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1. Introduction
In the RAN 1 #86b meeting the transmission scheme of open loop DMRS has been agreed as follows [1]. 
· Denote the modulation symbol index as i, RE-level PDSCH processing for semi-open-loop MIMO is based on DMRS ports 7/8
·  Rank-1: Tx diversity
· 

· Rank-2:  co-phasing cycling
· 
[image: ]
In this contribution we provide our views on open-loop transmission scheme for rank>2 case.
2. Discussion 
Since Rel-8, the open-loop technique has been adopted. In TM3, when rank v is greater than 1, the precoder for PDSCH with large delay CDD can be changed every v subcarriers. For every v contiguous subcarriers, the same random precoders can be used to form v beams. Within these subcarriers, the CDD matrix can change the mapping of v intermixed data symbols to the v beams, which makes the channel qualities of the TB close to each other. When rank v is equal to 1, the transmit diversity is used, where the SFBC is applied to 2 or 4 consecutive REs. 
As the TM3 is CRS based, it can support up to rank 4 transmission. For the DMRS based open-loop transmission, the transmit diversity has been approved for rank 1 transmission and the co-phasing cycling, which is the same as LD-CDD has been approved for rank 2 transmission. Similar to TM3, the DMRS based open-loop transmission should also support rank>2 case.
For rank>2 transmission, the RE-level precoder cycling can be applied to keep consistency with rank 1 and rank 2 transmission. As discussed in [2] and [3], significant performance gain can be observed from the case with large delay CDD compared to the case without large delay CDD. Since the large delay CDD has been utilized in TM3 and rank 2 DMRS based open-loop transmission, for rank>2 case, the large delay CDD based transmission scheme should be also supported.
Proposal 1: for rank>2, the large delay CDD based transmission scheme should be also supported, since some performance gain can be observed and it has already been used for TM3 and rank 2 DMRS based open-loop transmission. 
3. Conclusions
In this contribution we have provided our views on specification enhancements for DMRS based semi-open loop transmission. From the discussion, we have the following proposals.
Proposal 1: for rank>2, the large delay CDD based transmission scheme should be also supported, since some performance gain can be observed and it has already been used for TM3 and rank 2 DMRS based open-loop transmission. 
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