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1. Introduction
In RAN1 #63bis meeting, it was recommended to have further discussion about the combination of uplink channels and signals for carrier aggregation and non-carrier aggregation based on [1]. In this document, we discuss several combinations which may need some modification when defining the correct UE behavior. 
2. Discussion on uplink combinations
Configuration numbers used here are the same as defined in [1]. 

· Configuration #13 : CQI+ACK+SRS

· According to [1], the same operation as non-CA is used. However, in case of CA, even if ackNackSRS-Simultaneous is True, the shortened PUCCH format may not be used for a subframe if the subframe is not a cell-specific SRS subframe in PCell. Therefore, if ACK is transmitted in this subframe and SRS is transmitted in an SCell, SRS should be dropped. 

· Recommendation for CA: CQI is dropped if simultaneousAckNackAndCQI=False. If simultaneousAckNackAndCQI=False and the shortened PUCCH format is used in this subframe, SRS is transmitted. If simultaneousAckNackAndCQI=False and shortened PUCCH format is not used in this subframe, SRS is dropped. If simultaneousAckNackAndCQI=True, SRS is dropped and CQI and ACK are transmitted according to configuration 12.   
· Configuration #17 : Data + SRS
· According to [1], the same operation as non-CA is used. However, RAN1 agreed to drop SRS in case of PUSCH+SRS in inter-CC. 

· Recommendation for CA: If PUSCH and SRS are transmitted on different CC, SRS is dropped. Otherwise, PUSCH is rate-matched and SRS is transmitted.

· Configuration #19: Data + SR + SRS

· According to [1], PUSCH resources are used. UL transmission is according to configuration 17, with SR sent as a MAC PDU. When Data consists of only CQI, it is considered as a "misconfiguration", hence drop aperiodic CQI and SRS; SR is transmitted according to configuration 2. 

· If the shortened PUCCH format is used for SR, SR and SRS can be transmitted in the same subframe. Thus, configuration 3 is more desirable than configuration 2 when aperiodic CQI is dropped. 
· Recommendation: PUSCH resources are used. UL transmission is according to configuration 17, with SR sent as a MAC PDU. When Data consists of only CQI, it is considered as a “misconfiguration”, hence drop aperiodic CQI ; SR and SRS are transmitted according to configuration 3.

· Configuration #24 : Data + CQI

· The case where data includes aperiodic CQI is missing. If parallel PUCCH + PUSCH is configured, periodic CQI in PUCCH can be simultaneously transmitted with aperiodic CQI in PUSCH. 
· Recommendation: 
· If aperiodic CQI and periodic CQI occur in the same subframe, periodic CQI is dropped. 
· If aperiodic CQI is not triggered and no parallel PUCCH + PUSCH, PUSCH resources used. Data is rate matched around CQI. 
· If aperiodic CQI is not triggered and parallel PUCCH + PUSCH is configured, CQI on PUCCH and data on PUSCH. 
· Configuration #26 : Data + CQI + SR

· According to [1], if no parallel PUCCH + PUSCH, PUSCH resources are used. Data transmission is rate-matched around CQI. Scheduling request sent as a MAC PDU. Otherwise (parallel PUCCH + PUSCH), CQI on PUCCH and data on PUSCH with SR sent as a MAC PDU. 
· The case where PUSCH transmits only aperiodic CQI is missing. Since SR should be prioritized, data should be dropped if data consists of aperiodic CQI only. 
· Recommendation:
·  If no parallel PUCCH+PUSCH is configured and data includes MAC PDU, PUSCH resources are used. Data transmission is rate-matched around CQI. Scheduling request is sent as a MAC PDU. 
· If no parallel PUCCH+PUSCH is configured and data consists of only aperiodic CQI, PUSCH is dropped and SR is transmitted on PUCCH. 
· If parallel PUCCH + PUSCH is configured and MAC PDU is transmitted, CQI on PUCCH and data on PUSCH with SR sent as a MAC PDU. 
· If parallel PUCCH+PUSCH is configured and data consists of aperiodic CQI only, periodic CQI is dropped and SR is transmitted on PUCCH. Aperiodic CQI is transmitted in PUSCH. 
· Configuration #30 : Data+CQI+ACK+SR
· According to [1], if no parallel PUCCH + PUSCH, PUSCH resources are used. Data transmission is rate-matched around CQI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU. Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, CQI FFS, data on PUSCH, SR sent as a MAC PDU
· The case where PUSCH transmits only aperiodic CQI is missing. Since SR should be prioritized, data should be dropped if data consists of CQI only.
· Recommendation: 
· If no parallel PUCCH + PUSCH is configured and data includes MAC PDU, PUSCH resources are used. Data transmission is rate-matched around CQI. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request is sent as a MAC PDU. 
· If no parallel PUCCH + PUSCH is configured but data consists of CQI only, PUSCH is dropped, periodic CQI is droppedand ACK and SR are transmitted according to configuration 6.  
· If parallel PUCCH + PUSCH is supported and data includes MAC PDU, ACK on PUCCH, CQI is FFS, data on PUSCH, SR sent as a MAC PDU. 
· If parallel PUCCH + PUSCH is configured and data consists of aperiodic CQI only , data is on PUSCH, periodic CQI is dropped and, SR and ACK are transmitted according to configuration 6. 
· Configuration #31 : Data+CQI+ACK+SR+SRS
· According to [1], if no parallel PUCCH + PUSCH, PUSCH resources are used. Data transmission is rate-matched around CQI and SRS. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU. Otherwise (parallel PUCCH + PUSCH), ACK on PUCCH, CQI FFS, data on PUSCH and SR sent as a MAC PDU. If simultaneous ACK + SRS is supported, shortened PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped.
· The case where PUSCH transmits only aperiodic CQI is missing. Since SR should be prioritized, data should be dropped if data consists of CQI only.
· Recommendation: 
· If no parallel PUCCH + PUSCH is configured and data includes MAC PDU, PUSCH resources are used. Data transmission is rate-matched around CQI and SRS. ACK punctures data transmission at locations around the DM-RS SC-FDMA symbols. Scheduling request sent as a MAC PDU. 
· If no parallel PUCCH + PUSCH is configured and data includes aperiodic CQI only, CQI is dropped and ACK, SR and SRS are transmitted according to configuration 7. 
· If parallel PUCCH + PUSCH is configured and data includes MAC PDU, ACK is on PUCCH, CQI FFS, data on PUSCH and SR sent as a MAC PDU. If simultaneous ACK + SRS is supported, shortened PUCCH format is used and PUSCH is rate-matched around SRS as in configuration 17; otherwise, SRS is dropped. 
· If parallel PUCCH+PUSCH is configured and  and data consists of CQI only, data is on PUSCH, CQI FFS, and ACK, SR and SRS are transmitted according to configuration 7. If SRS is transmitted according to configuration 7, PUSCH is rate-matched. 
3. Conclusion

We discussed the combinations for uplink channels and signals. We recommend that configurations 13, 17, 19, 24, 26, 30 and 31 should be modified as described in Section 2. 
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