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1 Introduction

CEPT/ECC Working Group Frequency Management (WG FM) agreed to carry out GSM-R measurements which should also provide a view on the different impact coming from UMTS, LTE and GSM (meeting from 20-24 May 2013, Amsterdam; section 5.5 of Minutes, doc. FM(13)116 / CG-GSM-R(13)017).

The details and frame conditions for these measurements are described in this document.

The aim of the measurements is to investigate the impact from downlink transmissions of public mobile networks (925-960 MHz) into the GSM-R radio receiver modules.
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Figure 1-1: Frequency range from 873-960 MHz

Three different technologies are taken into account for the public mobile network transmissions: GSM (200 kHz), UMTS (5 MHz) and LTE (5 MHz and 10 MHz).

Representatives from the interferer side as well as from the victim side are invited to take part during the measurements.
The following three interference mechanisms will be measured:

· Interference due to unwanted emissions inside the GSM-R channel

· Interference due to intermodulation inside the GSM-R receiver

· Interference due to blocking effects of the GSM-R receiver front-end

The test-setup will be adjusted to ensure that the effects are isolated as much as possible. 
2 Wanted GSM-R signal
2.1 System description

The GSM-R system is a derivate of the public GSM standard with equal RF parameters:

	Modulation:
	GMSK

	Symbol rate:
	270.833 ks/s

	Occupied bandwidth (99%):
	250 kHz

	Channel spacing:
	200 kHz

	Burst length:
	555 µs

	Frame length (8 time slots):
	4.62 ms


 Tab. 2-1: GSM-R relevant RF parameters 
The operationally used downlink frequency for the RF channel closest to the public mobile network is 924.8 MHz.

2.2 Receiver selection

Two different mobile GSM-R receivers will be tested:

a) A GSM-R radio module representing equipment which is currently used in almost all trains so far. It fulfils the requirements of standard GSM receivers specified in ETSI EN 300 910 V8.5.1 (2000-11) and ETSI TS 145 005.
b) A GSM-R radio module representing equipment with further improved receiver parameters that exceed the requirements given in ETSI TS 102 933.

The UIC will ensure that the relevant GSM-R equipment will be made available (1 equipment for each of the two cases). It was not considered necessary to additionally test the impact on ETCS service because the same GSM-R radio modules are used for ETCS and no difference w.r.t. the RxQual value is expected.
2.3 Signal generation

The GSM-R signal is generated by a BTS simulator R&S CMU200 which is provided by the UIC. A “C0” channel is transmitted to the GSM-R mobile. Two time slots are used by the Control Channel (BCCH + SDCCH), another slot carries the Traffic Channel (TCH). The remaining 5 time slots are filled with random data. This scenario where control and traffic channel are both on a single RF frequency is the usual realistic link configuration.
The following figure shows the RF spectrum:


[image: image2] 
Fig. 2-1: GSM-R spectrum (MaxHold and ClearWrite)
The wanted GSM-R signal frequency will be fixed at 924.8 MHz in almost all tests. This is the most critical RF channel because it is the one closest to the public mobile band.

2.4 Wanted signal level
2.4.1 Impact of unwanted emissions

Measurements of the effect due to unwanted emissions from the interferer will be done at two different wanted signal levels:

· -101 dBm. This is the wanted level for a desensitization of 3 dB according to 3GPP specifications
· -98 dBm. This is the minimum wanted signal level at the railway track according to Eirene specifications used in network planning for a location probability of 95% in each 100m section. 

2.4.2 Impact of blocking and intermodulation

Measurements of the blocking and intermodulation effects will be done at different wanted signal levels starting from -101 dBm and rising to whatever maximum level is possible so that the failure criterion is still reached.

All GSM-R levels are measured RMS over the whole signal bandwidth (channel power).

3 Interfering Signals
3.1 General

The interfering signals will be produced by arbitrary signal generators R&S SMU200. A sufficiently long sequence to produce a random behaviour will be repeatedly played off memory. The spectra of the signals are tailored so that the unwanted emissions resemble the spectrum masks according to the relevant ETSI standard or a realistic base station in use today, respectively.
All interfering levels are measured RMS over the whole signal bandwidth (channel power).

3.2 GSM

The GSM interfering signal will be an RF channel where all 8 time slots are filled with data. This configuration presents the worst case for the victim as the interferer is present (nearly) all the time.
The unwanted emissions of the “standard GSM Signal” are taken from 3GPP TS 45.005 (equal to ETSI TS 145 005), Table 4.2.1.3-a2. A transmitter output power of 43 dBm is assumed.
	
