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Introduction
In RAN #71, a new study item New Radio (NR) Access Technology was approved.  In RAN1 # 89 the following agreement was reached on the number of Codewords. 
Agreements:
· For >4-layer transmission, each of the two CWs is mapped to at most 4 layers
· At least support the following layer split for L >4 layer transmission: the 1st  layers  CW0 and remaining layers  CW1
· For >4 layer transmission, investigate further whether or not to support additional correspondence with limited number of possibilities 
· The mapping is configured by gNB to the UE
· FFS whether by RRC signaling or DCI or both 
· FFS possible mapping configured by gNB
· FFS  whether the UE report the preferred layer mapping

From the agreement it is clear that two codewords are supported if the transmission rank is greater than four else single codeword is supported. However, there is no formal agreement on the number of HARQ-ACK bits for the two codeword MIMO system. 
In this contribution, we describe our views on HARQ-ACK bits for multiple codeword MIMO systems.  
 HARQ-ACK Multiplexing for Multi codeword MIMO 
[bookmark: _Ref378529477]Since HARQ-ACK bits are needed to determine whether the transmitted packet is received correctly received or not. For multiple codeword MIMO, we envision two design options for HARQ-ACK design.
·  Option 1: With explicit indication or Spatial Multiplexing: In this option, the two separate HARQ-ACKS for each codeword is transmitted. Hence even one code word is passed and the other is a failure successive new transmissions and re(transmisions) takes place without depending on the other codeword. In this case, since a new data indicator is signaled for each codeword in the DCI, the UE won’t be confused even if we use same HARQ process number for each codeword.  The only drawback with this approach is extra bits are needed to transmit the second codeword.
· Option 2: Spatial Bundling: In this option, the HARQ-ACK bits belong to the two codewords are bundled and sent only HARQ-ACK to the network. In this way, the signaling overhead is reduced for uplink control channel. In our view, this approach limits the performance of two codeword MIMO as the channel quality between codewords varies if we increase the transmission rank. For example we observed a difference of 12 dB between the layers for 8 layers transmission.  Hence unnecessary penalizing the passed codewords due to the failure of the other codeword is not beneficial in NR MIMO. 
[bookmark: _GoBack]Proposal 1:  For multi codeword MIMO, NR should support separate HARQ-ACK bit for each codeword 
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In this contribution we described the HARQ-ACK  details  for multi codeword MIMO.
Based on our observations, we have the following proposal:
[bookmark: _Ref450342757]Proposal 1:  For multi codeword MIMO, NR should support separate HARQ-ACK bit for each codeword 
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