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1. Introduction

During 3GPP TSG-GERAN meetings #31 to #33 Alcatel-Lucent proposed to relax some of the GSM radio requirements specified in TS 45.005 and 51.021 (c.f. [1], [2] and [3]).

Nortel Networks produced some arguments looking on this proposal with caution (c.f. [4]). In particular, it was raised a possible interference with GSM-R networks if such relaxations were to be agreed.

The present contribution intends to provide the GERAN working group with an in the field example reported recently about major disturbances of the signal quality leading to call drops in a GSM-R network, even though the involved neighbouring GSM base stations are fulfilling the radio requirements currently specified in the standards.
2. Detailed analysis
2.1. Description of the issue
During a measurements campaign performed by SNCF during a GSM-R network acceptance several interfered areas were found where external interferers are causing disruption in the quality of the radio signal. This contribution is focused on the particular example of the L.V. area.
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Fig. 1: degradation of the Rx Quality
The quality degradation observed in this area located nearby Paris in a very dense urban zone showed very high DL Rx Quality values up to 7 (i.e. lowest quality), whereas the Rx Level is about
-70/-75 dBm. It can be noted that those values of Rx Level are well above the minimum threshold specified in EIRENE ((European Integrated Railway Radio Enhanced Network), which is -98 dBm.
This quality degradation has been observed repeatedly with commercially available GSM-R terminals.

The drop call rate (radio drops or handover drops) is also impacted. This indicator is quite illustrative of the quality degradation, even though it is only taking into account point-to-point communications (i.e. the impact to the listeners of a group call is not evaluated here). Most critical impact: GSM-R network losses could occur in idle mode, forbidding mobiles to trigger or to be notified of Railway Emergency Calls.

2.2. Determination of the causes
Nortel Networks made on behalf of SNCF investigations to identify the causes of the observed signal quality degradation.

It was first established that the GSM-R BTS operating the impacted area was performing in accordance to the relevant standards, and that its spectral emissions were steady and compliant with the required power levels.

It was then established that the interference was not originated by another GSM-R BTS. Adjacent and bi-adjacent frequencies were scanned with the GSM-R BTS turned on and off.
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Fig. 2: Samples against time when the site is turned on
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Fig. 3: Samples against time when the site is turned off

Samples gathered with a Wireless Network Optimization Platform show that the received level for channel 970 is very high even though the GSM-R site carrying that channel is turned off. As no BSIC could be decoded it was assumed that the interference was resulting from a wideband noise. An in-depth scan of channel 970 with directional antennas identified a potential source in the azimuth 295°.

It was finally established that the interference was caused by a source out of the R-GSM band. A complete scan of the R-GSM, E-GSM and P-GSM bands was indeed performed.

[image: image4]
Fig. 4: scan of the frequency band

It can be seen on the figure 4 that the levels of GSM carriers in the E-GSM band are received with a very high level, varying from -13 to -17 dBm without dynamic power control. Co-localised public GSM sites (several operators / different networks) are actually located within a range of 200 meters.

Furthermore one can see on one hand a frequency spacing for frequency hoping purpose every 600 kHz in the E-GSM band, and on the other hand interference peaks occurring every 1.2MHz in the R-GSM band.

Finally, when a 10 dB attenuation is introduced, the signal strength in the R-GSM band is reduced by 30 dB, whereas it is reduced by 10 dB in the E-GSM band.

Those considerations lead to explain the observed effects as an intermodulation product caused by the public GSM carriers. Further investigations showed that the GSM public networks transmitters are compliant with the relevant requirements specified in TS 45.005.

Even though all the involved equipments (MS, base stations) are operating according to the standard, the mobile station is experiencing extreme radio conditions critically affecting its intrinsic performances.

Note: the full report (in French) covering this case is available from SNCF/RFF.

3. Recommendation
This case is characteristic of in the field effects where mobile devices are overloaded by wideband noise even though the neighbouring GSM radio transmitters are fulfilling 3GPP specifications. These effects are all the more important to be taken into account considering the need for a very high radio quality when it comes to GSM-R service.

Therefore Nortel would once again recommend considering carefully the consequences radio requirement relaxations might have on GSM-R networks in particular, and on public GSM networks more generally, as the effects described in the present case analysis would be observed more frequently.
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