	Standard
	Spectral Density

	Offset
	rel. Level
	Reference Bandwidth
	rel. Level
	Measurement Bandwidth

	0 kHz
	0,5 dB
	30 kHz
	0,0 dB
	30 kHz

	100 kHz
	0,5 dB
	30 kHz
	0,0 dB
	30 kHz

	200 kHz
	-30,0 dB
	30 kHz
	-30,5 dB
	30 kHz

	250 kHz
	-33,0 dB
	30 kHz
	-33,5 dB
	30 kHz

	400 kHz
	-60,0 dB
	30 kHz
	-60,5 dB
	30 kHz

	600 kHz
	-70,0 dB
	30 kHz
	-70,5 dB
	30 kHz

	1200 kHz
	-70,0 dB
	30 kHz
	-70,5 dB
	30 kHz

	1200 kHz
	-73,0 dB
	30 kHz
	-73,5 dB
	30 kHz

	1800 kHz
	-73,0 dB
	30 kHz
	-73,5 dB
	30 kHz

	1800 kHz
	-75,0 dB
	100 kHz
	-80,7 dB
	30 kHz

	6000 kHz
	-75,0 dB
	100 kHz
	-80,7 dB
	30 kHz

	6000 kHz
	-80,0 dB
	100 kHz
	-85,7 dB
	30 kHz

	10000 kHz
	-80,0 dB
	100 kHz
	-85,7 dB
	30 kHz


Tab. 3-1: GSM spectrum mask
[image: image3.emf]GSM spectrum mask

-90 dB

-80 dB

-70 dB

-60 dB

-50 dB

-40 dB

-30 dB

-20 dB

-10 dB

0 dB

0 kHz 1000 kHz 2000 kHz 3000 kHz 4000 kHz 5000 kHz 6000 kHz

offset

rel. level in 30 kHz


Fig. 3-1: GSM spectrum mask

For measuring the interfering effect of unwanted emissions, two GSM signals will be used:

· A signal where the unwanted emissions closely match the specifications according to the ETSI / 3GPP standard

· A signal representing the performance of a real GSM base station currently in use where the unwanted emission suppression is better than standard

The following figures show the spectra of both these GSM signals.
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Fig. 3-2: Spectrum of the “standard GSM signal”
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Fig. 3-3: Emissions of the “realistic GSM signal”

The following figure shows the time domain power of both GSM signals over a whole frame length.


[image: image6]
Fig. 3-4: Time domain power of the interfering GSM signals
3.3 UMTS

The UMTS interfering signal will be a signal with 64 used codes and a channel bandwidth of 5 MHz. This configuration presents the worst case for the victim because it produces the maximum RMS power relative to the available peak power.

For measuring the interfering effect of unwanted emissions, two UMTS signals will be used:

· A signal where the unwanted emissions closely match the specifications according to the relevant ETSI / 3GPP standard

· A signal representing the performance of a real UMTS base station currently in use where the unwanted emission suppression is better than standard

The unwanted emissions of the “standard UMTS Signal” are taken from 3GPP TS 25.104 (equal to ETSI TS 125 104 V10.8.0), Table 6.3. A transmitter output power of 43 dBm is assumed.

	
	Standard
	Spectral Density

	Offset
	abs. Level
	Reference Bandwidth
	abs. Level
	rel. Level
	Measurement Bandwidth

	0,0 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	2,5 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	2,5 MHz
	-14,0 dBm
	30 kHz
	-57,0 dB
	-34,8 dB
	30 kHz

	2,7 MHz
	-14,0 dBm
	30 kHz
	-57,0 dB
	-34,8 dB
	30 kHz

	3,5 MHz
	-26,0 dBm
	30 kHz
	-69,0 dB
	-46,8 dB
	30 kHz

	4,0 MHz
	-26,0 dBm
	30 kHz
	-69,0 dB
	-46,8 dB
	30 kHz

	4,0 MHz
	-13,0 dBm
	1000 kHz
	-71,2 dB
	-49,0 dB
	30 kHz

	12,5 MHz
	-13,0 dBm
	1000 kHz
	-71,2 dB
	-49,0 dB
	30 kHz


Tab. 3-2: UMTS spectrum mask according to ETSI/3GPP standard
The “realistic UMTS signal” will be created matching the following spectrum mask:

