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1. Introduction

Based on the Reply LS [1] from RAN4 #58, for a Rel-10 UE, it is agreed that SRS can be transmitted on multiple CCs in the same SC-FDMA symbol in a subframe. In case of power limitation, transmit power of SRS shall be scaled to make sure total transmit power of multi-SRS will not exceed the UE max transmit power. In this document, we share our views on the corresponding SRS power scaling method in case of power limitation. In addition, it is noted that RAN4 recommended to use 
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2. Power scaling for SRS + SRS on different CCs

For simultaneous SRS transmission on multiple CCs, in case of power limitation, power scaling shall be applied to SRS. In principle, SRS can be treated as PUSCH. Hence, the PUSCH power scaling method can be reused for SRS. In case aperiodic SRS is triggered in a subframe, considering that aperiodic SRS may have higher priority than periodic SRS on other UL CC(s), aperiodic SRS can be treated as PUSCH with UCI. The power scaling method for multiple SRS transmissions on different CCs can be described as follows:

· In case there is no aperiodic SRS in an SC-FDMA symbol for SRS transmission, if the total transmit power of multiple SRS transmissions would exceed the max transmit power of UE, the UE scales the transmit power of an SRS for the serving cell 
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 in subframe i to satisfy the following condition:
· 
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 is the linear value of SRS transmit power for the cell(s) with periodic SRS transmission
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 is the linear value of UE max transmit power
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· In case there is at least an aperiodic SRS in an SC-FDMA symbol for SRS transmission, if the total transmit power of multiple SRS transmissions would exceed the max transmit power of UE, the UE scales the transmit power of the SRS for the serving cell 
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 with periodic SRS in subframe i to satisfy the following condition:
· 
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 is the linear value of SRS transmit power for the serving cell(s) with aperiodic SRS transmission
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· No power scaling is applied to 
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 and the total transmit power of multiple SRS transmissions would still exceed the max transmit power of UE. In case of power limitation when 
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, similar power scaling method as periodic SRS can be used for aperiodic SRS, i.e. the UE scales the transmit power of the aperiodic SRS for the serving cell j in subframe i to satisfy the following condition: 
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3. Conclusions

In this contribution, we discuss the power scaling method for simultaneous SRS transmission on different CCs in Rel-10. We have the following proposal:

· Reuse the PUSCH power scaling method for multiple SRS transmissions in the same SC-FDMA symbol

A corresponding draft CR is provided in the Appendix.
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5.1.3.1
UE behaviour
The setting of the UE Transmit power 
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 is the configured UE transmit power defined in [6] in subframe i for serving cell 
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. For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1.  For
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 is the bandwidth of the SRS transmission in subframe i for serving cell 
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 is the current PUSCH power control adjustment state for serving cell 
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, see Section 5.1.1.1.
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If the UE has type 0 or type 1 triggered SRS transmission on more than one serving cell in the same SC-FDMA symbol, and the total transmit power of the UE would exceed 
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 defined in section 5.1.1.1, the UE scales 
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 in subframe i such that the condition 
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is satisfied.

If the UE has type 0 triggered SRS transmission on serving cell(s) 
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and type 1 triggered SRS transmission on any other serving cell(s) j in the same SC-FDMA symbol, and the total transmit power of the UE would exceed 
[image: image46.wmf])

(

ˆ

CMAX

i

P

, the UE scales 
[image: image47.wmf])

(

ˆ

,

SRS

i

P

c

 for the serving cell 
[image: image48.wmf]c

 in subframe i such that the condition 
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is satisfied. In this case, no power scaling is applied to type 1 triggered SRS transmission, unless 
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 and the total transmit power of the UE still would exceed 
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 for type 1 triggered SRS transmission on serving cell(s) j in subframe i such that the condition 
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For the above cases, the values of
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