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1	Introduction
In RAN1 90b, the following agreements have been made for 1-symbol short PUCCH with more than 2 bits UCI
Agreements:
· For short-PUCCH for UCI of more than 2 bits
· Only contiguous PRB allocation within a symbol is supported in release-15
· In addition to RRC configuration, the number of PRBs can be additionally determined based on the following:
· As a function of UCI payload size 
· Dynamic indication via DCI
· FFS the detailed determination method
· FFS the set of supported PRBs

Agreements:
· For short-PUCCH for UCI of more than 2 bits, the LTE PN sequence generator is used for scrambling of the encoded bits and generation of DM-RS for the PUCCH
· Note:can be revisited if new Gold sequences are introduced

Agreements:
· Simultaneous transmission of HARQ-ACK bits and CSI feedback with/without SR with PUCCH format 2 is supported by RRC configuration
· FFS details
· There is no additional RRC signaling involved in regarding how encoding is done for CSI/HARQ-ACK/SR
· Note that whether some UCI is dropped or not is not considered as part of the encoding in the above bullet

In RAN 1 #90, it has been agreed that 
Agreement:
DMRS sequence for CP-OFDM based PDSCH and PUSCH is resource specific w.r.t to a wideband CC from network perspective.

In this contribution, we discuss two aspects for 1-symbol short PUCCH with more than 2 bits payload. First, we discuss the DMRS design. Second, we share our view on contiguous vs non-contiguous RB allocation.
2. Discussion 
In RAN1 #90b, it has been agreed that PUCCH Format 2 that is  short PUCCH with more than 2 bits of UCI will use LTE PN sequence generator to generate the DMRS sequence. What’s unclear is whether the DMRS sequence is resource specific or length specific. In RAN1 #90b, it has been agreed that DMRS sequence for CP-OFDM based PDSCH and PUSCH is resource specific w.r.t to a wideband CC from network perspective.  Because PUCCH Format 2 will use CP-OFDM waveform, to be consistent with CP-OFDM based PUSCH, its DMRS should also be resource specific. That is the DMRS sequence is a segment of a mother sequence corresponding to the allocated RBs. We therefore make the following proposal:

Proposal 1: DMRS sequence for PUCCH Format 2 should reuse DMRS for CP-OFDM based PUSCH.
· DMRS sequence is resource specific w.r.t to a wideband CC from network perspective.
 
The reference signal sequence derivation for DMRS should be based on QPSK sequence 


where c(i) is a length-31 Gold sequence (same as LTE). The initialization of the PN generator c(i) for each symbol carrying DMRS is as follows
· 
· If no scrambling ID is configured, then physical cell ID is used

[bookmark: _GoBack]For the same UE, when it needs to transmit different UCI types simultaneously, e.g., ACK, CQI, SR, etc. the different UCIs may be jointly encoded to avoid multi-cluster transmission. Alternatively, some of the UCI payload may  be dropped in order to meet the requirement of the maximum code rate.  In LTE a joint encoding/dropping rule is specified in a subframe where a PUCCH format 4/5 resource is indicated by ARI and there is one or more P-CSI reports in the subframe. The similar rule may be used in NR when any two or more of the ACK./NACK channel, SR channel, and CQI channels need to be transmitted simultaneously in the same short PUCCH symbol. Specifically, Denote X = NRE  × r for PUCCH format 2 resource, where NRE  is the number of REs available for data from the PUCCH format 2 resource and r is the configured maximum code rate for PUCCH format 2 (configurable with values of 0.08, 0.15, 0.25, 0.35, 0.45, 0.6, or 0.8)
−	if the total number of the HARQ-ACK bits, SR bits, and the P-CSI bits before any potential dropping is no more than X, transmit the HARQ-ACK and the P-CSI on the indicated PUCCH format 2 resource;
−	otherwise
−	the CSI reports to be transmitted on PUCCH are selected from the highest to lower priority until the total number of (spatial bundled) HARQ-ACK bits, SR bits, and the selected P-CSI bits reaches X;
−	transmit the HARQ-ACK, SR bits, and the P-CSI on the indicated PUCCH format 2 resource.
We therefore make the following proposal: 
Proposal 2: Reuse the similar joint encoding/dropping rule in LTE PUCCH format 4/5  for combined UCI in PUCCH format 2 in NR.
3.	Conclusion
In this contribution, we discussed the two topics for short PUCCH with more than 2 bits payload. We propose the following: 
Proposal 1: DMRS sequence for PUCCH Format 2 should reuse DMRS for CP-OFDM based PUSCH.
· DMRS sequence is resource specific w.r.t to a wideband CC from network perspective.
 

Proposal 2: Reuse the similar joint encoding/dropping rule in LTE PUCCH format 4/5 for combined UCI in PUCCH format 2 in NR.
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