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1. Introduction  
During RAN1#63bis, RAN1 sent an LS to RAN4 to confirm that whether simultaneous SRS transmission on more than one carrier can be supported in Rel-10[1]. In RAN4#58 meeting, RAN4 discussed the issue and replied that RAN4 can support the introduction of this feature [2].
Considering the above conclusion from RAN4 that the scenario of simultaneous transmission of SRS on different CCs has been supported, some issues, e.g. power control, need to be discussed. 
In this contribution, we will present our views on power control issue for this scenario.
2. Power scaling for SRSs on different CCs
For the case of power limitation when SRSs are transmitted on different CCs simultaneously, power scaling has to be applied. Some companies have proposed that reusing the PUSCH power scaling method for multiple SRSs transmission in the same SC-FDMA symbol would be sufficient if a UE is power limited [3]. It sounds simple and reasonable that adopting equal power scaling as PUSCH is used between multiple SRSs on different CCs. However, taking the difference between PUSCH and SRS into consideration, we note SRS is used for channel detection while PUSCH is used for data transmission. Although power scaling may affect the transmission performance of PUSCH, it can be compensated through retransmission. Once the same power scaling method is used for SRS transmission, it may lead to overall accuracy degradation for SRS-based channel estimation and affect the eNB scheduling accordingly, i.e. it is possible that no SRS can provide accurate CSI with such scaling manner. Especially when periodic SRS and aperiodic SRS are transmitted simultaneously, as aperiodic SRS is triggered on a need basis so it is expected by eNB that this aperiodic SRS can provide relative short-term CSI and would be accurate enough for scheduling. Given this, the aperiodic SRS should prioritize periodic SRS. So the same power scaling method for PUSCHs seems not suitable for simultaneous SRSs transmission and here we will propose two different power scaling options which are more reasonable and realistic to the scenario of multiple SRS transmissions on different CCs. The two methods presented below are based on the predefined priorities of SRSs on different CCs:
· Option1: In case of multiple SRSs on different CCs are transmitted simultaneously, if the UE is power limited, dropping some of SRSs with lower priority to guarantee the accuracy of remaining SRSs which are more desirable for eNB scheduling, if needed:

Rearrange all the SRSs according to the predefined priorities from high to low and transmit only m SRSs which have the highest priority among all the SRSs and the total transmission power of m SRSs can satisfy the equation below :
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is the linear value of SRS transmission power on the CC 
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is the linear value of UE max transmission power 
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is the total number of CCs which have SRS to be transmitted. Drop the other SRSs with lower priority among all the SRSs. No power scaling applied on the transmitted SRSs.
· Option2: In case of multiple SRSs on different CCs are transmitted simultaneously, if the UE is power limited, only the SRS with the highest priority is transmitted:

Rearrange all the SRSs according to the predefined priorities from high to low and transmit only one SRS which has the highest priority. Drop all the other SRSs.
Considering the fact that the possibility of collision of multiple SRSs on different CCs is low, and also the implementation complexity, although option 2 is workable, but from the effectiveness of multiple SRS transmissions point of view, option 1 is preferred.
Proposal：When multiple SRSs on different CCs are transmitted simultaneously and the UE is power limited:
· The power scaling is done based on predefined priority.

· Transmit some part of SRSs with predefined highest priority without power scaling.

· Drop the other SRSs with lower priority.

3. Priority definition of SRSs on different CCs 
When performing the power scaling on multiple SRSs according to above options, first we need to define the priority of SRSs on different CCs. So in this part we will present some rules regarding the definition of priority.

· Aperiodic SRS is prioritized over periodic SRS.
· In case that SRSs on different CCs have the same type, SRS on Pcell is prioritized over SRS on Scell.
· In case SRSs on different Scells have the same type, SRS on the CC with lower CC index prioritized over that one with higher CC index.

The above definition can be described as: A-SRS>P-SRS on Pcell>P-SRS on Scell, the priority among P-SRS on Scell should be based on CC index. Alternatively, we also can take into account of UE specific SRS periodicity and SRS transmission bandwidth to prioritize the SRSs transmitted simultaneously for power scaling considering wider band SRS and short-term CSI estimation are more useful for scheduling.
4. Conclusions 

In this document，we present a method of power scaling for the case of multiple SRSs are transmitted simultaneously on different CCs based on the predefined priority of SRSs and propose that:
When multiple SRSs on different CCs are transmitted simultaneously and the UE is power limited:

· The power scaling is done based on predefined priority;

· Transmit some part of SRSs with predefined highest priority without power scaling.

· Drop the other SRSs with lower priority.

The definition of priority of SRSs can simply be: A-SRS>P-SRS on Pcell>P-SRS on Scell, the priority among P-SRS on Scell should be based on CC index. Alternatively, the UE specific SRS periodicity and SRS transmission bandwidth can also be taken into account to prioritize the SRSs transmitted simultaneously.
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