAT results (PMSE hand held; PMSE receiver) 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 
0.51 / 
9.48 

0.54 / 
17.47 

0.60 / 
23.97 

0.74 / 
60.80

2 PMSE LTE UE 
44.38 / 

0 
25.85 / 

0 
0.42 / 

0 
0 / 0 0 / 0 

3 LTE BS PMSE 0.57 / 0.24 

4 PMSE LTE BS 
0 / 

0.12 
0 / 0.12 

0 / 
0.12 

0 / 
0.10 

4.80 / 0.13 
18.35
/ 0.13

5 PMSE LTE BS 
0 / 

0.03 
0 / 0.03 

0 / 
0.03 

0 / 
0.03 

1.73 / 0.03 
8.11/ 
0.04 

6 LTE UE PMSE NN 
3.15 / 
11.87 

3.10 / 
23.31 

3.29 / 
34.26 

3.16 / 
99.03

7 PMSE LTE UE 
73.84 / 

0 
55.34 / 

0 
04.19 / 

0 
0.57 / 

0 
0.19 / 0 

Note: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter.   

A1.1.2 Results for Band 28 

Only the scenarios in which the MFCN UE is the victim are simulated, as only the MFCN UE receiver is 
affected by a change in in-band requirements.  

Table 23: SEAMCAT results (PMSE body worn; PMSE receiver) 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking probability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 0 / 0 0 / 0.6 
0 / 

3.02 
0 / 

99.33

6 LTE UE PMSE NN 
0 / 

7.41 
0 / 

16.72 
0 / 

25.63 
0 / 

100.0
Note: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter.   
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Table 25: SEAMCAT results (PMSE body worn; PMSE receiver) 
S

ce
n

ar
io

 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 0 / 0 
0 / 

0.73 
0 / 

3.14 
XX 

2 PMSE LTE UE 
44.38 / 

0 
25.85 / 

0 
0.42 / 

0 
0 / 0 0 / 0 

3 LTE BS PMSE 0.12 / 0.01 

4 PMSE LTE BS 
0 / 

0.12 
0 / 0.12 

0 / 
0.12 

0 / 
0.10 

4.80 / 0.13 XX 

5 PMSE LTE BS 
0 / 

0.03 
0 / 0.03 

0 / 
0.03 

0 / 
0.03 

1.73 / 0.03 XX 

6 LTE UE PMSE NN 
0 / 

7.78 
0 / 

17.20 
0 / 

25.91 
XX 

7 PMSE LTE UE 
73.84 / 

0 
55.34 / 

0 
04.19 / 

0 
0.57 / 

0 
0.19 / 0 

Note 1: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter.   
Note 2: “XX” indicates that these specific frequencies are not useable for PMSE duo to the proposed PMSE power restrictions. 
 

 

Table 26: SEAMCAT results (PMSE hand held; PMSE receiver) 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.2 756.9 757.9

1 LTE UE PMSE NN 
0.00 / 
2.23 

0.00 / 
3.03 

XX 

2 PMSE LTE UE 
44.38 / 

0 
25.85 / 

0 
0.42 / 

0 
0 / 0 0 / 0 

3 LTE BS PMSE 0.57 / 0.24 XX 

4 PMSE LTE BS 
0 / 

0.12 
0 / 0.12 

0 / 
0.12 

0 / 
0.10 

4.80 / 0.13 
18.35 
/ 0.13

5 PMSE LTE BS 
0 / 

0.03 
0 / 0.03 

0 / 
0.03 

0 / 
0.03 

1.73 / 0.03 
8.11 / 
0.04 

6 LTE UE PMSE NN 
0.16 / 
5.22 

0.11 / 
6.31 

XX 

7 PMSE LTE UE 
73.84 / 

0 
55.34 / 

0 
04.19 / 

0 
0.57 / 

0 
0.19 / 0 

Note 1: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter. 
Note 2: “XX” indicates that these specific frequencies are not useable for PMSE duo to the proposed PMSE power restrictions. 
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A1.1.4 Results for Band 28, with PMSE power restrictions 

Only the scenarios in which the MFCN UE is the victim are simulated, as only the MFCN UE receiver is 
affected by a change in in-band requirements. 

