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Introduction
There has been some discussion on RV and NDI indication for DL-SCH. In this contribution, we share our view on this topic.
RV and NDI for DL-SCH
Since DL-SCH uses asynchronous adaptive HARQ, the most straightforward solution is to allocate 1-bit for NDI and 2-bit for RV. For example, as in HSDPA, a 1-bit toggling NDI is used.

However, it is not clear that the 1-bit NDI is needed. The only argument in favor of the additional NDI bit is that a toggling NDI can eliminate the possibility of falsely combining transmissions across two consecutive packets. However, assuming the residual packet error of the first packet (and hence every packet) is controlled to be ~1%, the probability of a packet error of the 1st packet (~1%) and the UE missed the first transmission of the 2nd packet (~1%), is about 0.01%, which can be ignored. 
If the NDI is removed, one of the RV needs to be used as an indication of the first transmission of a packet. Typically, RV=0 can be used to achieve that purpose. 
On another (related) note, it has been argued that TBS only need to be indicated in the first transmission, which would require the PDCCH error (miss detection) rate to be about or less than 1(10-3, which in turn will mean an extra 1dB transmission power, compared with a typical 1(10-2 operating point of PDCCH. On the other hand, even if TBS is explicitly indicated for retransmissions, we expect the increase in power consumption for PDCCH to be within the same range. Therefore, we prefer not to jointly encode RV with TBS. We also prefer to explicitly indicate TBS, or at least to provide sufficient information to calculate TBS, in the downlink grant messages for retransmissions.
It has also been argued that without an independent NDI bit, if UE receives a retransmission grant while expecting a new packet grant, the UE cannot tell whether it is caused by eNB having misinterpreted ACK as NAK (~10-2) or UE missing a new packet grant (~10-2). This concern is overstated. If the TBS is indicated in the retransmission grant, this problem will only occur if the TBS of these two packets happens to be the same, which in our view can only occur with a small probability. In that case, UE can send an ACK to terminate the HARQ process, resulting in a minimal increase of packet loss. Or alternatively, UE can flush the buffer and attempt decoding the packet as usual, resulting in a minimal loss of throughput (because the packet is already received).
In the proposal in [2], if DTX is detected for the first transmission, eNB needs to retransmit the packet with the same resource allocation and the same MCS. That put additional constraints on the scheduler flexibility and may potential result in throughput loss since the channel condition has changed. 
Conclusion

In summary, we propose to use 2 bits for RV indication with RV=0 indicating the first transmission. However, an independent 1 bit NDI will also be acceptable, which adds extra protection against signaling error (though the necessity is questionable). However, we are concerned with the designs that disallow indication of TBS during retransmissions.
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