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1 Introduction

This contribution discusses remaining aspects to support UCI transmission including HARQ-ACK/SR and periodic CSI if a UE is configured with PUCCH format 4/5 and if the UE is configured with simultaneous PUCCH and PUSCH transmission for CA with up to 32 CCs. 
2 Discussion
In TS 36.213 [1], if a UE is configured with more than one serving cell and the UE is configured with simultaneous PUCCH and PUSCH transmission, periodic CSI is transmitted on a PUSCH and HARQ-ACK is transmitted on PUCCH when the UE transmits PUSCH. This issue was not addressed for eCA when PUCCH format 4/5 is configured to a UE.
The following is specified in [1] for UCI transmission if a UE is configured with more than one serving cell and if the UE is configured with simultaneous PUCCH and PUSCH transmission. The relevant sentences are highlighted by yellow. 

10.1
UE procedure for determining physical uplink control channel assignment

[…]
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 4/5 if the UCI consists only of HARQ-ACK and/or SR and/or periodic CSI 
· on PUCCH using format 2 if the UCI consists only of periodic CSI corresponding to one serving cell
· 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 

· on PUCCH and PUSCH if the UCI consists of HARQ-ACK/HARQ-ACK+SR/positive SR and aperiodic CSI in which case the HARQ-ACK/HARQ-ACK+SR/positive SR is transmitted on PUCCH using format 1/1a/1b/3 and the aperiodic CSI is transmitted on PUSCH of the serving cell given in subclause 7.2.1 

[…]
If a UE is configured with PUCCH format 4/5 and if the UE is configured with simultaneous PUCCH and PUSCH transmission, the following alternatives can be considered.
· Alt.1: HARQ-ACK is transmitted on PUCCH using format 4/5 and periodic CSI is transmitted on a PUSCH
· Alt.2: HARQ-ACK and periodic CSI are transmitted on PUCCH using format 4/5

Alt.1 follows the Rel-12 procedure. Alt.1 was introduced to avoid dropping periodic CSI. Nevertheless, in Rel-13 eCA, multiplexing of HARQ-ACK and (multi-cell) periodic CSI is also supported. Then, it is unclear which behavior the UE follows for the transmission of periodic CSI when the UE configured with multiplexing HARQ-ACK and periodic CSI in PUCCH Format 4/5 and with simultaneous PUSCH and PUCCH transmissions. Therefore, it needs to be agreed whether a Rel-13 UE configured with eCA follows the Rel-13 configuration for HARQ-ACK and periodic CSI multiplexing or the Rel-12 split of HARQ-ACK and periodic CSI when the Rel-13 UE transmits PUCCH format 4/5 and PUSCH in the same subframe. In order to avoid any periodic CSI dropping, if the total payload size for HARQ-ACK and periodic CSI is under the capacity of format 4/5, HARQ-ACK and periodic CSI transmission can be on PUCCH using format 4/5, otherwise, the periodic CSI can be transmitted on PUSCH without any dropping of periodic CSI.
Proposal 1: If a UE is configured simultaneous PUCCH and PUSCH transmission and if the UE is configured with PUCCH format 4/5, decide between the following alternatives for HARQ-ACK and periodic CSI transmission in Rel-13 CA.
· Alt.1: HARQ-ACK is transmitted on PUCCH using format 4/5 and periodic CSI is transmitted on PUSCH

· Alt.2: HARQ-ACK and periodic CSI are transmitted on PUCCH using format 4/5
3 Conclusions 
This contribution considered HARQ-ACK/SR and periodic CSI transmission if a UE is configured with PUCCH format 4/5 and with simultaneous PUCCH and PUSCH transmission. In particular, the following is proposed.
Proposal 1: If a UE is configured with simultaneous PUCCH and PUSCH transmission and if the UE is configured with PUCCH format 4/5, decide between the following alternatives for HARQ-ACK and periodic CSI transmission in Rel-13 CA.
· Alt.1: HARQ-ACK is transmitted on PUCCH using format 4/5 and periodic CSI is transmitted on PUSCH
· Alt.2: HARQ-ACK and periodic CSI are transmitted on PUCCH using format 4/5
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