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1 Introduction

In this contribution, the remaining issues on UCI transmission in case of configuration of simultaneous PUCCH and PUSCH are discussed and the related text proposal is also provided. 
2 UE procedure for determining UCI transmission in Rel.10-12
The specification describes the following behaviours:

If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe [image: image1.wmf]n

 UCI shall be transmitted

· on PUCCH using format 1/1a/1b/3 if the UCI consists only of HARQ-ACK and/or SR

· on PUCCH using format 2 if the UCI consists only of periodic CSI

· as described in subclause 10.1.1, if the UCI consists of periodic CSI and HARQ-ACK and if the UE is not transmitting on PUSCH 

· on PUCCH and primary cell PUSCH if the UCI consists of HARQ-ACK and periodic CSI and the UE is transmitting PUSCH on the primary cell, in which case the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH unless the primary cell PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case periodic CSI is not transmitted

· on PUCCH and PUSCH of the secondary cell with the smallest SCellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell, in which case, the HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH 

In summary, up to Rel.12, in case of configuration of simultaneous PUCCH and PUSCH and when there is PUSCH transmission, HARQ-ACK is transmitted on PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH.
3 UE procedure for determining UCI transmission in Rel.13
In Rel.12, to decrease the P-CSI dropping probability and to guarantee the performance of HARQ-ACK transmission, P-CSI is multiplexed into PUSCH when there is PUSCH transmission and simultaneous PUCCH and PUSCH is configured.
In Rel.13, PUCCH format 4 and 5 has been introduced to support large payload size for UCI transmission. Additionally, a maximum code rate is configured for each PUCCH 4/5 resource with which the performance of the PUCCH could be guaranteed. Hence, with PUCCH format 4/5, the probability of P-CSI being dropped is largely decreased and the performance of HARQ-ACK transmission can be ensured. Considering the performance of PUSCH is impacted when P-CSI is multiplexed with UL-SCH, it is beneficial to also transmit P-CSI(s) on PUCCH format4/5 as determined for the HARQ-ACK transmission when the UE is transmitting PUSCH and simultaneous PUCCH and PUSCH is configured. Moreover, the configured PUCCH format 4/5 resource should be sufficient to meet requirements of HARQ-ACK and P-CSI transmission since it is used in the subframes even when the UE is not transmitting PUSCH.
Proposal 1: When the UCI consists of HARQ-ACK and periodic CSI report(s), and simultaneous PUCCH and PUSCH transmission is configured, the P-CSI(s) are transmitted on PUCCH using format 4/5 as determined for the HARQ-ACK transmission.
Moreover, in RAN1 #83 meeting, following agreements were achieved:
· For each PUCCH CG, if simultaneousAckNackAndCQI-Format4-r13 is set to TRUE,
· For a UE configured with dynamic HARQ-ACK codebook and PUCCH format 4 or PUCCH format 5 for HARQ-ACK, and for transmission of HARQ-ACK/SR and P-CSI report(s) in a subframe
· If total payload of HARQ-ACK/SR and P-CSI is less than or equal to 22 bits, PUCCH format 3 resource indicated by ARI is used for the HARQ-ACK/SR
· If total payload of HARQ-ACK/SR and P-CSI is more than 22 bits, PUCCH format 4 or PUCCH format 5 resource indicated by ARI is used for the HARQ-ACK/SR
For a UE configured with PUCCH format 4 resource(s) or PUCCH format 5 resource for periodic CSI only, 

· If PUCCH format 2 resource is configured for the UE, 

· if the number of CSI reports is larger than one, the configured PUCCH format 4/5 resource is used for the CSI transmission.

· otherwise, the PUCCH format 2 resource is used for the CSI transmission.

Therefore, it had been agreed that PUCCH format 4/5 can support HARQ-ACK and one or multiple P-CSI reports, and also support only multiple P-CSI reports.
Finally, the corresponding specification text in 36.213 is proposed as the following:
If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe [image: image2.wmf]n

 UCI shall be transmitted

· on PUCCH using format 1/1a/1b/3/4/5 if the UCI consists only of HARQ-ACK and/or SR
· on PUCCH using format 4/5 if the UCI consists only of HARQ-ACK and/or SR and periodic CSI 
· on PUCCH using format 2 if the UCI consists only of periodic CSI corresponding to one serving cell
· on PUCCH using format 4/5 if the UCI consists only of periodic CSI corresponding to multiple serving cells
4 Conclusions
In this contribution, the remaining issues on UCI transmission in case of configuration of simultaneous PUCCH and PUSCH are discussed. 
Proposal 1: When the UCI consists of HARQ-ACK and periodic CSI report(s), and simultaneous PUCCH and PUSCH transmission is configured, the P-CSI(s) are transmitted on PUCCH using format 4/5 as determined for the HARQ-ACK transmission.

And the corresponding specification text in 36.213 is proposed as the following:
If the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe [image: image3.wmf]n

 UCI shall be transmitted

· on PUCCH using format 1/1a/1b/3/4/5 if the UCI consists only of HARQ-ACK and/or SR
· on PUCCH using format 4/5 if the UCI consists only of HARQ-ACK and/or SR and periodic CSI 
· on PUCCH using format 2 if the UCI consists only of periodic CSI corresponding to one serving cell
· on PUCCH using format 4/5 if the UCI consists only of periodic CSI corresponding to multiple serving cells
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