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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved. In RAN1 #90, lot of contributions discussed about long PUCCH transmission up to 2 bits. The following agreements were made
Agreements:
· For a long-PUCCH for UCI of up to 2 bits,
· Confirm the WA:
· DMRS always occurs in every other symbol in the long PUCCH
· FFS: even or odd symbols
· For a long-PUCCH,
· Frequency-hopping is enabled/disabled by RRC signaling.
· FFS: if frequency-hopping is always enabled for a long-PUCCH with larger than a certain duration

Agreements:
· Frequency-hopping for a PUCCH occurs within the active UL BWP for the UE
· FFS message 4 ACK/NACK
· FFS multiple active BWP
· The active BWP refers to BWP associated with the numerology of PUCCH

In this contribution, we describe our views on long PUCCH up to 2 bits.
 On long PUCCH up to 2 bits
[bookmark: _Ref378529477]In this section, we describe our views DMRS and frequency hopping.  For meeting the coverage of the existing LTE in low frequency band, DM-RS design for NR plays an important role.  Since the density of DM-RS symbols are 50 %, we expect that channel estimation quality is sufficient at very low SINR. However regarding the DM-RS location, in our view with a slot length of 14 OFDM symbols, either even odd symbols does not make any performance impact.  However, since long PUCCH can be of any length from 4-14 OFDM symbols, to provide more DM-RS symbols for coverage improvement, we prefer to  DM-RS should start from first symbol, i.e. every odd symbol.
Proposal 1:  For long PUCCH up to 2 bits, DM-RS always occurs in every odd symbol of the slot 

The second issue is frequency hopping is always enabled or not if the length of PUCCH is larger than few symbols.  In our view, frequency hopping can be enabled or disabled based on certain requirements and it should be up to the system designer when to enable or disable. For example, the current LTE systems, the frequency hopping is not enabled in most of the cases.  This is because the channel estimation quality is impacted if we enable frequency hopping at low SINRs. Hence we prefer gNB can enable or disable frequency hopping rather than standard mandating the frequency hopping. 
Proposal 2:  The gNB can enable or disable frequency hopping irrespective of the length of long PUCCH  
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In this contribution we describe our views on long PUCCH up to 2 bits.
Based on our observations, we have the following proposals:
Proposal 1:  For long PUCCH up to 2 bits, DM-RS always occurs in every odd symbol of the slot 
[bookmark: _Ref450342757][bookmark: _GoBack]Proposal 2:  The gNB can enable or disable frequency hopping irrespective of the length of long PUCCH  
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