Table 27: SEAMCAT results (PMSE body worn; PMSE receiver) 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking probability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 0 / 0 0 / 0.6 
0 / 

3.02 
XX 

6 LTE UE PMSE NN 
0 / 

7.41 
0 / 

16.72 
0 / 

25.63 
XX 

Note 1: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter.   
Note 2: “XX” indicates that these specific frequencies are not useable for PMSE duo to the proposed PMSE power restrictions. 
 

Table 28: SEAMCAT results (PMSE hand held; PMSE receiver) 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking probability [%] 

 733.1 734.1 742.9 743.9 754.9 755.2 756.9 757.9

1 LTE UE PMSE NN 
0.02 / 
2.20 

0.01 / 
3.17 

XX 

6 LTE UE PMSE NN 
0.21/ 
5.60 

0.12 / 
6.53 

XX 

Note 1: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter.   
Note 2: “XX” indicates that these specific frequencies are not useable for PMSE duo to the proposed PMSE power restrictions. 

A1.2 RESULTS WITH MFCN UE POWER CONTROL  

For the power control of an MFCN UE the values in the table below are used.  

Table 29: MFCN UE power control values  

Parameter Unit Value Comment 
power control step size dB 1  
minimum threshold dBm -101.5 Sensitivity of the MCFN BS 
dynamic range dB 63  

 

This means if the received power at the base station is higher than the minimum. threshold the UE will 
reduce the transmitted power in 1 dBm steps, until a minimum transmit power of -40 dBm is reached. In this 
context the minimum transmit power is:  

Minimum transmit power (UE) = Maximum Transmit Power (UE) - dynamic range 

For the interfering path the same scenario requirements and parameters for the components are used as 
described in section 3. For scenario 7 it is assumed that the MFCN BS is outdoor and the MFCN UE is 
indoor therefore an additional wall loss is taken into consideration. The default values within SEAMCAT 4.1.0 
for the Extended Hata propagation model [13] are used.  
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A1.2.1 Results with MFCN UE power control 

Table 30: SEAMCAT results (PMSE receiver) with MFCN UE power control 

 

S
ce

n
ar

io
 

Victim Interferer
PMSE Frequency [MHz] 

Unwanted / Blocking  probability  [%] 

 733.1 734.1 742.9 743.9 754.9 755.2 756.9 757.9
2 PMSE LTE UE 6.87 / 0 3.06 / 0 0 / 0 0 / 0 0 / 0 

7 PMSE LTE UE 
64.25 / 

0 
47.11 / 

0 
3.16 / 

0 
0.35 / 

0 
0.13 / 0 
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ANNEX 2: DERIVATION OF A POWER RESTRICTION BASED ON MINIMUM COUPLING LOSS 
ANALYSIS 

One simple power restriction derivation method is to conduct a Minimum Coupling Loss analysis based on 
the interfered receiver sensitivity/blocking parameters, the loss of the propagation channel over the assumed 
protection distance and other relevant attenuation factors. 

A2.1 RESULTS ANALYSIS AND POWER RESTRICTION 

Details on calculation method and assumptions are provided in section A2.2. 

A2.1.1 Results from blocking calculations 

Blocking calculations result in in-block e.i.r.p. limits. When the maximum e.i.r.p. acceptable from a 
microphone is lower than the e.i.r.p. allowed by ERC/REC 70-03 [2], then a restricted frequency range (RFR) 
is required. The table below summarises the results. 

Table 31: Results of blocking MCL analysis 

Scenario Victim Handheld PMSE Body worn PMSE 

1 LTE UE 
RFR in 753.8-758 MHz 
13 dBm/200kHz between 753.8 MHz and 
755.2 MHz 

RFR in 756.8-758 MHz 

3 LTE macro BS No requirement No requirement 

A2.1.2 Results from out-of-block calculations 

Out-of-block calculations result in out-of-block e.i.r.p. limits. The table below summarises the results. 

