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1 Introduction
In this contribution, we discuss SRS power control in Rel-10, and propose a clarification for Rel-10.
2 Discussion
As it is described in [1], for a TDD special subframe configuration with two SC-FDMA symbols in UpPTS, both SC-FDMA symbols can be configured for a UE to transmit SRS. In case both trigger type 0 and trigger type 1 SRS would occur in the same subframe on the same serving cell, the UE shall only transmit the trigger type 1 SRS. That is, SRS transmission in the UpPTS on the same serving cell shall contain only one type of SRS. Both SRS transmissions in the two SC-FDMA symbols of the UpPTS have the same transmission bandwidth, but may occupy different frequency resources due to SRS hopping between the two SRS transmission instances.
For a CA UE in Rel-10, simultaneous transmission of multiple SRSs on different serving cells is supported. Taking a UE with carrier aggregation of two uplink serving cells as an example, when at least one aggregated serving cell is configured with a UpPTS containing two SC-FDMA symbols, there are four cases for the simultaneous transmission of multiple SRSs on different serving cells and different SC-FDMA symbols in the UpPTS, as shown in Figure 1. 

[image: image1.emf]SRS3

SRS1

GP GP

GP

GP

CC1

CC2

……

……

1 SC-FDMA

SRS2

UpPTS

UpPTS

GP

 
[image: image2.emf]SRS3

SRS1

GP GP

GP

GP

CC1

CC2

……

……

1 SC-FDMA

UpPTS

UpPTS

GP


(a) Case A                                                                     (b) Case B
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(c) Case C                                                                     (d) Case D

Figure 1: SRS transmission in UpPTS
The power scaling method for simultaneous transmission of multiple SRSs is defined as follows in the current specification for Rel-10:
· If the total transmit power of the UE for the Sounding Reference Symbol would exceed 
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 in subframe i such that the condition
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is satisfied. 
The description may be interpreted in two possible ways for SRS transmissions in UpPTS of two SC-FDMA symbols:

· Interpretation 1: The transmit power of both SRS transmissions in UpPTS shall be scaled when the total transmit power of the UE for SRS in one of the SC-FDMA symbols of the UpPTS exceeds Pcmax
· Interpretation 2: Only the SRS transmit power in the SC-FDMA symbol in which the total SRS transmit power of the UE exceeds Pcmax shall be scaled.
Interpretation 1 arises from the aspect that the notation of SRS transmission power in subframe i and serving cell c is denoted as 
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. Hence it is possible to interpret that 
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 may apply to SRS transmissions in both SC-FDMA symbols in the UpPTS, since 
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 does not include the parameter of SC-FDMA symbol index. 

Interpretation 2 arises from the aspect that the SRS transmit power is defined for each Sounding Reference Symbol, as stated at the beginning of section 5.1.3.1 in TS36.213, i.e. 
· The setting of the UE Transmit power 
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 is defined by
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As shown in Figure 1 case A, when the total transmit power of SRS2 and SRS3 in the second SC-FDMA symbol of the UpPTS exceeds Pcmax, Interpretation 1 means that the UE shall scale the transmit power of all SRS transmissions in the current subframe including SRS1, SRS2 and SRS3; while Interpretation 2 means that the UE shall only scale the transmit power of SRS2 and SRS3, assuming the transmit power of SRS1 does not exceed Pcmax. From performance perspective, Interpretation 2 is better since unnecessary SRS power scaling is not introduced. Therefore, we propose to have the following clarification:
Proposal: It shall be clarified that SRS power scaling in a subframe shall be applied only to the SRS transmissions in the SC-FDMA symbol in which the total SRS transmit power of the UE exceeds Pcmax.
3 Conclusions
In this contribution, we discuss the power control for SRS transmission in Rel-10, with the following proposal:
Proposal: It shall be clarified that SRS power scaling in a subframe shall be applied only to the SRS transmissions in the SC-FDMA symbol in which the total SRS transmit power of the UE exceeds Pcmax.
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