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1 Introduction
In LTE-Advanced, uplink MIMO is one of key technologies, where eNB needs to obtain MIMO channel state information via SRS transmission for closed loop precoding [1]-[8]. Due to limited capacity of multiplexing SRS, efficient SRS transmission is required for UL MIMO. Furthermore, it is important to minimize downlink signaling overhead to configure SRS. This contribution considers aspects of antenna-specific SRS transmission for multi-antenna UE.
2 SRS Transmission from Multi-antenna UE
2.1 SRS Transmit Power
In LTE-Advanced, a few sets of UE Tx PA configurations are considered [9], i.e., for the case of 4 Tx antennas, 
1. 17dBm + 17dBm + 17dBm + 17dBm

2. 23dBm + 23dBm + 23dBm + 23dBm and

3. 23dBm + x + x  + x  where x ≤ 23dB
The first Tx antenna is allowed to have different PA class from the other Tx antennas. In our understanding, this high PA will be mainly used for the single antenna mode. Considering that UL precoding matrix [10] assumes constant or zero Tx transmit power for each Tx antenna, it would be reasonable to use equal SRS Tx power from each Tx antenna.

2.2 Periodicity and Bandwidth for SRS Transmission
Assuming equal SRS Tx power, channel estimation accuracy per SRS is the same for all Tx antennas. Since equal channel estimation accuracy for all Tx antennas is preferable for closed-loop precoding, it is reasonable to assume the same periodicity, the same bandwidth, the same PRBs for SRS transmission from all Tx antennas. Then, additional signaling is not needed for SRS transmission periodicity and bandwidth compared to Rel. 8.
2.3 SRS Assignment
  In SRS assignment, implicit assignment relative to adjacent antenna or SRS is expected to reduce the downlink signaling overhead [1][2]. For n Tx UE antennas, FDM or CDM requires n SRSs in a subframe while TDM requires less than n SRSs in a subframe. FDM/CDM is better from the latency point-of-view [3]. Meanwhile, TDM is better for a power-limited UE since the UE can concentrate the whole power on one antenna increasing the channel estimation accuracy. Furthermore, adaptive selection of FDM/CDM or TDM depending on situations will make SRS assignments flexible.
In order to identify CDM/FDM or TDM-based assignment at UE, it would be effective to signal the number of SRSs assigned to the UE in a subframe. If the number of SRSs is equal to n, the UE follows FDM or CDM-based SRS assignment rule. Meanwhile, if the number of SRSs is less than n, the UE follows TDM-based SRS assignment rule.
Figure 1 and 2 shows some examples of TDM-based SRS assignments for 4Tx UE when the assigned number of SRSs in a suframe is 1 and 2, respectively. In these figures, Tx antenna #1 has higher fading correlation to Tx antenna #2 than to Tx antennas #3 and #4 as in [11] and SRS1 is orthogonal to SRS2 based on CDM or FDM. It seems that SRS assignment in Fig. 1 (b) is better than that in Fig. 1 (a) since Tx antennas with lower fading correlation have shorter channel measurement duration. Similarly, SRS assignment in Fig. 2(b) would be better than that in Fig. 2 (a).
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(a)                                                                                                    (b)

Figure 1: Examples of TDM-based SRS assignments for 4Tx UE when the number of assigned SRSs in a suframe=1.
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Figure 2: Examples of TDM+CDM/FDM-based SRS assignments for 4Tx UE when the number of assigned SRSs in a suframe=2.

3 Conclusion
In this contribution, we considered some aspects of antenna-specific SRS transmission for multi-antenna UE. Our current view is that
· Signalling the number of SRSs assigned to a UE in a subframe will let the UE to identify FDM/CDM or TDM assignment.

· SRS assignment pattern for TDM needs further study considering fading correlation between Tx antennas.
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