	
	Assumption
	Spectral Density

	Offset from centre freq.
	abs. Level
	Reference Bandwidth
	abs. Level
	rel. Level
	Measurement Bandwidth

	0,0 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	2,4 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	2,4 MHz
	-31,2 dBm
	30 kHz
	-74,2 dB
	-52,0 dB
	30 kHz

	3,2 MHz
	-31,2 dBm
	30 kHz
	-74,2 dB
	-52,0 dB
	30 kHz

	8,0 MHz
	-40,2 dBm
	30 kHz
	-83,2 dB
	-61,0 dB
	30 kHz

	12,5 MHz
	-40,2 dBm
	30 kHz
	-83,2 dB
	-61,0 dB
	30 kHz


Tab. 3-3: Spectrum mask  for a realistic UMTS signal

[image: image7.emf]UMTS spectrum mask

-90 dB

-80 dB

-70 dB

-60 dB

-50 dB

-40 dB

-30 dB

-20 dB

-10 dB

0 dB

0 MHz 2 MHz 4 MHz 6 MHz 8 MHz 10 MHz 12 MHz

offset

rel. level in 30 kHz

ETSI TS 125 104

realistic performance


Fig. 3-5: UMTS spectrum masks
The following figures show the spectra of both these UMTS signals.
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Fig. 3-6: Spectrum of the “standard UMTS signal”
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Fig. 3-7: Emissions of the “realistic UMTS signal”

3.4 LTE

The LTE interfering signals will be signals using 5 MHz and 10 MHz channel width and configured according to the test model 1-1 as defined in ETSI TS 136 141 clause 6.1.1.1. This configuration presents the worst case for the victim because it occupies all available resource blocks at maximum power. This test model is also used by ETSI to measure the out-of-band emission performance because it assumes the maximum possible out-of-band levels. Based on practical experiences an LTE signal in idle mode which is pulsed and has high out-of-band emissions only during short times (transients) has less interference potential than the fully loaded signal according to test model 1-1. Note that it is necessary to measure the LTE signal levels as average burst to allow comparison of the results caused by different traffic loads.
As for UMTS, actual LTE base stations usually reach higher suppression of unwanted emissions than the standard requires. Therefore, the measurements of the interference through unwanted emissions are performed with two LTE signals:

· A signal where the unwanted emissions closely match the specifications according to the relevant ETSI / 3GPP standard

· A signal representing the performance of a real LTE base station currently in use where the unwanted emission suppression is better than standard

The unwanted emissions of the “standard LTE Signal” are taken from 3GPP TS 36.104 version 10.2.0 Release 10 (equal to ETSI TS 136 104 V10.2.0), Table 6.6.3.2.2-1 (category B, option 2). A transmitter output power of 43 dBm in 5 MHz bandwidth is assumed. 
The resulting spectrum mask is equal to the mask for UMTS.
	
	
	Standard
	Spectral Density

	Offset from channel edge
	Offset from centre freq.
	abs. Level
	Reference Bandwidth
	abs. Level
	rel. Level
	Measurement Bandwidth

	-2,5 MHz
	0,0 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	0,0 MHz
	2,5 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	0,0 MHz
	2,5 MHz
	-14,0 dBm
	30 kHz
	-57,0 dB
	-34,8 dB
	30 kHz

	0,2 MHz
	2,7 MHz
	-14,0 dBm
	30 kHz
	-57,0 dB
	-34,8 dB
	30 kHz

	1,0 MHz
	3,5 MHz
	-26,0 dBm
	30 kHz
	-69,0 dB
	-46,8 dB
	30 kHz

	1,5 MHz
	4,0 MHz
	-26,0 dBm
	30 kHz
	-69,0 dB
	-46,8 dB
	30 kHz

	1,5 MHz
	4,0 MHz
	-13,0 dBm
	1000 kHz
	-71,2 dB
	-49,0 dB
	30 kHz

	10,0 MHz
	12,5 MHz
	-13,0 dBm
	1000 kHz
	-71,2 dB
	-49,0 dB
	30 kHz

	10,0 MHz
	12,5 MHz
	-15,0 dBm
	1000 kHz
	-73,2 dB
	-51,0 dB
	30 kHz

	20,0 MHz
	22,5 MHz
	-15,0 dBm
	1000 kHz
	-73,2 dB
	-51,0 dB
	30 kHz


Tab. 3-4: LTE/5MHz spectrum mask according to the ETSI/3GPP standard
The “realistic UMTS signal” will be created matching the following spectrum mask:

