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1. Introduction 
As the introduction of carrier aggregation, the collision of different UL Channels/signals becomes more and more frequent. However, there is still under discussion on simultaneous transmission of UL signals such as A/N, CQI, SR, PUSCH and SRS [1]~[4]. The main purpose of the document is to discuss the UE behavior when multiple signals/Channels happen to coincide in the same sub-frame from one UE, and to check how many physical channels need to be transmitted simultaneously.
2. UCI transmission on PUCCH
This section listed different combination of concurrent UCIs transmission when only PUCCH is transmitted and the corresponding UE behaviors are given from our point of view. 

· Periodic CSI of multiple CCs collide in the same subframe.
· The UE shall only transmit the CSI of the CC wih highest priority and drop the CSI of all the other CCs.
· The CC priority is predefinded.
· A/N + periodic CSI

· If simultaneousAckNackAndCQI is FALSE:

·  The UE shall drop the periodic CSI and transmit ACK/NACK only.
· If simultaneousAckNackAndCQI is TRUE:

· When ACK/NACK is configured transmitted on PUCCH format 1b with channel selection:

· ACK/NACK and periodic CSI are transmitted on PUCCH Format 2/2a/2b. All ACK/NACKs are bundled firstly, and the bundled results together with the number of PDSCH the UE has received are mapped to the 2 bits using the method as presented in [5].
· When ACK/NACK is configured transmitted on PUCCH Format 3:

· ACK/NACK and periodic CSI are transmitted on PUCCH format 3 using dual RM encoder as presented in [5].
· A/N + SR

· When ACK/NACK is configured transmitted on PUCCH format 1b with channel selection,:

· Bundled 2bits ACK/NACK are transmitted using SR PUCCH resource. The bundling scheme for ACK/NACK is the same as in the case of A/N + Periodic CSI.
· A/N + periodic CSI + SR:

· Drop periodic CSI. A/N and SR are transmitted align with the configuration of A/N+SR.
3. UCI transmission on PUSCH
When PUSCH is present, the transmission scheme of different combination of UCIs is different according to whether simultaneous transmission of PUCCH and PUSCH is configured or not. 
· If PUCCH-PUSCH-SimultaneousTransmission is TRUE,
· Periodic CSI of multiple CCs collide in the same subframe.

· The UE shall transmit the CSI of the CC wih highest priority on PUCCH and tranmsmit the CSI of all the other CCs on PUSCH.

· The CC priority is predefinded.
· A/N + periodic CSI
· A/N is transmitted on PUCCH and periodic CSI is transmitted on PUSCH.

· If PUCCH-PUSCH-SimultaneousTransmission is FALSE,
· All UCI are piggyback on PUSCH. Note that periodic CSI of multiple CCs can be multiplexed on PUSCH without dropping any of them.
4. Simultaneous transmission of PUCCH/PUSCH/SRS 
In the last RAN1 meeting, simultaneous transmission of SRS and PUCCH/PUSCH was discussed but little agreement was reached. There are many cases needed to be considered. In this section, we  further give our views on the remaining open issues listed in [6]. 
· PUCCH+SRS, intra CCs 

· When PUCCH format 1/1a/1b/3 and SRS happen to collide in the same subframe, if ackNackSRS-SimultaneousTransmission is TRUE, the UE use shortened PUCCH format 1/1a/1b/3 and transmit the SRS in the last symbol, otherwise, the UE use normal PUCCH format 1/1a/1b/3 and drop the SRS.

· When PUCCH format 2/2a/2b with ACK/NACK transmission and SRS happen to collide in the same subframe, the UE shall transmit the PUCCH format 2/2a/2b and drop the SRS.

· When PUCCH format 2 without ACK/NACK transmission and aperiodic SRS happen to collide in the same subframe, the UE shall transmit the aperiodic SRS in the last symbol and drop the PUCCH format 2.
· When PUCCH format 2 without ACK/NACK transmission and periodic SRS happen to collide in the same subframe, the UE shall transmit the PUCCH format 2 and drop the periodic SRS.
· PUCCH+SRS, inter CCs

· When PUCCH format 1/1a/1b/3 and SRS happen to collide in the same subframe, if ackNackSRS-SimultaneousTransmission is TRUE and the subframe is a cell-specific SRS subframe for Pcell, the UE use shortened PUCCH format 1/1a/1b/3 and transmit the SRS in the last symbol, otherwise, the UE use normal PUCCH format 1/1a/1b/3 and drop the SRS.

· When PUCCH format 2/2a/2b with ACK/NACK transmission and SRS happen to collide in the same subframe, the UE shall transmit the PUCCH format 2/2a/2b and drop the SRS.

· When PUCCH format 2 without ACK/NACK transmission and aperiodic SRS happen to collide in the same subframe, the UE shall transmit the aperiodic SRS in the last symbol and drop the PUCCH format 2.
· When PUCCH format 2 without ACK/NACK transmission and periodic SRS happen to collide in the same subframe, the UE shall transmit the PUCCH format 2 and drop the periodic SRS.
· PUSCH + SRS, inter CCs
We prefer Alt-1-a as discussed in the email discussion, that is:
· 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.
· SRS+SRS, inter CCs
· If it is higher layer configured to transmit multiple SRS simultaneously, the UE shall transmit all SRS .

· If it is not higher layer configured to transmit multiple SRS simultaneously, the UE shall only transmit the SRS of the CC with highest priority and drop the SRS of all the other CCs.

· The CC priority is predefinded.
· PUCCH+PUSCH+SRS, intra/inter CCs
· If PUCCH-PUSCH-SimultaneousTransmission is FALSE，
· The UE shall piggyback the UCI on PUSCH, and then behave according to the rules as defined for PUSCH + SRS intra/inter CC.

· If PUCCH-PUSCH-SimultaneousTransmission is TRUE，
· The UE shall behave according to the rules as defined for PUCCH + SRS intra/inter CC first, and then if there is still SRS needed to be transmit, the UE shall behave according to the rule as defined for PUSCH + SRS intra/inter CC.

5. Priority setting
For the case when multiple SRS happen to collide in the same subframe and only one SRS could be transmitted, a predefined CC priority should be applied. We suggest to use the following priority to choose the SRS to be transmitted:
· The priority of aperiodic SRS is higher than periodic SRS;

· The priority of SRS on Pcell is higher than that one on Scell;
· The priority of SRS on the CC with concurrent transmission of PUSCH is higher than that one without.

· The priority of SRS on the CC with lower CC index is higher than that one with higher CC index. 
6. Conclusions 
In this document the combinations of different concurrent UL channels/signals and the corresponding transmission schemes are proposed. 
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