Table 32: Results of out-of-block MCL analysis 

Scenario Victim 
Handheld PMSE: 

OOB emission level 
Body worn PMSE: 

OOB emission level 

1 LTE UE -43.3 dBm/200 kHz -29.3 dBm/200 kHz 

3 LTE macro BS -31.9 dBm/200 kHz -17.9 dBm/200 kHz 

A2.2 MCL CALCULATIONS 

A2.2.1 Calculation tables for in-block e.i.r.p. (blocking case) 

Outdoor, LTE UE, scenario 1: 

For an outdoor UE, the maximum e.i.r.p. acceptable from a microphone is given by the following formula: 

Mic_ e.i.r.p.max,in-block = Blocking_Level + Path_Loss - UE_Antenna_Gain + UE_Body_Loss + Mic_Body_Loss 

where path loss is calculated according to IEEE 802.11 Model C [14] propagation model and for a separation 
distance of 15 m. 
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Table 33: Parameters for MCL calculation 

Parameter  Value 

Path loss dB 60.7 

UE antenna gain dBi -4 

UE body loss dB 3 

Handheld mic body loss dB 1 

Body worn mic body loss dB 15 

 

Table 34: Calculation of maximum allowed handheld microphone e.i.r.p.  to protect LTE UE 

Frequency range 
(MHz) 

758-757.8 756-755.8 755.2-755 754.2-754 753.8-753.6 

Offset from the edge 
(MHz) 

0-0.2 2-2.2 2.8-3 3.8-4 4.2-4.4 

Narrowband 
blocking level (dBm) 

-67.8 -58.6 -55.4 -51.4 -49.8 

Max e.i.r.p. (dBm) 0.9 10.1 13.3 17.3 18.9 
 

Table 35: Calculation of maximum allowed body worn microphone e.i.r.p. to protect LTE UE 

Frequency range 
(MHz) 

758-757.8 757.2-757 756.8-756.6 

Offset from the edge 
(MHz) 

0-0.2 0.8-1 1.2-1.4 

Narrowband blocking 
level (dBm) 

-67.8 -65.4 -63.8 

Max e.i.r.p. (dBm) 14.9 17.3 18.9 
 

Outdoor, macro BS, scenario 3: 

For an outdoor macro BS, the maximum e.i.r.p. acceptable from a microphone is given by the following 
formula: 

Mic_ e.i.r.p.max,in-block = Blocking_Level + Path_Loss - BS_Antenna_Gain + BS_Antenna_Discrimination + 
Mic_Body_Loss 

where path loss is calculated according to Extended Hata propagation model [13] and for a separation 
distance of 100 m. 

Table 36: Parameters for MCL calculation 

Parameter  Value 

Path loss dB 89.0 

BS antenna gain dBi 15 

Antenna discrimination dB 15 

Handheld mic body loss dB 1 

Body worn mic body loss dB 15 
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Table 37: Calculation of maximum allowed handheld microphone e.i.r.p. to protect LTE BS 

Frequency range (MHz) 733.2-733.4 
Offset from the edge (MHz) 0.2-0.4 
Narrowband blocking level (dBm) -59.7 
Max e.i.r.p. (dBm) 30.3 

 

Table 38: Calculation of maximum allowed body worn microphone e.i.r.p.  to protect LTE BS 

Frequency range (MHz) 733.2-733.4 
Offset from the edge (MHz) 0.2-0.4 
Narrowband blocking level (dBm) -59.7 
Max e.i.r.p. (dBm) 44.3 

  

A2.2.2 Calculation tables for out-of-band e.i.r.p. (out-of-band emissions case) 

The in-band interference level is given in the formula below: 

In-band_Interference_Level = Thermal_Noise + Noise_Figure + INR 

 Thermal_Noise = 10 log (kB·T·BW.1000), 
where kB is the Boltzmann constant, T = 290 K, and BW is the bandwidth considered in Hz 

 INR = 10 log (10D/10 - 1) 
where D is the desensitization of the victim receiver (BS or UE) 

Outdoor, UE, scenario 1: 

For an outdoor UE, the maximum out-of-band emissions e.i.r.p. acceptable from a microphone is given by 
the following formula: 

Mic_ e.i.r.p.max,oob = In-band_Interference_Level + Path_Loss - UE_Antenna_Gain + UE_Body_Loss + 
Mic_Body_Loss 

where path loss is calculated according to IEEE 802.11 Model C [14] propagation model and a separation 
distance of 15 m. 

