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1 Introduction
RAN1 had sent LS to RAN4 to check the feasibility of the simultaneous SRS transmission on more than one carrier in RAN1#63 meeting in Dublin [1]. As shown in RAN4 reply [2], it would be possible and additional standardization work is necessary to finalize RAN1 specification for this new feature. In this document, we discuss the remaining issues on the simultaneous SRS transmission on multiple carriers. 
2 Discussion
In section 2.1 we discuss and propose new power control formulas to update this multiple SRS transmission in the same subframe. In section 2.2, we discuss another issue about aperiodic SRS triggering on multi-carriers.
2.1
Power control

Since the simultaneous transmission of multiple SRSs on different carriers is allowed in Rel-10, it should be specified how to distribute the transmission power to multiple SRSs on different carriers when total transmit power of the UE would exceed 
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. Regarding this issue, we suggest the following two alternatives.

Alternative 1: Equal power reduction 

To simplify power control of RAN1 specification, we could think of equal power reduction rule in case of UL power limitation. That is, there is no prioritization among SRSs, thus all SRSs are scaled equally in case of power limitation. The detailed formulas of this alternative are shown as the below.
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 in subframe i such that the condition
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is satisfied where 
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Alternative 2: Aperidic SRS is prioritized over periodic SRS

Since aperiodic SRS is triggered by intention of eNB, we could protect the triggered aperiodic SRS transmission by prioritizing the aperiodic SRS over periodic SRS. That is, transmit power of aperiodic SRS would not be scaled unless all periodic SRS powers are zero and UE still exceed the power limitation. The detailed formulas of this alternative are shown as the below.
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 in subframe i to satisfy the following condition
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If the total transmit power of the UE would exceed 
[image: image22.wmf]PowerClass

ˆ

P

 the total transmit power of aperiodic SRSs 
[image: image23.wmf]å

j

j

RS

i

P

)

(

ˆ

,

S

-

A

 would not exceed
[image: image24.wmf]PowerClass

ˆ

P

, the UE scales 
[image: image25.wmf])

(

ˆ

,

S

-

P

i

P

c

RS

for the serving cell 
[image: image26.wmf]c

 in subframe i to satisfy the following condition

[image: image27.wmf]å

å

-

£

×

¹

j

j

RS

j

c

c

RS

i

P

P

i

P

i

w

)

(

ˆ

ˆ

)

(

ˆ

)

(

,

S

-

A

PowerClass

,

S

-

P


where 
[image: image28.wmf])

(

ˆ

,

-S

P

i

P

c

RS

is the linear value of 
[image: image29.wmf](

)

i

P

c

SRS,

for the serving cell 
[image: image30.wmf]c

where periodic SRS is transmitted and 
[image: image31.wmf])

(

ˆ

,

-S

A

i

P

j

RS

is the linear value of 
[image: image32.wmf])

(

,

S

i

P

j

RS

for the serving cell 
[image: image33.wmf]j

where aperiodic SRS is transmitted, 
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2.1
Multi-carrier aperiodic SRS triggering
Since simultaneous SRS transmission on multiple carriers is allowed, it might be possible to transmit aperiodic SRSs on multiple carriers by indicating a set of multiple carriers at once for aperiodic SRS transmissions. However, the current specification already has enough flexibility for aperiodic SRS transmission and CC-indication via aperiodic SRS triggering by both UL grant and DL assignment. Moreover, it would be required to introduce a new additional signalling and mechanism such as bit configuration on DCI formats, aperiodic SRS parameter configuration and handling on multiple A-SRS triggering. Hence, as considering there remains only one meeting to discuss the new mechanism in Rel-10 timeframe, we propose to discuss this issue indicating a set of carriers at once for aperiodic SRS transmission in Rel-11.
3 
Summary
In this contribution we discuss remaining issues on the simultaneous SRS transmission on multiple carriers. The followings are summarized proposals in this contribution
Proposal: In case that total transmit power of the UE would exceed 
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, the equal power scaling rule (alternative 1) or power scaling rule with prioritized aperiodic SRSs (alternative 2) is adopted.
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