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1. Introduction

In RAN1 #63 [1] and RAN1 #63bis [2], the following conclusions have been made for SRS transmission with PUSCH/PUCCH:
· Simultaneous SRS transmission with PUCCH in same symbol
· on same CC, not supported - i.e. same behaviour as Rel-8/9
· Possibility of shortened format for CSI on PUCCH can be FFS if time permits.
· on different CC, not supported
· If PUCCH is shortened on PCell, UE transmits SRS on SCell
· If PUCCH is not shortened on PCell, drop SRS
· Simultaneous SRS transmission with PUSCH in same symbol
· on same CC, no simultaneous PUSCH and SRS in the same symbol from the same UE
· When aperiodic SRS is configured
· Always rate match PUSCH in cell specific SRS subframe
· Reconsider Rel-8/9 behaviour if ambiguity is solved in the SRS session
· Otherwise,
· Same behaviour as Rel-8/9
· on different CC, no simultaneous PUSCH and SRS is allowed
· Alt-1-a is agreed in principle
· Rate match any PUSCH transmitted in any cell specific SRS subframe configured on the same CC
· Drop SRS if PUSCH is transmitted in the same symbol on a different CC from the same UE
In RAN1 #63bis [2], the following conclusions have been made for multiple SRS simultaneous transmission on the same CC:

· Only one SRS transmission by a UE on the same CC in the same SC-FDMA symbol in the same subframe

· Aperiodic SRS is prioritized over periodic SRS

· UE behavior in case of multiple triggers for aperiodic SRS for the same SC-FDMA symbol in the same subframe is not supported
However, there is no conclusion for simultaneous SRS transmission on multiple CCs. In this document, we share our views on the multiple SRS transmissions on different CCs in Rel-10. 
2. SRS + SRS on different CCs
Generally, there are two alternatives for simultaneous SRS transmission on multiple CCs in an SC-FDMA symbol, as follows:

· Alternative 1: Simultaneous SRS + SRS on different CCs is supported
· Alternative 2: Simultaneous SRS + SRS on different CCs is not supported
In RAN1 #63bis, around half of the companies expressing a view indicated support of Alternative 1, and the majority of the other half are fine supporting it if RAN4 work can be completed in Rel-10. An LS is sent to RAN4 on this topic [2]. 
SRS transmission is useful for both PUSCH and PDSCH scheduling, considering channel reciprocity. Hence, SRS dropping shall be avoided as much as possible to ensure the gain of UL/DL frequency selective scheduling. Given the agreements that SRS on one cell colliding with PUSCH on another cell in the same SC-FDMA symbol shall be dropped, Alternative 2 may lead to less SRS transmission opportunities. In order to avoid SRS dropping, the same set of cell specific SRS subframes can be configured for all CCs, which may lead to unnecessarily more SRS overhead from the system perspective. Thus, our preference is Alternative 1, i.e. simultaneous SRS transmission on different CCs in an SC-FDMA symbol shall be supported in Rel-10. 
3. 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 used 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 the UE would exceed 
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 is the linear value of SRS transmit power for the cell(s) with periodic SRS transmission
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· In case there is aperiodic SRS in an SC-FDMA symbol for SRS transmission, if the total transmit power of the UE would exceed 
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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 j with aperiodic SRS transmission
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· No power scaling is applied to 
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 and the total transmit power of the UE still would exceed
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, similar power scaling method as periodic SRS can be used, i.e. the UE scales 
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4. Conclusions

In this contribution, we discuss simultaneous SRS transmission on different CCs in Rel-10. We have following proposals:
· It is supported to transmit multiple SRSs on different CCs in the same SC-FDMA symbol

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