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Introduction

During previous meetings, several contributions on GSM OTA requirements were presented by operators in [3], [4] and [7] and by vendors in [2], [5], [6] and [8]. No agreement was reached on the definition of GSM OTA requirements for GSM 900 and 1800.

The aim of this document is to present an analysis showing the effects of TRP and TRS values on existing GSM cell range by using the link-budget method. 

Data and methodologies addressed in this document are based on 3GPP [1]. They allow an evaluation of the effects of TRS and TRP on coverage that can be replicated by anybody.

The cell range estimated by means of the link budget is assuming that the BTS can be placed on ideal positions (for example on a hexagonal grid). 

GSM 900 cell range estimation is considered as a first case study. The same methodology can be applied to other working frequencies (e.g. GSM 1800). 

Input data
Computations have been performed by using methodology and data reported in 3GPP [1].
The following parameters were employed as described in [1] (urban environment):

· BS Receiver Sensitivity (BS_Sens): -104 dBm
· BS Transmitted Power (BS_PTx): 35 dBm
· BS Antenna Gain (BS_Gain): 12 dBi
· BS Feeder loss (BS_Loss): 4 dB
· MS Receiver Sensitivity (MS_Sens): -102 dBm
· MS Transmitted Power (MS_PTx): 33 dBm

· Mean Effective Gain (MEG) of handheld MS (MEG = -antenna/body loss): -9 dBi.

· Planning Margins (Plan_Margins):


· Indoor Loss [dB]: 0 dB
· Interference Margin [dB]: 3 dB
· Shadowing Margin [dB]: 5 dB
· Propagation model (Hata): L=123.3+33.7 log (R)
The following relationships based on [1] have been evaluated as reference:

· Reference uplink isotropic pathloss 75% Ps = MS_PTx + MEG + BS_Gain - BS_Loss - Plan_Margins - BS_Sens 

· Reference downlink isotropic pathloss 75% Ps = BS_PTx + BS_Gain - BS_Loss - Plan_Margins - MS_Sens + MEG
The following relationships based on [1] have been evaluated in comparison with the reference:

· Uplink isotropic pathloss 75% Ps = TRP + BS_Gain - BS_Loss - Plan_Margins - BS_Sens
· Downlink isotropic pathloss 75% Ps = BS_PTx + BS_Gain - BS_Loss - Plan_Margins - TRS
TRP and TRS minimum performance requirement average values proposed from operators in [4] and [8], and from vendors in [2] have been considered and compared.
Results

The performance is evaluated by reporting the reduction of the cell coverage, with respect to the reference. All the considered cases are uplink limited.
	GSM 900
	TRP [dBm]
	TRS [dBm]
	Radius [km]
	Difference in cell radius

	Reference 43.030 [1]
	
	
	1.38
	

	Operators' proposal [4]
	22
	-97
	1.20
	-12.8%

	Compromise Operators' proposal [8]
	21
	-96.5
	1.12
	-18.5%

	Vendors' proposal [2]
	18.5
	-96
	0.95
	-31.3%


The following chart depicts the cell range obtained with the different proposals and the percentage difference compared to the reference [1].
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The reduction of the cell coverage, due to the relaxed OTA requirements of the terminals, gives an indication of the increased probability of lack of coverage, reduced quality or call drop.

Conclusion
This document presents an analysis showing the effects of TRP and TRS values on legacy GSM cell range by using the link-budget method. GSM 900 cell range estimation has been considered as a first case study. 

The results showed that with Operators' proposals [4] and [8] a cell radius reduction in the range 12-18% is obtained, while with the Vendors' proposal [2] a cell radius reduction of more than 30% would be obtained.

If we assume a use case where a network layout is defined on the basis of the reference values proposed in [1], coverage problems (leading to users experience degradation) are expected for users equipped with mobile phones showing performance aligned with Vendors' proposal [2]. 
Generally, existing GSM network layouts have been defined step-wise: in a first step coverage requirements have been considered; in further step(s) traffic requirements have been also taken into account, thus increasing the number of sites and improving indoor coverage. 
From the analysis, in existing GSM networks, coverage problems for users equipped with mobile phones from Vendors' proposal [2] are mainly expected in case of indoor activity. In order to cope with this situation, interventions on network configurations will be needed and, as a consequence, investments on GSM technologies (such as GSM 900), with possible impacts on new features and technologies, will be required.
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