	
	Assumption
	Spectral Density

	Offset from centre freq.
	abs. Level
	Reference Bandwidth
	abs. Level
	rel. Level
	Measurement Bandwidth

	0,0 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	2,4 MHz
	43,0 dBm
	5000 kHz
	-22,2 dB
	0,0 dB
	30 kHz

	2,4 MHz
	-31,2 dBm
	30 kHz
	-74,2 dB
	-52,0 dB
	30 kHz

	3,2 MHz
	-31,2 dBm
	30 kHz
	-74,2 dB
	-52,0 dB
	30 kHz

	8,0 MHz
	-40,2 dBm
	30 kHz
	-83,2 dB
	-61,0 dB
	30 kHz

	12,5 MHz
	-40,2 dBm
	30 kHz
	-83,2 dB
	-61,0 dB
	30 kHz


Tab. 3-5: Spectrum mask for a realistic LTE/5MHz signal
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Fig. 3-8: LTE/5MHz spectrum mask

The following figures show the spectra of both these LTE signals.
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Fig. 3-9: Emissions of the “standard LTE/5MHz signal”
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Fig. 3-10: Emissions of the “realistic LTE/5MHz signal”

The 10 MHz LTE signal is only used for measurements of blocking and intermodulation effects. Because for these measurements the effects due to unwanted emissions are excluded as far as possible by the measurement setup, an LTE signal with maximum possible unwanted emission suppression is used and the spectrum mask is not relevant.
4 Failure criterion

The GSM standard defines 8 values for the quality of the received signal (RxQual) according to the bit errors encountered. RxQual=0 defines a (near) error free reception, RxQual=7 is the worst reception. 

The failure criterion used for all measurements will be an RxQual value of 4. Subjective audio quality at reception below RxQual 4 is substantially degraded. For specific measurement setups (to be decided during the measurements) the difference of RxQual values of 4 and 5 will be investigated.
Due to the typical behaviour of all digital systems with FEC, the exact failure criterion is not critical because the difference in protection ratio between first noticeable degradations of the link and complete sync loss (call drop) is as low as 2 dB.

The RxQual value of the wanted signal will be measured with the CMU200 base station emulator.

5 Receiver characteristics measurements
Protection ratio measurements often represent a mixture of different interfering effects (unwanted emissions, blocking and intermodulation). To be able to separate these effects, some knowledge about the receiver is necessary. Therefore, preliminary measurements for all three GSM-R receivers will be made to assess the following parameters:

· Sensitivity

· Selectivity

· Minimum C/I for noise-like interferers

5.1 Receiver sensitivity

The measurements will show the minimum sensitivity to receive a wanted GSM-R signal when no interference is present. According to ETSI TS 145 005, the reference receiver sensitivity is -104 dBm, but actual receivers may perform better.
The measurement is done by establishing a wanted GSM-R link between the base station emulator CMU200 and the device under test (DUT) at the frequency 924.8 MHz. The downlink signal from the CMU200 is then reduced until the failure criterion is reached.

The following measurement setup will be used:



Fig. 5-1: test setup for measuring receiver sensitivity
The wanted GSM-R level is taken at measurement point (1) when the DUT is disconnected. It is the output level adjusted at the CMU200 minus 20 dB. The high transmit power of the DUT compared to the lower output power of the CMU ensures that only the downlink performance is tested. 
5.2 Selectivity

To assess the actual receiver bandwidth, the effects due to blocking, and the performance improvement gained by the additional filter in the “future improved receiver”, a measurement of the receiver bandwidth and selectivity is done.

The measurement is done by establishing a wanted GSM-R link at the frequency 924.8 MHz and a receive level of ‑94 dBm. This level is sufficiently above the receiver sensitivity, but low enough to prevent early blocking at interfering signals close to the wanted GSM-R channel (the signal level is high enough to ensure that the receiver noise can be ignored). Then, an unmodulated carrier will be inserted on the nominal downlink frequency and increased in level until the failure criterion is reached. This procedure is repeated for various frequency offsets up to 20 MHz or whenever the interference can no longer be established. The result will be shown as a graph/table listing the negative increase of the necessary interference level relative to the interference level on the GSM-R centre frequency (y axis), vs. frequency offset (x-axis).

