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1. Background
According to section 5.1.1 in [1] the terminal should determine Reference Signal Received Power (RSRP) measurements based on Reference Signals (RS) from TX antenna port 0 and (if more than one TX antenna) antenna port 1. The eNode B antenna configuration is not explicitly signaled to the mobile terminal and hence need to be blindly detected.  Papers presented at RAN1 #51bis indicated that it is a challenging task to estimate the number of TX antennas blindly only using RSs, see [2] and [3]. Although in was decided at the RAN1 #51bis meeting that TX antennas specific CRC masking should be added to the PBCH, see [4], the terminal does not need to read the PBCH prior to Handover. Therefore, one could not rely to that mobile terminals   detect the number of TX antennas based on PBCH decoding, and hence due to the RSRP measurement requirements blind TX antenna detection on detected neighboring cells are needed.
One way to improve the mobile terminal blind antenna configuration detection is to utilize the quite large amount of, to the UE known,  signal power included in the synchronization signal for the detected neighboring cell. However, according to the current specification, see section 6.11.1.2 in [5], the antenna port to be used for transmission of the primary and secondary synchronization signal is not specified, and hence not known to the mobile terminal. The only requirement is that the primary and secondary synchronization signal in each synchronization sub frame is transmitted from the same antenna port. Hence, as defined in the current specification, the terminal could not utilize this power for antenna configuration detection.
2. Proposal
In order for the mobile terminal to make use of the large amount of  known signal power included in the synchronization signals we propose that the antenna port used for transmitting the primary and secondary synchronization signal is specified in [5] in such a way that it can be used in the eNode B antenna configuration detection stage in the mobile terminal.

Figure 1 shows one such proposal. In case of one TX antenna, the synchronization signals obviously need to be transmitted on antenna port 0. In case of 2 TX antennas we propose that the primary and secondary synchronization signal is alternated transmitted from antenna port 0 and 1 with a duty cycle of 10 ms (i.e. 2 consecutive synchronization sub frames transmitted from the same antenna port).  Furthermore, in case of  4 TX antennas it is further proposed that the primary and secondary synchronization signal is alternated transmitted from antenna port 2 and 3, again with a duty cycle of 10 ms. By switching between the antenna ports diversity is achieved. Furthermore,  the specific hopping pattern, different for 2 TX and 4 TX antennas,  makes it possible for a terminal to utilize this information in the TX antenna detection stage.
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Figure 1: Proposal for antenna port used for transmission of primary and secondary synchronization signal. 
3. Conclusion
We propose the RAN1 to take the above mentioned issues about TX antenna detection into consideration and propose to specify the antenna ports to be used for transmitting the primary and secondary synchronization signal. By having a TX antenna specific hopping pattern for which antenna port to be used for transmission of the synchronization signals, the large amount of signal power included in the synchronization signals can be used by the mobile terminals in the detection of the eNode B antenna configuration.
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