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1 Introduction
It was agreed in RAN1#68 [1] that SRS is dropped when SRS in one TAG partially overlaps with PUCCH/PUSCH in other TAG(s) in different subframes or when SRS overlaps with PRACH in the same subframe in case of power limitation. 
In RAN1 #70 [2], a working assumption was made on supporting simultaneous transmission of SRS and PUCCH/PUSCH in different TAGs in the non-power limited case, which is applied to both the partial and full overlapping between SRS and PUSCH/PUCCH. In addition, an LS [3] is sent to RAN4 to indicate the above working assumption and ask for their advice for the simultaneous transmission of SRS and PUCCH/PUSCH in the same TAG. 
In this contribution, we discuss the remaining issues for the SRS transmission with multi-TA in Rel-11.
2 Simultaneous transmission of SRS+PUCCH/PUSCH

As it is indicated in the reply LS from RAN4 [4], there are no concerns from RAN4 perspective to support simultaneous transmission of SRS and PUCCH/PUSCH both in the same TAG and in different TAGs. Hence, to avoid unnecessarily SRS dropping, and to increase the utilization of UL resource without shortened PUCCH and rate-matched PUSCH based on reserving the last SC-FDMA symbol for SRS transmission, simultaneous transmission of SRS and PUCCH/PUSCH both in the same TAG and in different TAGs shall be supported in case of non-power limitation. Therefore, we have the following proposals:
Proposal 1: Working assumption on supporting simultaneous transmission of SRS in one TAG and PUCCH/PUSCH in other TAG(s) in the non-power limited case shall be confirmed.
Proposal 2: Simultaneous transmission of SRS on one serving cell and PUCCH/PUSCH on other serving cell(s) in the same TAG in the non-power limited case shall be supported in Rel-11.
3 Simultaneous transmission of SRS + SRS
In multi-TA scenario, multiple SRSs in different TAGs may be configured to transmit in one subframe. Generally there are two cases as shown in Figure 1 and Figure 2. For case 1, shortened PUCCH format and rate-matched PUSCH with the last SC-FDMA symbol reserved are transmitted in the subframe with multiple SRS transmissions in different TAGs. Hence, there is no PUCCH/PUSCH transmission on the last SC-FDMA symbol when multiple SRSs in different TAGs shall be transmitted in current subframe in case 1. For case 2, there is at least one PUCCH/PUSCH transmitted on all SC-FDMA symbols in current subframe when multiple SRSs in different TAGs shall be transmitted in the same subframe. 
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Figure 1: Case 1 with multiple SRS simultaneous transmission in different TAGs
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Figure 2: Case 2 with multiple SRS simultaneous transmission in different TAGs
As it was discussed in RAN1#70 [2], the following alternatives were proposed to ensure UE transmit power may not exceed the maximum transmit power in any period in case of multiple SRSs in different TAGs and power limitation:
· Alt 1: Reuse Rel-10 power scaling mechanism for multiple SRSs in case the total transmit power of multiple SRSs would exceed the maximum transmit power before performing the operation according to the simultaneous transmission rules of SRS and PUCCH/PUSCH/PRACH in different TAGs [5].
· Alt 2: SRS is dropped
· Alt 3: Up to UE implementation without specifications
For Alt 1, by scaling the transmit power of each SRS first, SRS can be transmitted with a larger probability when overlapped with PUCCH/PUSCH/PRACH than all other alternatives. Alt 1 also provides a clearer UE implementation than Alt 3 by reusing the Rel-10 power scaling mechanism. Therefore, we have the following proposal:
Proposal 3: In case that a UE shall transmit multiple SRSs in different TAGs simultaneously in one subframe, the UE shall scale the transmit power of each SRS equally if the total transmit power of multiple SRSs would exceed the maximum transmit power, and then perform the operation according to the simultaneous transmission rules of SRS in one TAG and PUCCH/PUSCH/PRACH in other TAG(s) with full/partial overlapping.
However, for case 2, when the total transmit power of multiple SRSs would exceed the maximum transmit power, Alt 1 is equivalent to drop SRS. This is because no matter SRS power scaling is operated or not at first, the total transmit power in time period t3 always exceeds the maximum transmit power when the total transmit power of SRS would exceed the maximum transmit power. In other words, the total transmit power of multiple SRSs after scaling is nearly the same as the maximum transmit power, and the additional transmit power required for PUCCH/PUSCH on other serving cell(s) (i.e. CC3 in Figure 2 (a) and CC4 in Figure 2 (b)) would make the total transmit power in time period t3 larger than the maximum transmit power. Then applying the operation according to the simultaneous transmission rules of SRS in one TAG and PUCCH/PUSCH/PRACH in other TAG(s) with full/partial overlapping would mean that SRS is dropped. One possible optimization to handle case 2 is to perform the power scaling on multiple SRSs according to the maximum transmit power minus the transmit power of PUCCH/PUSCH/PRACH in the overlapped portion, which however introduces additional specification impact by defining such a power scaling method for SRS.
4 Conclusions
In this contribution, we discuss the SRS transmission due to multi-TA in Rel-11, with the following proposals:
Proposal 1: Working assumption on supporting simultaneous transmission of SRS in one TAG and PUCCH/PUSCH in other TAG(s) in the non-power limited case shall be confirmed.
Proposal 2: Simultaneous transmission of SRS on one serving cell and PUCCH/PUSCH on other serving cell(s) in the same TAG in the non-power limited case shall be supported in Rel-11.
Proposal 3: In case that a UE shall transmit multiple SRSs in different TAGs simultaneously in one subframe, the UE shall scale the transmit power of each SRS equally if the total transmit power of multiple SRSs would exceed the maximum transmit power, and then perform the operation according to the simultaneous transmission rules of SRS in one TAG and PUCCH/PUSCH/PRACH in other TAG(s) with full/partial overlapping.
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