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1. Introduction
In the endorsed CR for TS 36.213 for Rel-10[1], power scaling of PUSCHs is used when the total transmit power exceeds UE specific maximum power.  However, in addition to PUSCH and PUCCH simultaneous transmission, there is a case that the UE transmit SRS and PUSCH/PUCCH simultaneously on different CCs.  In this document, we discuss how to perform power scaling when SRS and other uplink channels are simultaneously transmitted on different CCs. 
2. Discussion on power scaling for SRS transmission
When the simultaneous transmission of PUSCH and PUCCH is supported, it would also be possible that the UE transmits SRS and other uplink channels simultaneously on different CCs. For example, as shown in Figure 1, SRS is transmitted on CC1 and PUSCH is transmitted on CC2. Due to SRS transmission, the total transmit power exceeds the UE specific maximum power at the last symbol when SRS and PUSCH are simultaneously transmitted. In this case, it needs to be considered how to scale the power of each channel so that the total transmit power shall not exceed the UE specific maximum power.  
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Figure 1: the power limited situation due to SRS transmission

Similar to PUSCH and PUCCH power scaling, the power level for SRS transmission can be adjusted for the different cases as follow.
· When SRS is transmitted with PUCCH or PUSCH with UCI: similar to PUSCH power scaling, PUCCH and PUSCH with UCI should be prioritized. Therefore, SRS power should be scaled down when the total power exceeds UE specific maximum power.   

· When SRS is transmitted with PUSCH without UCI: since there is no clear priority between PUSCH without UCI and SRS, either SRS or PUSCH power can be scaled down or all channels can be equally scaled down. 
· Given that SRS is transmitted in only one symbol and HARQ retransmission is not relevant for SRS, SRS can be prioritized over PUSCH without UCI similar to other control channel. To give priority to SRS transmission, PUSCH power can be scaled down. However, it may complicate the power control operation because the power limited situation only occurs on the last symbol in which SRS and PUSCH are transmitted simultaneously. As shown in Figure 1, at the beginning of the subframe, the total transmit power is lower than the maximum power because only PUSCH is transmitted. But, in the last symbol, the total transmit power could be larger than the maximum power because of the additional SRS transmission on CC1 together with the PUSCH transmission on CC2. If PUSCH power needs to scaled down, only the last symbol of PUSCH power could be scaled down to avoid the unnecessary scaling for the other PUSCH symbols. Therefore, it is recommended that RAN1 should discuss whether the symbol level power scaling is agreeable. 
· Alternatively, for simplicity, only SRS power can be scaled down. This approach would affect the scheduling and the power control because the eNB does not know ahead of time if a lower received SNR measured on SRS is due to channel situation like fading or scaled-down SRS transmit power. In the case of periodic SRS, the impact would not be significant because the eNB would track SRS information with multiple SRSs. However in the case of aperiodic SRS transmission, it is not possible for such tracking due to the limited number of SRS transmissions. 
· Based on the above observation and analysis, PUSCH only power scaling is preferred if the symbol level power scaling can be agreed. Otherwise, SRS power can be scaled down. However, in either case, it should still be FFS on whether the aperiodic SRS can be scaled down.  

3. Conclusion

In this document, we discussed the power scaling of SRS transmission in the case of a power limited situation when SRS are other uplink channels are transmitted simultaneously. 
· When SRS is transmitted with PUCCH or PUSCH with UCI: similar to PUSCH power scaling rule, PUCCH and PUSCH with UCI should be prioritized. Therefore, SRS power should be scaled down when the total power exceeds UE specific maximum power.   

· When SRS is transmitted with PUSCH without UCI: PUSCH only power scaling is preferred if the symbol level power scaling is agreeable. Otherwise, it is recommended that SRS power is scaled down. However, in either case, it is FFS whether the aperiodic SRS is also scaled down.  
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