The measurement may be repeated at a GSM-R frequency of 921.2 MHz when time permits.

The following measurement setup will be used:







Fig. 5-2: Test setup for measuring receiver selectivity

Note: This setup will be changed: Both directions of the wanted link will be split up by circulators.
The wanted GSM-R level and unwanted CW levels are taken at measurement point (1).

5.3 Minimum C/I for noise-like Interferers

To estimate the maximum in-band interference level (without the additional effects created by a strong unwanted signal outside the receive channel), the C/I for noise-like in-band interferers is measured.
The measurement is done by establishing a wanted GSM-R link at the frequency 924.8 MHz and different receive levels starting at -101 dBm and rising until the C/I ratio remains constant. Then, an unwanted co-channel wideband noise signal will be inserted in the downlink and increased in level until the failure criterion is reached. The interfering level is then measured as RMS channel power in the receiver bandwidth.

Note: ETSI TS 145 005 clause 6.3.1 specifies a co-channel C/I for GMSK modulation of 9 dB. The result of these measurements is expected to be in that range. 

The measurement setup is equal to that in 5.2, except that the SMU signal generator generates a broadband noise signal.

6 Protection ratio measurements due to unwanted emissions
These measurements aim to show the interfering effect of unwanted emissions inside the GSM-R receiver bandwidth. It simulates realistic situations because the main interfering signal is not suppressed. Therefore, for large frequency offsets and/or higher wanted signal levels, overloading effects may already influence the result. 

The measurements are done by establishing a wanted GSM-R link at the frequency 924.8 MHz and the following receive levels (see section 2.4):

· -101 dBm

· -98 dBm

For each of these levels, one of the following interfering signals (see sections 3.2 – 3.4) will be inserted into the downlink:

· GSM “standard signal”
· GSM “realistic signal”

· UMTS “standard signal”
· UMTS “realistic signal”
· LTE/5 MHz “standard signal”
· LTE/5 MHz “realistic signal”
The level of the interfering signal will be increased until the failure criterion is reached. For each receiver, each wanted signal level and each interfering signal, the test will be repeated for interfering frequencies in the following range (centre frequencies):
· 925.2 to 935 MHz for GSM
· 927.5 to 935 MHz for UMTS and LTE/5MHz

Frequency offsets will start in steps of 200 kHz and may be increased when no significant change to a previous offset is detected to reduce the number of necessary measurements. Higher offsets are not possible because the shape of the unwanted emissions of the interferers cannot be guaranteed in these offset ranges.
The results will be shown in tables and graphs with the difference between wanted and unwanted level (protection ratio, C/I) on the y axis, vs. frequency offset on the x-axis.

All levels will be measured RMS over the whole signal bandwidth.

The following measurement setup will be used:







Fig. 6-1: Test setup for measuring the effects due to unwanted emissions
The wanted GSM-R level and unwanted signal levels are taken at measurement point (1).

Note: This setup will be changed: Both directions of the wanted link will be split up by circulators.
7 Protection ratio measurements using a blocking test setup
These measurements are done by establishing a wanted GSM-R link at the frequency 921.2 MHz and 924.8 MHz and the following receive levels:

· -101 dBm

· -98 dBm

· -90 dBm 
· -80 dBm

· -70 dBm

· -60 dBm

· -50 dbm

· -40 dBm

· -35 dBm

For each of these levels, one of the following interfering signals (see sections 3.2 – 3.4) will be inserted into the downlink:

· GSM “realistic signal”
· UMTS “realistic signal”
· LTE/5 MHz “realistic signal”
· LTE/10 MHz signal

The level of the interfering signal will be increased until the failure criterion is reached. For each receiver, each wanted signal level and each interfering signal, the test will be repeated for the following interfering frequencies:

· 925.2, 930.2, 935.0 and 959.8 MHz for GSM

· 927.5, 927.6, 932.5 and 957.5 MHz for UMTS and LTE/5MHz

· 930.0, 935.0 and 955.0 MHz for LTE/10MHz

To ensure that no effects due to unwanted emissions influence the result, these emissions are attenuated by a filter.

The results will be shown in tables and graphs with the difference between wanted and unwanted level (protection ratio, C/I) on the y axis, vs. frequency offset on the x-axis.

All levels will be measured RMS over the whole signal bandwidth.

The following measurement setup will be used:









Fig. 7-1: Test setup for measuring the effects of blocking
8 Protection ratio measurements using an intermodulation test setup
These measurements will assess the effect of 3rd order intermodulation produces from two interfering signals only.

