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1   Background
At its meeting #40 in Miami, 17-21 November 2008, TSG GERAN received an LS from ETSI TC MSG on Information on standardization needs for GSM-R / GSM-RE* (Extension) referenced in [1] (*Later in this document the abbreviation E-GSM-R is used to be compliant with the GSM nomenclature.).

TSG GERAN replied in ref. [2]:
1. GERAN has requested information on the claimed problem of interference to railway GSM. This document provides the evidence for the interference cases investigated in Germany.

2. GERAN has also remarked that interference problems in GSM-R would be considered to be no different compared with interference between public mobile networks. The present document, however, shows that the requirements for railway GSM are different as compared with public GSM.
The document also invites to note suggestions to alleviate the problems in the medium and long term by means of some standardization activities. 

2   Interference Cases in Germany

During the whole of 2007, 2008 and up to March 2009, more than 130 cases of interference to GSM-R were officially reported in Germany. The present document provides the statistics on those cases reported by the end of 2008. By end of 2008, a total of 93 locations along the railway network was reported to show interference. Deutsche Bahn reported these cases, and they were investigated by the Federal Network Agency. It has to be noted that similar problems were also reported in Sweden (Banverket) and in Finland (Finnish Rail Administration).
[image: image1.png]GSM-R
Storstellen durch
offentliche GSM
Netzbetreiber

Stand: 17.06.2008





Figure 1: Locations of GSM-R Interference Cases in Germany (situation: 16 June 2008)
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Figure 2: Typical Blocking Scenario with different level of GSM-R emissions

Figure 2 depicts emission level and the lower frequency of  2 GSM emissions with 600 kHz frequency offset which cause interference by blocking at the GSM-R module resulting in loss of  GSM-R network. The blocking sensitivity increases when the causing GSM emission sources are closer to the GSM-R frequency range by a change of about 10 dB.
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Figure 3: IM3- critical GSM emission levels at GSM-R emission level of -70 dBm

The used frequency pairs (see dotted lines in Figure 3) create an IM3 product on the GSM-R frequency at 924,8 MHz. Contrary  to the blocking scenario, the IM3-capabilities of the GSM-R module are constant over the whole band.

In order to decode the usable signal, GSM requires a C/I of 9 dB. A 10 dB higher emission level can be considered like a co-frequent interferer from another BS. Higher usable emission levels allow of course also for higher IM3 products. 
Statistics

In 65% of all cases blocking is the cause or, at least, the main cause besides other side effects.

IM3 interference occurs in presence of strong emission levels from neighbouring GSM BS. Sometimes it is difficult to identify the site of the BS since the effect is not related strictly to only neighbouring frequencies to GSM-R.

A remainder of 19% does not strictly apply to either blocking or IM3 interference.
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Figure 4: Interference scenario E-GSM – GSM-R

In the medium term, additional BSs as well as additional GSM-R bandpass filters for the cab-radios (train MS) may help. 

However, it should be noted that, in the medium and long term, real help can only be achieved by standardization efforts as suggested in chapter 4. 

3   GSM-R being different from public GSM
GSM-R on contrary to public mobile GSM constitutes a non public network of the European Railways. GSM-R is a safety-relevant data service as designed for train-network management by command and control of train traffic up to very high speeds of 500 km/h as well as for corresponding speech communications. In spite of this basic service difference, the GSM-R air-interface is fully radio-compatible with the GSM standard.

From the deployment point of view GSM-R is basically a line network along the Railway tracks. However, close to railway-traffic-nodes, the network density grows up to cover areas with cellular frequency reuse, caused by increasing traffic density. Anyway, command and control of a high number of mutually coordinated fast running trains require safe data transfer and highly reliable radio transmission. 

Therefore, it is not sufficient for GSM-R to describe the call success by Monte Carlo models or other statistical simulations like in common public mobile GSM. Safety-relevant data transmissions for train-control require a sudden real time access and can not be transferred some time later as soon as the interference may have disappeared. Call success has to be close to a 100% rate.

It is a fact, that for GSM-R statistical probabilities for call success are totally unsuited since each break by interference constitutes an inadmissible interruption of radio links which are determined for train control.

It should be noted that the operation conditions of GSM-R and the efforts for network planning are very different from public mobile GSM since the reliability of GSM-R is responsible for the safety of the Railway Customers, the transferred goods and the technical investments of Railway Administrations.
 In conclusion, GSM-R requirements and handling of interference cases is not the same as among public GSM operators.

4   Standardization Needs

ETSI has published the ETSI System Reference Document TR 102 627 on "Additional spectrum requirements for PMR/PAMR systems operated by railway companies (GSM-R)". It contains a proposal for extension of the current GSM-R spectrum into the E-GSM-R additional spectrum at 873-876 MHz paired with 918-921 MHz, directly below the current spectrum for GSM-R at 876-880 MHz / 921-925 MHz. Additional demand was calculated for GSM-R to occur along railway tracks and urban railway centres (e.g. shunting areas).

The document has been presented to CEPT ECC and corresponding ECC Decisions covering theses additional frequencies are now in the ECC approval process. Several European countries have already implemented or have announced that they can implement the E-GSM-R frequencies.

In addition, the increasing putting into operation E-GSM in the 900 MHz frequencies causes interference cases which were reported to affect operation of GSM-R terminals in several European Countries (Germany, Sweden, Finland). In Germany alone, 130 cases were officially reported by end of March 2009.
· Possible measures on the part of GSM-R can be to improve the GSM-R MS receiver equipment (amend blocking capabilities, IM3 interference response rejection, Rx selectivity, spurious response rejection, inter-alia). For fixed installed equipment in trains, one could also contemplate the introduction of more stringent filtering (e.g. additional, optional and switchable 4 MHz or 7 MHz bandbass filter for the cab radios).
Affected documents: 

· 3GPP TS 51.021;  ETSI TS 101 087  "Digital cellular telecommunications system (Phase 2 & Phase 2+); Base Station System (BSS) equipment specification; Radio aspects “;
· 3GPP TS 51.010-1; ETSI TS 151 010-1 "Digital cellular telecommunications system (Phase 2+); Mobile Station (MS) conformance specification; Part 1: Conformance specification”;

· 3GPP TS 45.005; ETSI TS 100910 “Digital cellular telecommunications system (Phase 2+);Radio Transmission and Reception”

The requested work is vital for GSM-R operators and industry to have E-GSM-R equipment available for the market in near future. The work will also amend the co-existence between GSM-R and GSM 900 by improving the GSM-R MS receiver parameters in future.
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