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1. Introduction
RAN 4 sent the reply LS on simultaneous SRS transmission on more than one carrier [1]. The main conclusion is that simultaneous SRS transmission on more than one carrier can be supported in Rel-10. When the simultaneous SRS transmission is supported, it can happen that the total power of SRS transmission exceeds the maximum transmit power, Pcmax. In this document, we would like to discuss the possible approaches to reduce the SRS transmit power to make sure that the total transmit power of SRS is lower or equal to Pcmax in the power limited situation.
2. SRS power control in the power limited situation
Basically, two approaches can be considered to reduce the SRS transmit power when the total power exceeds Pcmax. 
· Approach 1: Equal power scaling for  SRS

· The SRS power is equally scaled down over multiple CCs where SRS are transmitted. The power scaling for PUSCH can be re-used here as follows. 
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· Approach 2: Dropping certain SRS transmission based on priority

· One or multiple of SRSs can be dropped when the total power exceeds Pcmax based on the implicit or explicit rule. The simple way to define the rule would be to use serving cell index. For example, SRS on carrier having the highest ServCellIndex is dropped. Alternatively, if aperiodic SRS and periodic SRS are transmitted simultaneously, periodic SRS can be dropped. The following is an example of power scaling based on ServCellIndex
If 
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, SRS on carrier having the highest ServCellIndex is dropped  until 
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It seems that there is not much difference between approach 1 and approach 2 in terms of implementation complexity or specifying power scaling operation. Approach 1 would be more preferred in the sense that the same power scaling as PUSCH is used. 
On the other hand, the advantage of approach 2 is that the UE can avoid transmitting SRS with low power which could result in inaccurate estimation of channel status information. SRS provides uplink channel quality information to help the eNB allocate proper resource to the UE and select proper MCS level. If the SRS transmit power is scaled down in the power limited situation, the eNB will receive uplink signal with low SINR value and it can be interpreted by eNB that channel situation is poor. Especially in case of narrow band SRS transmission with hopping, if the power scaling is applied to a certain frequency bandwidth, the eNB may assume that the channel condition on this frequency bandwidth is poor and consequently, the eNB may not schedule this frequency bandwidth to the UE. While this impact may be small in periodic SRS transmission because the eNB could receive SRS with good channel condition at the next SRS transmission, it is worth considering in aperiodic SRS transmission because the incorrect information could be kept for a longer time until another aperiodic SRS is triggered.  If one of SRS transmission is dropped in approach 2, the eNB may be able to detect this by noticing very low SINR for this SRS. If the eNB could detect that the UE drops one of SRS, the eNB could trigger another SRS transmission in another subframe to get correct uplink channel information. In any case, eNB can ignore a SRS and not use the channel information it carries if the received SINR for a particular SRS is too low. However, this advantage would be dependent on the actual eNB implementation. 
In addition, approach 2 is beneficial in terms of UE power utilization. The power limited situation can happen due to the large MPR/A-MPR. In this case, if one of SRSs is dropped, it could reduce MPR/A-MPR and the UE will have enough power to transmit the remaining SRSs. 
From the above observation, approach 2 seems beneficial. However, if approach 2 is not agreeable, as a compromised approach, approach 1 can be adopted with additional amendment that the UE can drop one of SRSs in the situation that the power limited situation occurs due to the large MPR/A-MPR. 
3. Conclusion

In this document, we discussed the possible approaches to reduce SRS transmission power when the total transmit power of multiple SRSs transmission exceeds the total configured transmit power, Pcmax.
· Approach 1: equal power scaling

· Approach 2: dropping SRS based on the priority
We recommend that RAN1 take into accounts the following advantages of approach 2 to decide the proper power scaling method for multiple SRS transmission in the power limited situation. 
· Avoid the eNB receives the inaccurate channel information with the scaled SRS

· Reduce MPR/A-MPR in the power limited situation
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