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1
Introduction
This contribution starts from way-forward [1] approved at RAN4#82bis meeting, focusing on impacts on coverage of network pointed in [1] and exploiting a link-budget coverage analysis of the TRP/TRS values on network for such purpose. Similar analysis have been done in the past, for example in [5].
The aim of this document is to present an analysis showing the effects of TRP and TRS values on existing LTE cell range by using the link-budget method. Data and methodologies addressed in this document are based on 3GPP [2] [3]. The cell range estimated by means of the link budget is assuming that the BS can be placed on ideal positions (for example on a hexagonal grid). 

LTE Band 3 cell range estimation in urban area is considered as a first exemplary case study. The same methodology can be applied to other working frequencies (e.g. LTE Band 20 and LTE Band 7) or propagation conditions (e.g. rural area). 

2
Input data
Coverage analysis is addressed in [2] (section 5.1.2) and related methodology is based on the MCL (Maximum Coupling Loss), where MCL is defined in the UL and DL as: 

· UL MCL = UL Max Tx power - eNB Sensitivity

· DL MCL = DL Max Tx power - UE Sensitivity
Assuming UL Max Tx power = TRP and UE Sensitivity = TRS, then the coupling loss is defined as the total long-term channel loss over the link between the UE antenna and the eNodeB antenna ports, and includes in practice BS antenna gains, path loss, shadowing, etc.
In addition, in order to derive coupling loss between UE antenna and eNodeB antenna, BS antenna gain as defined in [3] (section 4.2.1.2) has been considered in the evaluation. In this exemplary analysis, assumption of ideal connection between eNB and BS antenna, i.e. no cable loss, has been also considered.
Moreover, macro cell eNB and urban area propagation model have been considered as defined in [3] (section 4.5.2) and [4] (section 7.2.1).

Finally, the following relationships based on [1] and further assumptions described above have been derived and then evaluated:

· UL pathloss = TRP + eNB_Gain - eNB Sensitivity

· DL pathloss = DL Max Tx power + eNB_Gain - TRS

And the following input parameters have been considered in the analysis, assuming LTE Band 3 case:

· eNB_Gain: 15 dB (see [3] section 4.2.1.2)

· eNB Sensitivity: -101.5 dBm (see [4] section 7.2.1, 10MHz BW case)
· DL Max Tx power: 46 dBm (see [3] section 4.6)

· Path loss model for urban area: L=121.77+35.2 log (R) dB, with R in km (see [3] section 4.5.2).
Different percentiles of TRP and TRS values derived from RAN4 CDF (No-CA subset) have been considered and compared.
3
Results
The results are evaluated in the exemplary case of LTE Band 3 by reporting the reduction of the cell coverage according to different percentiles and the largest case. All the considered cases are uplink limited.

Table 1: Cell range reduction exemplary analysis for LTE Band 3 
	LTE Band 3 (1800 MHz)
	TRP [dBm]
	TRS [dBm]
	Radius [km]
	Difference from largest cell radius

	25%/75% percentile from RAN4 CDF
	13.6
	-89.3
	1.72
	

	20%/80% percentile from RAN4 CDF
	13.4
	-88.8
	1.70
	-1.3%

	15%/85% percentile from RAN4 CDF
	12.9
	-88.6
	1.65
	-4.5%

	10%/90% percentile from RAN4 CDF
	12.5
	-88.2
	1.60
	-6.9%

	5%/95% percentile from RAN4 CDF
	11.8
	-87.6
	1.53
	-11.1%


The following chart depicts the cell range obtained with the different percentiles and the percentage difference compared to the largest cell  radius case.
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Figure 1: Cell range reduction exemplary analysis for LTE Band 3
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.

4
Conclusion

This contribution presented an analysis showing the effects of TRP and TRS values on existing LTE cell range by using the link-budget method, starting from way-forward [1] approved at RAN4#82bis meeting and related point on impacts on coverage of network due to TRP/TRS values.

Data and methodologies addressed in this document are based on 3GPP [2] [3]. The cell range estimated by means of the link budget assumed that the BS can be placed on ideal positions (for example on a hexagonal grid). 

LTE Band 3 cell range estimation in urban area has been considered as a first exemplary case study. The same methodology could be applied to other working frequencies (e.g. LTE Band 20 and LTE Band 7) or propagation conditions (e.g. rural area). Excel sheet can be made available to other companies.
From the analysis, in existing LTE Band 3 networks coverage problems for users equipped with mobile phones with relaxed TRP/TRS values may be expected, especially in case of indoor activity. In order to cope with this situation, interventions (and thus investments) on network configurations would be needed.4
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