 

Table 39: Calculation of maximum allowed out-of-band microphone e.i.r.p. to protect LTE UE 

Victim UE characteristics 
Interferer power allowed dBm/200kHz -112 

Attenuation calculation 
Path loss dB 60.7 
Antenna gain dBi -4 
UE body loss dB 3 

Handheld Microphone 
Microphone body loss dB 1 
Max out-of-band e.i.r.p. dBm/200kHz -43.3 

Body worn Microphone 
Microphone body loss dB 15 
Max out-of-band e.i.r.p. dBm/200kHz -29.3 
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Outdoor, macro BS, scenario 3: 

For an outdoor macro BS, the maximum out-of-band emissions e.i.r.p. acceptable from a microphone is 
given by the following formula: 

Mic_ e.i.r.p.max,oob = In-band_Interference_Level + Path_Loss - BS_Antenna_Gain + 
BS_Antenna_Discrimination + Mic_Body_Loss 

where path loss is calculated according to Extended Hata propagation model and a separation distance of 
100m. 

Table 40: Calculation of maximum allowed out-of-band microphone e.i.r.p. to protect LTE macro BS 

Victim BS characteristics  
Interferer power allowed dBm/200kHz -122 

Attenuation calculation 
Path loss dB 89.0 
Antenna gain (w/ cable loss) dBi 15 
Antenna discrimination dB 15 

Handheld Microphone 
Microphone body loss dB 1 
Max out-of-band e.i.r.p. dBm/200kHz -31.9 

Body worn Microphone  
Microphone body loss dB 15 
Max out-of-band e.i.r.p. dBm/200kHz -17.9 
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ANNEX 3: DERIVATION OF A POWER RESTRICTION BASED ON MOBILE UE EMISSION LIMIT 
REQUIREMENTS 

The deployment scenario for the power restriction corresponds to low power devices with deployment 
topology similar to UE. It should be noted that UE specifications already include specific requirements to 
avoid UE to UE or UE to BS interference. Protection of mobile service can simply be insured through 
extension of such requirements to other equipment operating in the centre gap. 

Any system creating no more interference than LTE terminals in the 700 MHz band should therefore clearly 
be compatible with services in this band. 

Maximum e.i.r.p. for an LTE UE is 23 dBm. These values are above the 19 dBm that is the maximum e.i.r.p. 
for a wireless microphone. 

A3.1 EMISSIONS IN THE 703-733 MHZ BAND (UL) 

The LTE specification ETSI TS 136 101 [8] (see Table 6.6.2.1.1-1) provides the following spectrum emission 
mask: 

Table 41: LTE UE spectrum emission mask 

Offset from the edge 
(in MHz) 

dBm  

0..1 -18 dBm/30 kHz -9.8 dBm/200 kHz 
1..5 -10 dBm/MHz -17 dBm/200 kHz 

 

As mobile deployments can occur in adjacent channels, and compared to the wireless microphone spectrum 
emission mask, it is clear that an emission level of -17 dBm/200 kHz in 703-733 MHz does not create undue 
interference to networks in that band. 

A3.2 EMISSIONS IN THE 758-788 MHZ BAND (DL) 

The ERC/REC 74-01 [3], Annex 2 Table 2.1, (as ITU-R SM.329-12 [1]) indicates that unwanted emissions in 
the spurious domain from land mobile terminals and radio microphones should be limited to -36 
dBm/100 kHz between 30 MHz and 1 GHz. This limit is quoted in the LTE specification ETSI TS 136 101 [8] 
(see Table 6.6.3.1-2). 

Therefore an emission level of -33 dBm/200 kHz in 758-788 MHz does not create undue interference to 
networks in that band.  
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Table 45: Results hand held 
S

ce
n

ar
io

 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 
0.23 / 
7.86 

0.19 / 
16.10 

0.19 / 
21.96 

0,28 / 
59.53

3 LTE BS PMSE 0.52 / 0.24 

6 LTE UE PMSE NN 
2.36 / 
10.69 

2.20 / 
21.11 

2.32 / 
31.21 

2.46 / 
98.96

Note: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter. 

A5.1.2 Results Band 28 

Only the scenarios in which the MFCN UE is the victim are simulated, as only the MFCN UE receiver is 
affected by a change in in-band requirements. 

Table 46: Results body worn 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 
0.23 / 
7.86 

0.19 / 
16.10 

0.19 / 
21.96 

0,28 / 
59.53

6 LTE UE PMSE NN 
2.36 / 
10.69 

2.20 / 
21.11 

2.32 / 
31.21 

2.46 / 
98.96

Note: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter. 

