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1 Introduction
In RAN1#63, companies shared their views on various multiplexing combinations of SRS and other physical channels in case of carrier aggregation [1]. The following agreements have been made during RAN1#63:

1. PUSCH+SRS

a. Intra-CC

· No simultaneous PUSCH and SRS in the same symbol from the same UE
· When aperiodic SRS is configured
· Always rate match PUSCH in cell specific SRS subframe
· Reconsider Rel-8/9 behaviour if ambiguity is solved in the SRS session
·  Otherwise,
· Same behaviour as Rel-8/9
b. Inter-CC

· Alt-1: Simultaneous PUSCH and SRS is allowed for non power limitation case 
· Alt-2: No simultaneous PUSCH and SRS is allowed
· Alt-2 is supported for all Rel-10 UE
· Alt-1 is supported for Rel-10 if time permits
· No simultaneous PUSCH and SRS is transmitted in the same symbol on any CC from the same UE:
· Alt-1-a: 
· Rate match any PUSCH transmitted in any cell specific SRS subframe configured on the same CC
· Drop SRS if PUSCH is transmitted in the same symbol on any CC from the same UE
· Alt-1-b: 
· Rate match any PUSCH transmitted in any subframe corresponding to a cell specific SRS subframe configured on any of the (activated?) CCs.
Note: The “rate matching” here is intended to avoid use of the last symbol of the subframe, where this is, or may be, used for SRS.
Note: The possibility of PUSCH plus more than one SRS has not been discussed
In this contribution, we discuss about the remaining details on the SRS multiplexing issues. 

· SRS+PUSCH, inter-CC

· SRS+SRS

· SRS+PUCCH

2 SRS+PUSCH, inter-CC
We would like to share our views about details along the line of <Alt 2. No simultaneous PUSCH (and other physical channels) and SRS is allowed>. If PUSCH + SRS has a potential risk of RAN4 testing, multiplexing of the other physical channels and SRS should be treated similarly. 
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Figure 1 SRS+PUSCH multiplexing in aligned subframes
As illustrated in Figure 1, we think that one reasonable way of assigning cell-specific SRS subframes is to align the cell-specific SRS subframes of all CCs. In this case, Alt1a and Alt1b for PUSCH+SRS are not any different. 
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Figure 2 SRS+PUSCH multiplexing in non-aligned subframes

On the other hand, for some reason if eNodeB does not want to align the cell-specific SRS subframes as shown in Figure 2, now Alt1a and Alt1b are different. With Alt1a, when SRS is scheduled in a subframe for a UE in one CC, the only way for the UE to transmit SRS as scheduled is that eNodeB does not schedule PUSCH in the other CCs. On the other hand, with Alt1b, for the same case, both SRS and PUSCH can be transmitted in the subframe. Seeing the scheduling restriction (or too frequent SRS dropping) of Alt 1a, we propose to take Alt1b as a baseline for PUSCH+SRS.
3 SRS+SRS

We think that leaving one SRS according to a predefined priority is a natural solution under <Alt 2. No simultaneous PUSCH (and other physical channels) and SRS is allowed>. For the predefined priority, we consider the following. 

1. Aperiodic SRS should be prioritized over periodic SRS, for eNodeB's scheduling flexibility of SRS.
2. Between multiple periodic SRS (or multiple a-periodic SRS), SRS from PCC should be preferred. 
Note that the first priority rule should be applied to intra-cell SRS+SRS case as well. 

4 PUCCH+SRS, inter-CCs

For PUCCH+SRS, we separately consider HARQ-ACK + SRS and CQI + SRS, as Rel-8 is treating two cases separately.

· HARQ-ACK+ SRS: In Rel-8, we have a configuration of whether to drop SRS or to use a shortened format for HARQ-ACK. It is a simple matter to extend the meaning of Rel-8 configuration to CA. Our proposal is as in the following:
· If dropping SRS is configured, a UE drops SRS in all the CCs whenever the UE is scheduled to transmit HARQ-ACK.

· Else if a shortened format is configured, the UE uses shortened HARQ-ACK transmitted in any subframe corresponding to a cell specific SRS subframe configured on any of the CCs.
· CQI + SRS: Along the same line of thinking for PUSCH+SRS, we propose that the UE uses shortened CQI transmitted in any subframe corresponding to a cell specific SRS subframe configured on any of the CCs. In this case, we need to define shortened CQI format.
5 Conclusion
The proposals in this contribution are summarized as in the following:
· PUSCH+SRS, inter-CC: Alt 1b should be adopted as a baseline.
· Alt 1b: Rate match any PUSCH transmitted in any subframe corresponding to a cell specific SRS subframe configured on any of the activated CCs.
· SRS+SRS: Only one SRS should be kept out of multiple scheduled SRS, according to a predefined priority. 

· Aperiodic SRS should be preferred over periodic SRS.

· Between multiple periodic SRS (or multiple a-periodic SRS), SRS from PCC should be preferred.
· PUCCH+SRS: HARQ-ACK + SRS and CQI + SRS should be separately treated as in Rel-8.
· HARQ-ACK+SRS: 
· If dropping SRS is configured, a UE drops SRS in all the CCs whenever the UE is scheduled to transmit HARQ-ACK.

· Else if a shortened format is configured, the UE uses shortened HARQ-ACK transmitted in any subframe corresponding to a cell specific SRS subframe configured on any of the CCs.
· CQI+SRS:

· A UE should use a shortened CQI transmitted in any subframe corresponding to a cell specific SRS subframe configured on any of the CCs.
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