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1 Introduction
This document will discuss the issue of simultaneous SRS transmission on more than one carrier in relation to an incoming LS from RAN1 [1].
2 Background and discussion
2.1 Background

During RAN1#63bis, RAN1 discussed the possible combinations of uplink channels and signals which could be transmitted on different component carriers (CCs) by a UE configured to transmit SRS in carrier aggregation. RAN1 agreed that the following would not be supported by Release 10 UEs,
· Simultaneous transmission by a UE of PUSCH and SRS in the same SC-FDMA symbol on the same or different CCs 

· Simultaneous transmission by a UE of PUCCH and SRS in the same SC-FDMA symbol on the same or different CCs

· Simultaneous transmission by a UE of more than one SRS in the same SC-FDMA symbol on the same CC

Note that SRS configured on multiple antenna ports is considered here as a single SRS transmission.

However, RAN1 has not been able to reach consensus on whether simultaneous transmission by a UE of more than one SRS on different CCs should be supported. Around half of the companies expressing interest indicated support of simultaneous transmission by a UE of more than one SRS on different CCs, while the majority of the other half expressed support if the corresponding RAN4 work can be completed in Rel-10.
RAN4 is requested to consider whether support of simultaneous transmission by a UE of more than one SRS on different CCs (with SRS configured on multiple antenna ports considered as a single SRS transmission) would be feasible in Release 10 from a RAN4 perspective, and provide feedback to RAN1. 

2.2 Discussion
Seen from the RAN1 LS, two alternatives for simultaneous SRS transmission on multiple CCs in an SC-FDMA symbol exist:
· Alternative 1: Simultaneous SRS + SRS on different CCs is supported
· Alternative 2: Simultaneous SRS + SRS on different CCs is not supported
SRS transmission is essential for frequency selective PUSCH scheduling. In addition, SRS is also useful for  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 shall be dropped when colliding with PUSCH on another cell in the same SC-FDMA symbol, Alternative 2 may further lead to less SRS transmission opportunities. In order to avoid too much SRS dropping, the same set of cell specific SRS subframes can be configured for all CCs, which in turn 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.
The only concern and restriction may come from the time line for RAN4 specification. By analyzing the potential RAN4 impact due to the introduction of this feature, it is found that only a new MPR requirement for UE needs to be defined to cater for the discontinuous uplink transmission of simultaneous SRS on multi-carrier.  Document [2] and [3] already gave a tentative definition on MPR for non-contiguously allocated active resource blocks and it was clarified in Austin meeting [4] that this definition was targeted for Rel-10. Although the final definition is still pending and may have some small adjustment, it is believed that the current MPR form in table 6.2.3A-2[3] can satisfy the requirement for simultaneous SRS transmission.
In summary, supporting simultaneous SRS on more than one carrier has many advantages for CA system and we do not see any essential restrictions from RAN4 on supporting simultaneous SRS in Rel-10. 
3 Conclusion
This contribution gives our views on simultaneous SRS on more than one carrier. It is proposed to support this feature in Rel-10 and send a Reply LS to RAN1. A draft LS reply to RAN1 is also given in [5].
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