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1 Introduction
In LTE, UCI types including scheduling request (SR), HARQ-ACK/NACK and channel state information (CSI) are supported. This contribution discusses the UCI types in NR, and the payload sizes and the control channel formats for different UCI types. 

2 Discussion 
2.1 UCI types
In LTE, uplink control information (UCI) includes 

· Scheduling request (SR) which is used to request for uplink data resource. 
· HARQ ACK/NACK which is corresponding to downlink data transmission.
· Channel state information (CSI) report which is used for link adaptation and downlink data scheduling. 
It can be expected that these UCI types would also be supported in NR, e.g. SR, HARQ-ACK, CSI. More specifically, in the RAN1 #86bis meeting [1], it was agreed that definition of CSI parameters (e.g., CQI, PMI, RI) is FFS. Besides, some beam related information was agreed to be feedback together with CSI reporting but whether there is separate beam related information is not concluded yet and the detailed discussion/conclusion will further depend on an outcome of MIMO discussions.
Proposal 1: UCI types can include SR, HARQ-ACK, and CSI in NR. 

2.2 UCI payload sizes 

For different types of UCI (e.g. HARQ-ACK, CSI, SR), the payload sizes are different and simultaneous transmission of combinations of SR, HARQ-ACK and CSI should be supported as specified in LTE
· SR: In LTE, two states for SR are supported. Either UE requests to be scheduled or does not request to be scheduled. The SR is transmitted on PUCCH, additionally multiplexing of SR with other UCI types are also supported on PUCCH. For NR, the SR is also needed at least for grant-based scheduling and the related SR transmission with or without multiplexing with other UCI types should be supported on PUCCH. 
· HARQ-ACK: In the RAN1 #86bis meeting [1], at least UL transmission of at least single HARQ-ACK bit is already agreed to be supported. At the same time, it is agreed to consider whether/how supporting more than one HARQ-ACK bits per TB. In my opinion, at least two HARQ-ACK bits per TB should be supported. In addition, as agreed in the RAN1 #86 meeting, from UE perspective, HARQ ACK/NACK feedback for multiple DL transmissions in time can be transmitted in one UL data/control region is supported. So, more than two HARQ-ACK bits for one UCI should also be expected. Similarly, more than two HARQ ACK bits can be applied for carrier aggregation, but the maximum number of HARQ-ACK bits can be further discussed. 
· CSI: with regard to CSI report, it was agreed in the RAN1 #86bis meeting [1] that two types of spatial information feedback are supported, Type I is the codebook-based PMI feedback with normal spatial resolution and Type II is the “Explicit” feedback and/or codebook-based feedback with higher spatial resolution. At the same time, CSI feedback per subband as well as wideband feedback is also supported for Type I and II. But the payload sizes for Type I and II are not decided yet and the detailed discussion on CSI contents and payload sizes need further discussions in MIMO section.
Furthermore, simultaneous transmission with combinations of SR, HARQ-ACK and CSI should be supported, as defined in LTE, but the detailed payload sizes for different combinations of SR, HARQ-ACK and CSI can be further discussed.
Proposal 2: NR supports 1 or 2 bit HARQ ACK/NACK feedback per TB and more than two HARQ ACK bits can be considered for multiple DL transmissions and carrier aggregation.
Proposal 3: The payload sizes for CSI report are FFS which depends on the outcome of MIMO related discussion. 

2.3 PUCCH formats for different UCI types
LTE PUCCH has multiple formats for supporting different UCI types (SR, HARQ-ACK, CSI feedback, and their combinations). For example, PUCCH format 1/1a/1b for positive SR, 1 or 2 bit HARQ-ACK or 4 bit HARQ-ACK with channel selection, PUCCH format 2/2a/2b for CSI report with and without 1 or 2 bit HARQ-ACK, PUCCH format 3 for CSI report, 1 bit positive/negative SR and HARQ-ACK, and  PUCCH format 4/5 for more than 22 bits of UCI including HARQ-ACK, SR and CSI report.
Similar designs should be reused in NR, multiple PUCCH formats for different UCI types and their combinations should be supported to accommodate various UCI payload sizes but need to be studied further,  and each PUCCH format supporting the maximum UCI payload size also need to be considered for NR.

Proposal 4: Multiple PUCCH formats in NR should be supported to accommodate various UCI payload sizes.
3 Conclusions
This contribution discusses the UCI types in NR, and the payload sizes and the control channel formats for different UCI types. Based on the discussion, we have the following proposals:
Proposal 1: UCI types can include SR, HARQ-ACK, and CSI in NR. 

Proposal 2: NR supports 1 or 2 bit HARQ ACK/NACK feedback per TB, and more than two HARQ ACK bits can be considered for multiple DL transmissions and carrier aggregation.

Proposal 3: The payload sizes for CSI report are FFS which depends on the outcome of MIMO related discussion. 

Proposal 4: Multiple PUCCH formats in NR should be supported to accommodate various UCI payload sizes.
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