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1. Introduction
For SRS related parallel transmission in multiple TA, in RAN1#68 meeting, the following has been made
Conclusion for behaviour when power-limited
· Partial overlap between:

· SRS+PUCCH/PUSCH/PRACH

· drop SRS

· Full overlap between:

· PRACH on SCell and SRS 

· drop SRS

And in RAN1#70 meeting, it has concluded such a working assumption as following,

· If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in different TAGs 

· Transmit SRS when not power-limited  

But for the simultaneous SRS transmission in multiple TA, it did not make any agreement. In this contribution we provide our view on the parallel transmission of SRSs in multiple TA.
2. Discussion
In Rel-10, parallel SRS transmission on different CCs has been permitted with equal power scaling and it could be a natural extension to allow simultaneous SRS transmission with Rel-10 rule in multiple TA. But in case of multiple TA, parallel SRS transmission on different TAGs should also be considered with overlapping between SRS and PUSCH/PUCCH/PRACH. Figure 1 shows SRS on one CC partially overlapped with PUSCH on different CC in multiple TA.
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   Figure1. Parallel SRS transmission in multiple TA
From the agreement in RAN1#68 meeting, if SRS overlaps with PUSCH/PUCCH, the UE should drop SRS and guarantee PUSCH/PUCCH transmission in power limited case. Therefore the discussion of simultaneous SRS transmission in multiple TA should be based on this agreement, and there could be three options as follows
· Option1: Firstly apply equal power scaling between SRSs to avoid exceeding Pcmax and then determine SRS transmission according to whether the total power of scaled SRS and other channel(s) exceed Pcmax.
· Option2: Firstly determine SRS transmission when SRS overlaps with PUSCH/PUCCH. If it is allowed for parallel SRS transmission, SRS power could be equally scaled down on each CC to avoid exceeding Pcmax.
· Option3: Specification does not describe this case and leaves it to UE implementation.

For option 1, it could provide more chances to transmit SRS in power limited case. For example, if the total transmission power for SRS and PUSCH/PUCCH would exceed Pcmax, UE should drop SRS. However option 1 conducts equal power scaling between SRSs firstly, it could reduce the probability that total power of SRS and other channel(s) exceed Pcmax by applying scaled SRS power. On the contrary, even though SRS power is scaled down, if the total transmission power of scaled SRS and PUSCH would exceed Pcmax, SRS should be dropped. In this case, the SRS power of the other CC should be scaled in spite of capacity of full power transmission.
For option 2, since it firstly determines SRS transmission in case SRS overlaps with PUSCH/PUCCH, it will not cause power wasting like as option 1. However if Pcmax is located between SRS(scaled down)+PUSCH/PUCCH and SRS(full)+PUSCH/PUCCH, this would limit the SRS transmission opportunity in comparison with option 1.
For option 3, UE could select option 1 or option 2 by implementation. And also there is no description for power control to permit simultaneous SRS transmission, it could provide flexible SRS power scaling according to transmission situation.
As described above, firstly Option 3 can produce flexibility of SRS transmission power but also it can cause the uncertainty of SRS power because there is no description on SRS power in power limited case. As a common understanding the purpose of SRS transmission is to get the channel information, so if the SRS power is not enough to acquire reliable channel information, it could be better not to transmit SRS. By this reason, if SRS overlap with PUSCH/PUCCH in power limited case, SRS should be dropped. And in case of Rel-10 parallel SRS transmission, it should apply equal power scaling down to avoid exceeding Pcmax. Thus it could be better to provide a UE with guidance for parallel SRS transmission and/or SRS transmission power to guarantee the performance of channel measurement from SRS. Secondly, option 1 offers more chances of SRS transmission by power scaling between SRSs but it can cause SRS power wasting as well. And it seems not a reasonable approach to allow this kind of power wasting in specification. Additionally in option2, the definition of SRS power is not clear, it could be either full SRS transmission power or scaled SRS transmission power according to the condition of SRS transmission and UE power-limitation. Finally, option 3 could limit the SRS transmission opportunity in some specific case but it makes simple for parallel SRS transmission in multiple TA, which based on the previous SRS related agreement.
Proposal: 

Firstly determine SRS transmission when SRS overlaps with PUSCH/PUCCH. If it is allowed for parallel SRS transmission, SRS power could be equally scaled down on each CC to avoid exceeding Pcmax 

3. Conclusions
In this contribution, we provide one proposal for the case of simultaneous SRS transmission in multiple TA as following
Proposal: 

Firstly determine SRS transmission when SRS overlaps with PUSCH/PUCCH. If it is allowed for parallel SRS transmission, SRS power could be equally scaled down on each CC to avoid exceeding Pcmax 
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