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1. Introduction

In RAN1#63, 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.
· 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
· Alt-1: Simultaneous PUSCH and SRS is allowed for non power limitation case
· Alt-2: No simultaneous PUSCH and SRS is allowed
· Alt-2 is supported for all Rel-10 UE
· Alt-1 is supported for Rel-10 if time permits
In this document, we share our views on the SRS transmission with PUSCH/PUCCH/SRS in Rel-10. 
2. SRS transmission with PUCCH
It has been agreed that simultaneous SRS transmission with PUCCH in same symbol is not supported when SRS and PUCCH are on the same UL CC. Thus, 

· Rel-8/9 design can be reused, e.g. 

· For PUCCH format 1/1a/1b/3, shortened PUCCH format shall be used in cell-specific SRS subframes of the UL PCC, and SRS can be transmitted on the last SC-FDMA symbol

· For PUCCH format 2/2a/2b, SRS is dropped

When SRS and PUCCH are on different UL CCs,

· In case simultaneous PUCCH and PUSCH transmission is not supported, if SRS is treated as a PUSCH transmission, simultaneous SRS transmission with PUCCH in same symbol shall be not supported, following the agreement on simultaneous PUCCH and PUSCH transmission.
· For PUCCH format 1/1a/1b/3,
· Option1: shortened PUCCH formats shall be used in cell-specific SRS subframes of the UL PCC, and drop SRS on any SCells if it collides with PUCCH on UL PCell in the last SC-FDMA symbol from the same UE
· Option2: shortened PUCCH formats in any cell-specific SRS subframes of any configured or activated CCs, and SRS is transmitted on the last SC-FDMA symbol
· For PUCCH format 2/2a/2b, SRS is dropped
· In case simultaneous PUCCH and PUSCH transmission is supported, if SRS is treated as a PUSCH transmission, then:
· Method 1: simultaneous SRS transmission with PUCCH in same symbol is supported
· SRS is transmitted on the last SC-FDMA symbol
· Method 2: simultaneous SRS transmission with PUCCH in same symbol is not supported
· For PUCCH format 1/1a/1b/3,

· Option1: shortened PUCCH formats shall be used in cell-specific SRS subframes of the UL PCC, and drop SRS on any SCells it collides with PUCCH on UL PCell in the last SC-FDMA symbol from the same UE
· Option2: shortened PUCCH formats in any cell-specific SRS subframes of any configured or activated CCs, and SRS is transmitted on the last SC-FDMA symbol
· For PUCCH format 2/2a/2b, SRS is dropped
Option 2 may introduce ambiguity of PUCCH format between UE and eNB during CC activation/deactivation, which may degrade the performance of PUCCH. Considering that if the same set of cell-specific SRS subframes is configured for all CCs, SRS dropping caused by option 1 can be avoided. Hence, option 1 is preferred. 
3. SRS transmission with PUSCH

It has been agreed that simultaneous SRS transmission with PUSCH in the same symbol is not supported when SRS and PUSCH are on the same or different UL CC(s). For SRS and PUSCH transmission on different UL CCs, there are two alternatives as follows:

· Alt-1-a: Rate match any PUSCH transmitted in cell-specific SRS subframes configured on the same CC, and drop SRS if PUSCH is transmitted in the same symbol on any CC from the same UE.
· Alt-1-b: Rate match any PUSCH transmitted in any subframes corresponding to a cell specific SRS subframe configured on any of the configured or activated UL CCs.
Considering that Alt-1-b may introduce ambiguity of PUSCH rate matching between UE and eNB during CC activation/deactivation, it is not preferred. SRS dropping caused by option1 can be avoided by configuring the same set of cell-specific SRS subframes for multiple UL CCs. Hence, our current preference is Alt-1-a.
4. Multiple SRS transmission
In case multiple SRS transmissions occur in a subframe, SRS can be treated as PUSCH. Thus, it shall be supported to transmit multiple SRSs in one SC-FDMA symbol, irrespective the multiple SRSs are on the same or different UL CC(s). For multiple SRS transmissions, in case of power limitation, the same power scaling method as PUSCH can be used. In case aperiodic SRS is triggered in a subframe, aperiodic SRS may have higher priority than periodic SRS on other UL CC(s). The power scaling method for aperiodic SRS can be the same as PUSCH with UCI.
5. Conclusions

In this contribution, we discuss the concurrent transmission of SRS and PUCCH/PUSCH/SRS in Rel-10. We have following proposals:
· For concurrent SRS and PUCCH transmission on different UL CCs
· Shortened PUCCH formats shall be used in cell-specific SRS subframes of the UL PCC, and drop SRS on any SCells if it collides with PUCCH on PCell in the last SC-FDMA symbol from the same UE
· For concurrent SRS and PUSCH transmission on different UL CCs

· Rate match any PUSCH transmitted in cell-specific SRS subframes configured on the same CC, and drop SRS if PUSCH is transmitted in the same symbol on any CC from the same UE.
· For multiple SRS transmission on the same or different UL CCs

· It is supported to transmit multiple SRSs on the same or different UL 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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