A wanted GSM-R link at the frequency 921.2 MHz is established at the following receive levels 

· ‑98 dBm

· -90 dBm

· -80 dBm

· -65 dBm

· -50 dBm

To ensure that no effects due to unwanted emissions influence the result, these emissions are blocked by a notch filter at the wanted GSM-R frequency.
Two interfering signals (see sections 3.2 – 3.4) with equal level are then inserted into the downlink. Their level is increased until the failure criterion is reached.

Because both unwanted frequencies always lie above the wanted GSM-R frequency, the only formula that can produce a relevant 3rd order intermodulation product on 921.2 MHz is:
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With

f1 = centre frequency of the lower interfering signal

f2 = centre frequency of the upper interfering signal

The in the following combinations of interfering signals will be tested:

	
	Signal 1
	Signal 2

	Combination
	System
	Frequency f1
	System
	Frequency f2

	1
	GSM
	935,0 MHz
	GSM
	948,8 MHz

	2
	GSM
	935,0 MHz
	UMTS
	947,5 MHz

	3
	UMTS
	937,5 MHz
	GSM
	953,8 MHz

	4
	LTE/10MHz
	935,0 MHz
	UMTS
	942,5 MHz

	5
	UMTS
	937,5 MHz
	UMTS
	952,5 MHz

	6
	GSM
	927,4 MHz
	UMTS
	932,5 MHz


Tab. 8-1: IM combinations tested
Some combinations are not an exact match for the formula above. However, they simulate realistic channel assignments and ensure that the IM condition according to the formula is met within the bandwidth of the respective signals. Combination 6 simulates the situation where a GSM signal is in the centre of the first 5 MHz of the public mobile band and UMTS uses the lowest frequency above this 5 MHz range. 
The results will be shown in tabular form listing the maximum unwanted level (RMS of one interfering signal over its whole bandwidth) for each receiver.

To assess the frequency range that is affected by intermodulation from broadband signals, combinations 3 and 5 (UMTS/GSM and UMTS/UMTS) is measured with wanted GSM-R frequencies varying from 921.2 to 924.8 MHz in 5 steps. This measurement is only done with the receiver currently in use (type a in section 2.2).

The results will be shown in a table and graph showing the maximum unwanted level (RMS of one interfering signal over its whole bandwidth) on the y axis, vs. frequency on the x-axis.

The following measurement setup will be used:











Fig. 8-1: Test setup for measuring the effects of intermodulation

The wanted GSM-R level and unwanted signal levels are taken at measurement point (1).

Note: This setup will be changed: Both directions of the wanted link will be split up by circulators.
9 Measurement schedule and organisation
The above measurement concept requires 446 single measurements, excluding those that are marked optional and will be done only when time permits. All measurements have to be completed within one week.
The measurements will take place at the laboratory of the BNetzA. The address is:

Bundesnetzagentur
Betzenweg 32
D-81247 München
Germany

The measurements will start on Monday, 19 August 2013, at 10:00 and end on Friday, 23 August 2013, no later than 16:00. Except for the beginning on Monday and the end on Friday, measurement hours will be from 8:00 to 18:00.

The GSM-R communication tester R&S CMU200 and the GSM-R receivers to be tested will be provided by the UIC no later than 19 August, 10:00 at the measurement location. All other equipment is provided by the BNetzA.

A web meeting of the WG FM correspondence group took place on Tuesday, 13 August 2013 at 15:00 CEST. Experts from the public mobile side as well as from the GSM-R side had been invited and participated. The substance of this measurement concept was finalized during this meeting. Some factual amendments, as agreed during the meeting, were carried out after this meeting.
After the completion of the measurements, Thomas Hasenpusch will produce a measurement report, containing

· A description of the measurement setup, conditions and measurement process, based on the agreed measurement concept

· A summary of the results, without interpretation, in the main body

· The detailed results of all single measurements in annexes

The Measurement report will not replace a compatibility study. In particular, it will not contain interpretations of the results in terms of compatibility distances between the different services. It will not try to draw any further conclusions from the results other than absolutely obvious physical effects. 

The measurement report will first be circulated via e-mail among the participants of the measurements for comments before it is published or distributed to other groups or organisations.
It is planned to have the final measurement report (agreed by all participants of the measurements) ready by 20 September 2013.
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