Table 47: Results hand held 

S
ce

n
ar

io
 

Victim Interferer 
PMSE Frequency [MHz] 

Unwanted / Blocking propability [%] 

 733.1 734.1 742.9 743.9 754.9 755.9 756.9 757.9

1 LTE UE PMSE NN 
0.23 / 
7.86 

0.19 / 
16.10 

0.19 / 
21.96 

0,28 / 
59.53

6 LTE UE PMSE NN 
2.36 / 
10.69 

2.20 / 
21.11 

2.32 / 
31.21 

2.46 / 
98.96

Note: “NN” indicates that these specific frequencies are not simulated due to a lack of a needed technical parameter. 

A5.2 MCL ANALYSES 

To take into account the body loss values given in ANNEX 4:, in the MCL calculations presented in ANNEX 
2:, the initial assumption from Table 7 and Table 8 should be subtracted from the new values given in Table 
43.  

This gives an additional loss, in dB, which could be added to the resulting link budgets given in ANNEX 2:. 
The new results are presented in Table 54 to Table 55. 



ECC REPORT 221 - Page 39 

A5.2.1 Calculation for in-block e.i.r.p. (blocking case) 

A5.2.1.1 Outdoor, LTE UE, scenario 1 

Table 48: Calculation of maximum allowed handheld microphone e.i.r.p. to protect LTE UE 

Frequency range 
(MHz) 

758-757.8 
756.6-
756.8 

756-755.8 
755.6-
755.4 

755.2-755 754.2-754 

Offset from the edge 
(MHz) 

0-0.2 1.4-1.6 2-2.2 2.4-2.6 2.8-3 3.8-4 

Max e.i.r.p. (dBm) 
ANNEX 2: 

0.9 
Not 
Calculated 

10.1 
Not 
Calculated 

13.3 17.3 

Max e.i.r.p. (dBm) 
new 

7.9 13.5 17.9 19.5 20.3 24.3 

 

Table 49: of maximum allowed body worn microphone e.i.r.p. to protect LTE UE 

Frequency range 
(MHz) 

758-757.8 
757.6-
757.4 

757.2-757 756.8-756.6 

Offset from the edge 
(MHz) 

0-0.2 0.4-0.6 0.8-1 1.2-1.4 

Max e.i.r.p. (dBm) 
ANNEX 2: 

14.9 
Not 
Calculated 

17.3 18.9 

Max e.i.r.p. (dBm) 
new 

17.9 19.5 20.3 21.9 

A5.2.1.2 Outdoor, macro BS, scenario 3 

Table 50: Calculation of maximum allowed handheld microphone e.i.r.p. to protect LTE BS 

Frequency range (MHz) 733.2-733.4 
Offset from the edge (MHz) 0.2-0.4 
Max e.i.r.p. (dBm) ANNEX 2: 30.3 
Max e.i.r.p. (dBm) new 37.3 

Table 51: Calculation of maximum allowed body worn microphone e.i.r.p. to protect LTE BS 

Frequency range (MHz) 733.2-733.4 
Offset from the edge (MHz) 0.2-0.4 
Max e.i.r.p. (dBm) ANNEX 2: 44.3 
Max e.i.r.p. (dBm) new 47.3 

A5.2.2 Calculation for out-of-band e.i.r.p. (out-of-band emissions case) 

A5.2.2.1 Outdoor, LTE UE, scenario 1 

Table 52: Calculation of maximum allowed out-of-band microphone e.i.r.p. to protect LTE UE 

Handheld Microphone 
Max out-of-band e.i.r.p. (dBm) ANNEX 2: dBm/200kHz -43.3 
Max out-of-band e.i.r.p. (dBm) new dBm/200kHz -36.3 

Body worn Microphone 
Max out-of-band e.i.r.p. (dBm) ANNEX 2: dBm/200kHz -29.3 
Max out-of-band e.i.r.p. (dBm) new dBm/200kHz -26.3 
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A5.2.2.2 Outdoor, macro BS, scenario 3 

Table 53: Calculation of maximum allowed out-of-band microphone e.i.r.p. to protect LTE macro BS 

Handheld Microphone 
Max out-of-band e.i.r.p. (dBm) ANNEX 2: dBm/200kHz -31.9 
Max out-of-band e.i.r.p. (dBm) new dBm/200kHz -24.9 

Body worn Microphone  
Max out-of-band e.i.r.p. (dBm) ANNEX 2: dBm/200kHz -17.9 
Max out-of-band e.i.r.p. (dBm) new dBm/200kHz -14.9 

A5.3 POWER RESTRICTIONS FOR PMSE AUDIO DEVICES 

Based on the calculations presented above another set of power restriction values may be applicable.  

