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1 Introduction
In the previous RAN1#57 meeting, the following sentence for Sounding RS transmission on UL MIMO in LTE-Advanced was agreed and was captured in [1].
“The baseline for sounding reference signal in LTE-Advanced operation is non-precoded and antenna-specific. For multiplexing of the sounding reference signals, Rel-8 principles are reused.” 

In this contribution, potential issues (such as smaller SRS coverage or power control on SRS transmission of LTE-A UEs) with uplink sounding RS are introduced, which would emerge depending on the design of power amplifier and uplink codebook. 
2 Consideration on UL Sounding RS for LTE-A UEs

In the following, SRS coverage shortage due to LTE-A power amplifier configuration and power control alignment due to newly designed uplink codebook will be discussed and possible approaches are introduced.
2.1  Coverage of Sounding RS transmission on LTE-A
For LTE-A UEs with multiple transmission antennas, the physical power amplifiers can be a troublesome design point. When at least one of the power amplifiers can cover up to UE full transmission power requirement, then LTE-A UE would not have any degradation compared to the legacy UEs in terms of UE-signal power density in various uplink transmission channel. In the following, consideration points without full-range power amplifier are described in perspective of sounding reference symbol. Note that using non-full-range power amplifier enables low-cost UE devices while supporting uplink MIMO operation.
Assuming that there are “N” transmission antennas and each power amplifier is scaled down by factor N, the obvious power spectral density achievable will be reduced by factor N also. With this configuration, the only option for LTE-A UE to be attached to legacy LTE cell is to fully utilize all the power amplifiers so that the same required power spectral density can be achieved. Since legacy LTE network does not support multiple SRS transmissions per UE, it is natural approach to adopt a pre-coded or Tx-beamformed transmission at UE-side. The estimation of transmission beam-forming parameters can be a crucial performance factor for LTE-A UE capability when it is connected to legacy network. 
On the other hand, when LTE-A UE is connected to LTE-A network, there can be several options to solve the coverage difference among different UEs. In LTE-A network, the sounding coverage can be extended without relying on beam-forming, which causes additional network efforts. One of the straight-forward approaches would be to allow different SRS multiplexing for LTE-A UEs with multiple antennas if the same SRS is to be used even for LTE-A UEs. Considering that the coverage shortage is due to the lower power amplifier capability, we can boost up the power spectral density by reducing the number of used subcarriers per sounding sub-band in viewpoint of total transmission power. Note that the power shortage can be also compensated by simply accumulating multiple sounding symbols.
2.2 Power Control for Sounding RS
Uplink multiple transmission antennas provide additional transmission mode so that higher spectral efficiency can be achieved by utilizing wireless channel characteristics. Considering the uplink transmission antennas can be up to four and the current assumption on the number of transmission code-words is two, the linkage between the legacy sounding power control and PUSCH power control shall be revisited. The possible mismatch with the legacy power control is that the number of transmission antennas is not equal to the number of transmission ranks. Therefore, the current simple PUSCH linkage with sounding should be modified. In addition, there can be troublesome situation of not having the same power transition and power control through UE-configured multiple antennas. For example, if a specific antenna signal path is considered during the PUSCH and SRS transition, the different signal path can have different power transition in case of a pre-coding matrix or antenna selection mode which does not make same power transition.

3 Conclusion
In this contribution, we discussed considerations on UL SRS transmission for LTE-A UEs in viewpoint of SRS coverage or power control and possible approaches was investigated. Therefore, these issues need to be considered as further study in RAN1
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