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1. Background
RAN4 has proposed a change [1] to the current definition for RSRP measurements in case a cell has more than one antenna port for cell specific RS. The new proposed definition reads “For RSRP determination the cell-specific reference signals R0 according TS 36.211 [3] shall be used. If UE can reliably detect that R1 is available it may use R1 in addition to R0 to determine RSRP”. Consequently, the UE would be allowed to use only RS0 when doing RSRP and RSRQ measurements also in the case transmit diversity is used by the eNodeB. The main reason for this is that the UE does not know in advance the number of transmit antennas on neighboring cells. Such information can be determined for instance by decoding the PBCH which CRC is scrambled with a Transmit antenna specific scrambling. However the terminal does not need to read the PBCH prior to Handover. Therefore, one could not rely on that mobile terminals detect the number of TX antennas based on PBCH decoding,
As long as the UE is moving one can rely on that variations in path loss and fading between the first and possible second transmit antenna and the UEs receive antennas are on average equal and hence in that case relying on RSRP/RSRQ measurements on antenna port 0 is probably good enough. However, in case of stationary users – for instance mobile broadband scenarios – the channel variations are quite small [2]. This in turn means that for stationary users situated at the cell border between a number of cells could potentially do erroneous measurements ending up connecting to a cell having lower average geometry than the best cell.
In this paper we investigate this potential problem.

2. Simulation Results

In the simulations we assume that a stationary user is placed at the cell border between three cells, i.e. the average geometry to the respective cells are [0 0 0] dB. All cells are assumed to be equipped with two transmit antennas. Then we add independent fading between the respective transmit and UE receive antennas. The channel fading coefficients between the respective transmit antenna from each cell to the respective UE receive antenna (RX diversity assumed) are assumed to be Rayleigh random variables with average power 0 dB. 
Then we assume a first terminal measuring RSRP on only antenna port 0 and based on that RSRP value selects the best serving cell. We then compare to a second terminal that takes both transmit antennas into account in the RSRP derivations. We compare the geometry, in terms of SINR per subcarrier for the selected serving cell for the second terminal - and the selected serving cell by the first terminal that only used RS on antenna port 0. The CDF for the geometry difference between the first and second terminal is determined. Furthermore, RSRP is assumed to be measured over 6 resource blocks and both a one tap flat fading channel and a TU profile have been examined.

The results of the simulations can be seen in Figure 1 (one tap channel) and 2 (TU channel) respectively.
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Figure 1 SNR loss for selected serving cell, the selection based only on TX antenna port 0 compared to cell selection based on transmit antenna port 0 and 1. One tap flat fading channel.
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Figure 2 SNR loss for selected serving cell, the selection based only on TX antenna port 0 compared to cell selection based on transmit antenna port 0 and 1. TU channel.

As can be seen from the figures, in case RSRP is only measured on transmit antenna 0 the best serving cell is selected in 65% of the cases. However, still in 35% of the cases when a stationary user is placed at the cell border the selected serving cell has lower geometry that the currently best serving cell at the certain position. For instance, in a one tap channel cases 20% / 10% of the stationary users at the cell border have selected a cell with a geometry 1.5/3.2 dB lower than the best serving cell. For TU channels the 20% / 10% values are 1.0 / 1.8 dB.
3. Conclusions
This contribution has shown that stationary users on cell borders risk connecting to a cell that is more than 3 dB lower than the best cell if it only uses antenna port 0 when the cell is actually equipped with both antenna port 0 and 1. Increased throughput for cell edge users has been expressed as having high priority by operators in the work on LTE and the scenario with stationary users e.g. in office buildings is not expected to be uncommon. Based on this it is proposed that this scenario is given extra attention in the testing of the RSRP measurements so the described situation is avoided as far as possible. In order to do it is suggested that RAN1 requests RAN4 to work on a measurement testing the relevant scenario with sufficient accuracy. 
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