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1   Background
At its meeting #42 in Shenzhen, 11 May 2009, BMWi presented in [1] Existing Interference Cases in GSM‑R. This contribution clarifies open points in [1] which were subject to questions having been raised after the presentation.
The questions for clarification concerned

· the order of magnitude of the interfering signals,

· the exact meaning of the given diagrams regarding blocking and IM3 (Figs. 2 and 3 in GP-090782)

· the plausibility of Figs. 2 and 3 regarding the related scenario depicted in Fig. 4 in GP-090782,

· the evidence that the interference being dedicated to “blocking” is really blocking,

· the detailed knowledge of one particular investigated blocking case and of one particular investigated IM3 case.
This document tries to give sufficient answers to those questions except for the case of a particularly investigated IM3 case which is to be postponed to a future meeting.
This document does not deal with or comment on the suggestions made how to improve GSM‑R networks.

2   Order of magnitude of interfering signals and exact meaning of the diagrams on blocking and IM3
The order of magnitude of interfering signals in the Figs. 2 and 3 in GP-090782 is correct. It simulates at band edge the condition when the E‑GSM BTS radiates at a carrier power of 26 dBW = 56 dBm at distance of  310 m to and focused on a GSM‑R CabRadio.
To simplify the understanding of the diagrams in Figs. 2 and 3 in GP-090782 it is sufficient to use Fig. 3 only as depicted on the following page. The solid blue curve therein corresponds to the red curve in Fig.2 of GP‑090782.
The solid blue curve in the following figure shows the measured characteristic of a simulated E-GSM emission at the moment the CabRadio gets blocked. The blocking is caused by two simultaneous GSM carriers of the same power level present, where the second carrier – not depicted in the diagram – is at a radio frequency 600 kHz above the lower GSM carrier.
The dotted blue curve shows the characteristic of a lower receive quality level as compared to the solid curve.

The red points in the diagram below being connected by red dotted lines show the level of the E-GSM component emissions causing harmful IM3 products at 924.8 MHz at the GSM‑R receive quality level 7. The corresponding yellow points show the same effect for the GSM‑R receive quality level 0‑1.
The interfered GSM‑R CabRadio, i.e. the mobile station serving the engineer operating the train, is a common product of Sagem and Nortel designated in the diagram below as MRM-R2. Other terms in the diagram below translate into English as follows:
FNutz
….
….
operational frequency of GSM‑R

PNutz
….
….
operational power of GSM‑R

Störer
....
….
interferer, interferers
2*GSM
….
….
2 GSM carriers
Blockingpegel
power level of E-GSM at which the GMS‑R CabRadio is blocked (and also the critical power level for harmful IM3 interference)
MRM-R2
….
radio part of the CabRadio

RxQual

….
receive quality level

Störende Frequenzen
interfering frequencies
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Figure:

Blocking (blue) and IM3 (red & yellow) critical GSM emission levels 
at GSM-R receive power level of -70 dBm at 924.6 MHz
3   Plausibility regarding the related scenario depicted in Fig. 4 in GP-090782
As explained under Item 2 the power and interference levels are based on an E-GSM BTS in the order of 56 dBm radiated power interfering with GSM‑R CabRadios at a distance of 310 m or less. Fig. 4 in GP-090782 shows a distance of <500 m to the railway track. 310 m and the designation of <500 m constitute the same order of magnitude. Therefore the plausibility between the scenario and the figure above (corresponding to Fig. 3 in GP‑090782) is well given.
4   Evidence for Blocking
The measurement equipment and the set up used for the blocking measurement is the measurement arrangement especially designed for blocking and IM3 measurements. TSG GERAN and Working Group GERAN 1 are invited to do their own judgement whether the equipment and its setup is the professional way to perform such measurements. 

The following block diagram was used to obtain the measured diagram as shown above under Item 2:

The conducted tests took place at the Radio Monitoring Station in Itzehoe / Germany in January 2008
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The designations in the setup block diagram translate into English as follows:

Kontrollempfänger
monitoring receiver
Störquelle

source of interference
Nutzsignalerzeugung
signal generator
4-fach-Verteiler

4 way distributer

Dämpfungsglied

attenuator
Prüfling


equipment under test.
Description of the measurement

The wanted GSM‑R signal for the equipment under test is generated by the signal generator CMU 200 of R&S. BCCH and TCH are transmitted on a physical channel (corresponds to C0 channel). The signal is transmitted continuously without time slots. Via the 4 way distributer the signal is passed on to the equipment under test and to the analyser ESPI for monitoring.

The interfering signal 1 is generated by the signal generator SMU of R&S. It is a GSM emission on constant level on all 8 time slots. When 2 interferers are simulated the second interferer is generated as continuously GMSK modulated signal by the signal generator SMHU. SMU and SMHU run with a frequency off-set of 600 kHz. The signal level at each attenuator can be adjusted as required. The Notchfilter is adjusted to the uplink frequency of the equipment under test in order to minimize the effects of the uplink path on the signal generators.

The measurements are in dedicated mode. The RxQual and RxLev values as response by the equipment under test to the CMU are evaluated. The criterion for the threshold of being interfered is the change over from the state RxQual 0 to RxQual 1. The state RxQual 7 serves as the criterion for the equipment under test having lost network connection. 

5   Details on a particular investigated blocking case
 Typical declaration data provided by a German E‑GSM network operator:
	T_F
	RP_BS
	REFA_BS
	AZI

	931,0
	26,3
	I
	0

	931,4
	26,3
	I
	120

	933,0
	26,3
	I
	240


T_F: 
 
Downlink frequency in MHz

RP_BS:
 
Radiated Power of one channel in dBW
REFA_BS:
I=EIRP, E=ERP


AZI:

BTS Antenna Azimuth
Checking this station in October 2007 showed, that declared radiated power and measured radiated power were on the same level.

With radiation levels as shown in this diagram, blocking failure appears in the CabRadio.
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The following designations translate into English as follows:
GSM Pegel Bahnhof Völksen
….
GSM power level at the railway station Völksen
Empfangspegel an GSM‑R Antenne   ….
receive level at the GSM‑R antenna
Frequenz
….
….
….
frequency
09:33:00

….
….
….
time 09:33:00 h on the day the spectrum was recorded
The following facts should be noted:

The radiated power per carrier of the E‑GSM BTS is more than 26 dBW.

The distance between the E‑GSM BTS and the railway tracks is 30 m. The distance from the E‑GSM BTS to the tracks in main beam direction is approximately 70 m.
Conclusion: The interference of E-GSM into GSM‑R which results in loss of network is real and requires consideration by 3GPP GERAN.
Reference
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