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Introduction of the ER-GSM Band: 

Proposed Further Proceeding 
1. Introduction

The introduction of equipment operating in the ER-GSM frequency band is under discussion in 3GPP GERAN since 3GPP GERAN#51 when a work item was opened [1], which includes the coexistence study between a system operating in the ER-GSM band and public mobile radio networks. In order to identify the impact to UTRA and E-UTRA victim base stations as part of the coexistence study, an LS was sent to RAN4 at GERAN#56.

The present contribution is related to the Reply LS from RAN4 in [3]. Impacts on the specification work in GERAN are depicted in section 2. In section 3 an alternative approach is depicted for standardization of the ER-GSM band in 3GPP and section 4 provides conclusions.
2. Power Level ResTRICTION FOR ER-GSM 
At GERAN#56 an LS was sent to RAN4 [2] inquiring guidance on UTRA/E-UTRA base station parameters to be assumed in the coexistence study. Among other information provided, the Reply LS from RAN4#66 to GERAN#57 [3] indicates that the assumed receiver blocking should be derived from the 3GPP RAN specifications. The LS also depicts that a required isolation of 104 dB between ER-GSM BTS with TX power level of 45 dBm and UTRA BS and of 106 dB between ER-GSM BTS and E-UTRA BS is needed which considerably exceeds the assumed MCL of 67 dB according to [4]. In particular an additional isolation of 37 dB for UTRA BS and 39 dB for E-UTRA BS is elaborated. Based on these observations the LS suggests to restrict the transmit power level in the ER-GSM band. It is noted that these observations are derived from 3GPP RAN requirements which are valid for an interferer in or close to the inband blocking range, respectively, i.e. for an ER-GSM interferer at 918 MHz, whilst for higher frequency offsets no separate requirements exist in the RAN specifications. 
Determining the allowed TX power level for an ER-GSM carrier, this would yield a level of 8 dBm for coexistence with UTRA-BS and of 6 dBm for coexistence with E-UTRA BS. These levels are fairly low and hence the ER-GSM band could only be used for pico cell like coverage, which would identify a serious limitation for the usage of this band by railway operators. 
On the other hand a GSM-R base station today may transmit a GSM carrier at 921.2 MHz or at higher frequencies with a carrier power level as high as 48 … 50 dBm.
Hence for an ER-GSM BTS transmitting on the uppermost frequency 921.0 MHz, a power level restriction of more than 40 dB applies compared to an R-GSM BTS transmitting at 921.2 MHz. This is depicted in Figure 1. Such restriction is therefore believed over-dimensioned since the RX filter slope of the victim BS does not follow a step function with a size of 40 dB. 
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Figure 1: Allowed TX power level for ER-GSM carrier as result of the power limitation according to [3]. 

3. ALTERNATIVE APPROACH 

At GERAN#55 Nokia Siemens Networks depicted alternative approaches for standardising radio equipment operating in ER-GSM band [5]. Among the depicted alternatives were 
a) the usage of high gain antennas at the ER-GSM BTS and 
b) the segmentation of the ER-GSM band to allow for different carrier output power levels depending on the frequency offset to the GSM 900 UL band.
Alternative b) is exemplarily depicted in Figure 2 below. 
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Figure 2: Segmentation of ER-GSM band to adopt different power level restrictions. 

In this exemplary approach the ER-GSM band is segmented into different sub-bands A, B and C allowing to define distinct output power capabilities per carrier, as depicted in Table 1 below.

	sub-band A
	frequency range (DL): 
BP1 ≤ f ≤ 921 MHz 
	carrier output power ≤  Power Limit A 

	sub-band B
	frequency range (DL): 
BP2 ≤ f < BP1 
	carrier output power ≤ Power Limit B 

	sub-band C
	frequency range (DL): 
918 MHz ≤ f < BP2
	carrier output power ≤ Power Limit C 


Table 1: Segmentation of ER-GSM Band into different sub-bands (BP=Break Point). 

This approach takes into account the available higher duplex filter attenuation of the victim BS (GSM, UTRA, E-UTRA) for higher frequency offsets from GSM 900 UL band and thus the typical better RX blocking performance than present for a ER-GSM interferer at 918 MHz.

The number of sub-bands, the size of the sub-bands (i.e. equal or different width) and the power limits are subject to be determined as part of the coexistence study. The methodology for specifying the power limits should be based on the performance of the victim receiver for the lowest frequency offset of the specific sub-band.  

It is proposed to describe the ER-GSM band segmentation in TR 45.050 in a new Annex and to include a reference to it in TS 45.005. Furthermore TS 45.005 should include a note that the licensing conditions of the ER-GSM band are left to the national regulator indicating the guidelines provided in TR 45.050.  
4. Conclusions

Feedback provided by RAN4 in their LS [3] suggests that limitations should be adopted for the ER-GSM carrier output power. This leads to a considerable power level restriction for the entire ER-GSM band, which would identify a serious limitation for the usage of this band by railway operators. Therefore the approach of segmentation of the ER-GSM band into different sub-bands is presented in this contribution. This approach exploits the available higher duplex filter attenuation of the victim BS (GSM, UTRA, E-UTRA) for higher frequency offsets from GSM 900 UL band for the benefit of adopting higher carrier power levels in the ER-GSM band for these higher frequency offsets. 
The number of sub-bands, the size of the sub-bands (i.e. equal or different width) and the power limits are subject for further study as part of the coexistence study. It is proposed that the ER-GSM band segmentation is described in TR 45.050 in a new Annex and that a reference to it is included in TS 45.005 in addition to a note in TS 45.005 related to licensing conditions for ER-GSM.

The sourcing company welcomes feedback on this approach during the present GERAN meeting and if this proposal is considered as way forward related to the introduction of the ER-GSM band into 3GPP GERAN specifications.  
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