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1 Introduction

During discussion on the two configurations of SFN models – Bidirectional and Unidirectional – there has been some confusion on how to compare the performance between the configurations.
In this contribution we aim at clarifying the equivalent SNRs for the two SFN configurations.
2 SNR in Unidirectional and Bidirectional SFN models
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Figure 1: SFN configurations. (a) Unidirectional, and (b) Bidirectional RRH arrangement.
The two SFN configurations are illustrated in Figure 1. In the unidirectional RRH arrangement coverage over a full inter-site distance is provided by a single RRH, whereas in the bidirectional case coverage is provided by two RRHs. Provided that each RRH is using the same TX power PTX it means that twice the power is used in the bidirectional configuration compared to the unidirectional one.
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Figure 2: Current and alternative SNR definition points.
The current definition of SNR in the SFN simulation assumptions describes the SNR when the UE is as close to a RRH as possible. This is illustrated as a red dot in Figure 2. At this point the UE is at a distance Dmin from the RRH. Since the attenuation over an inter-site distance Ds of 1000m is 30dB, it means that for the bidirectional configuration the current SNR measure will essentially only capture the contribution by the closest RRH and will not reflect that there are two RRHs transmitting to provide coverage between the sites. 

Had the SNR been defined midways between the sites, as illustrated by the green dot in Figure 2, the SNR would have reflected that the bidirectional configuration are using two RRHs whereas the unidirectional is using only one. Hence there is an inherent mismatch when comparing the SNR conditions for the two SFN configurations; the SNR is under-estimated by 3dB for the bidirectional configuration.
Observation 1: The current SNR definition point, i.e., where the UE is at minimum distance to an RRH, does not reflect the transmission power used for providing coverage over the inter-site distance Ds. It reflects the transmission power from the closest RRH.
Observation 2: Assuming that each RRH is transmitting at constant power level PTX for either of the Unidirectional and Bidirectional configurations, the Bidirectional configuration will use 3dB more power than the Unidirectional configuration to provide coverage over the inter-site distance Ds. However the SNR, when defined at the current point, will seemingly be the same.
Observation 3: An SNR definition point midways between the RRHs would accurately reflect the transmission power that is used by the two SFN configurations, and would particularly capture that the Bidirectional configuration is using twice the transmission power compared to the Unidirectional configuration.

Proposal 1: Rather than changing the SNR definition point we propose to include an informative appendix in TR 36.878 [1] where the consequences of the current SFN definition point are described and where it is explained that when comparing performance results at a given SNR, one should add 3dB to the SNR reported for the Bidirectional configuration.  
3 Conclusion
The effects of the current definition point at which SNR is reported in SFN simulations have been explained. In order not to cause confusion when comparing results between SFN simulations with Bidirectional and Unidirectional RRH arrangements, respectively, we propose to handle it as follows:
Proposal 1: Rather than changing the SNR definition point we propose to include an informative appendix in TR 36.878 [1] where the consequences of the current SFN definition point are described and where it is explained that when comparing performance results at a given SNR, one should add 3dB to the SNR reported for the Bidirectional configuration.  

A text proposal is provided in [2].
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