Table 54: power restrictions for handheld microphone 

 Frequency Range Handheld e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
1.4 MHz offset from MFCN   
Downlink block edge  

 Guard band  

 
From 1.4 to 2.4 MHz offset from 
MFCN Downlink block edge 

13 dBm/200kHz  

 
From 2.4 MHz offset from MFCN 
Downlink block 

19 dBm/200kHz  

OOB MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 
Note: The compatibility situation at the boundary between PMSE and MFCN around 733 MHz is the same	at 703 MHz due to the fact 

that the equipment is the same.  

Table 55: power restrictions for body worn microphone 

 Frequency Range Body worn e.i.r.p. Reasoning 
OOB MFCN Downlink  -45 dBm/200kHz ETSI EN 300 422 [11] 

 
0.4 MHz offset from MFCN 
Downlink block edge  

Guard band   

 
From 0.4 MHz offset from MFCN 
Downlink block edge 

19 dBm/200kHz    

OOB  MFCN Uplink -45 dBm/200kHz ETSI EN 300 422 [11] 
Note: The compatibility situation at the boundary between PMSE and MFCN around 733 MHz is the same	at 703 MHz due to the fact 

that the equipment is the same.  
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ANNEX 7: EVALUATING PMSE BEMS 

Interfering probabilities are calculated using three different proposed BEMs for PMSE. 

A7.1 EVALUATING THE BEMS 

In order to propose a BEM for PMSE, several BEMs were used in the SEAMCAT simulations. The proposed 
BEM for PMSE would be based on these simulation results. 

The following BEMs were used 

 BEM 1800 refers to the BEM suggested in ECC Report 191 [6] 
 BEM 800 refers to the BEM in CEPT Report 30 
 BEM equal to SEM refers to the PMSE spectrum emission mask (SEM) ETSI EN 300 422 (revised) 

[11] plus the antenna gain 

A7.2 RESULTS 

The cases involving the LTE pico BS were sufficiently covered in ECC Report 191, and were not considered 
in the study. See extract from ECC Report 191 [6] below 

 The operation of PMSE equipment in the same room/hall where a MCFN LTE pico station is used 
should be avoided, unless additional mitigation techniques are applied.  

A7.2.1 Compatibility between body worn PMSE and MFCN 

The results provided by methods 1 and 2 for body worn PMSE are summarised in the following table. 

It is clear from the simulation results that the 1800 MHz BEM impacts the MFCN devices with unwanted 
emissions to a much larger extent than the two other BEMS, the 800 MHz BEM and SEM. 
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Table 56: Simulation results, MFCN 3 MHz band width 

S
ce

n
ar

io
 

Victim Interferer 

 

PMSE Frequancy [MHz] 
Unwanted / Blocking probability [%] 

    733.1 734.1 749.9 754.9 755.9 757.9 

1 
LTE UE PMSE 

BEM 1800 4.54/0 4.25/15.97 4.3/22.65 4.46/31.62

BEM 800 0.0/0.0 0/5 0/16.31 0/30.84 

BEM = SEM 0.0/0.0 0/4.80 0/5.88 6.85/31.46

6 
LTE UE PMSE 

BEM 1800 19.28/7.97 29.23/7.82 28.46/30.03 28.79/52 28.44/77.1

BEM 800 0/7.89 0/7.49 0/29.98 0/52 0/77.12 

BEM = SEM 3.80/7.83 3.5/7.54 3.64/30.2 3.5/52 17.82/77.6

3 
LTE BS PMSE 

BEM 1800 26.56/0.97 24.19/0.66 25.50/0.22 

BEM 800 1.27/ 0.9 1.14/ 0.81 1.15/0.21 
Note: in difference to ANNEX 1: in the frequency range from 733 – 749 MHz, the blocking mask of the MFCN UE has no additional rejection. 
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