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1 Introduction

In LTE Release-8, the UE behaviour is defined when SRS and other uplink channels are simultaneously transmitted. The main philosophy behind this UE behaviour is to maintain the single carrier property for uplink SC-FDMA transmission.  In carrier aggregation, the single carrier property would be relaxed since the UE supports multi-carrier transmissions for PUSCHs. In the RAN1 #62bis meeting, a contribution on the simultaneous transmission of SRS and other uplink channels was discussed but there was no conclusion[1].  In this document, we further discuss about the multiplexing rule for SRS transmission with other channels, i.e. whether or not SRS should be simultaneously transmitted with other uplink channels over multiple component carriers (CCs). 

2 Simultaneous transmission of SRS and other uplink channels
When SRS and other uplink channels of multiple UL CCs happen to be transmitted in the same subframe, the multiplexing rule for SRS transmission needs to be defined. Similar to PUSCH and PUCCH transmission, two possible approaches can be defined.  

· Approach 1: simultaneous SRS and other uplink channel transmission is not allowed.

· SRS is dropped if SRS is only transmitted in one carrier and other channels are simultaneously transmitted on the other carriers. Figure 1 shows the example of SRS transmission in approach 1. Fig 1(a) shows that PUSCH is transmitted in CC1 and SRS is transmitted in CC2. In this case, SRS is dropped. This approach is beneficial if large CM is concerned due to the simultaneous transmission of SRS and other channels. However, as shown in Figure 1(b), SRS and PUSCH are transmitted in CC1 and another PUSCH is also transmitted in CC2. In this case SRS can be transmitted without being dropped. The main reason is that in this case the UE already transmits the uplink signals of PUSCH over two CCs, therefore the simultaneous transmission would not increase the power level dramatically in the last symbol where SRS is transmitted. Another case where SRS can be transmitted is the cell specific SRS subframes are the same between CCs. As shown in Figure 1(c), the last symbol of PUCCH is not transmitted on CC1 if the subframe in CC1 is a cell-specific SRS subframe. In this case, SRS in CC2 should not be dropped even if the approach 1 is applied.   
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Figure 1 : Simultaneous SRS and PUSCH transmission in approach 1
· Approach 2: Simultaneous SRS and other uplink channels transmission is allowed. In this approach, all channels from different CCs are transmitted simultaneously. However, when SRS and uplink channels are transmitted in the same carrier as shown in Figure 2(c), they should follow rule defined in Release-8 so that the last symbol of PUSCH in CC2 should not be transmitted. 
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                       Figure 2: Simultaneous SRS and other uplink channels transmission in approach 2
In our view, both approaches could be considered depending on UE capability and/or deployment scenario. It is therefore preferred that the eNB configures the approach by RRC signalling when carrier aggregation is configured. In addition, we could further discuss if the configuration of simultaneous transmission of SRS and other uplink channels can be tied to the configuration of simultaneous PUSCH and PUCCH transmission. 
3 Conclusion
In this document, the multiplexing SRS and other uplink channels is discussed. Based on the discussion in Section 2, it is recommended that the eNB configures the following two configurations. 

· Configuration 1: simultaneous SRS and other uplink channel transmission is not allowed with the following exception cases. 

· When PUSCH is transmitted on the same CC as SRS transmission

· When the last SC-FDMA symbol is not transmitted in other CC due to the cell specific SRS configuration. 

· Configuration 2:  simultaneous SRS and uplink channels transmission is allowed.
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