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1. Introduction
In ultra-reliable communication, data channel reliability can be achieved by re-transmission mechanism improvement, and also can be implemented by initial transmission enhancement. For HARQ management aspect, re-transmission times, RV control and ACK/NAK feedback would have impact to transmission reliability control. In the scheduling aspect, MCS selection and resource allocation also have impact to reliability improvement, moreover, the synergy of scheduling and HARQ should be designed jointly to achieve high reliability.  In this contribution, we will analyze the related issues on HARQ and scheduling aspects to address the reliability improvement.
2. Discussion  
If reliability needs to be enhanced for a first transmission, naturally, more conservative MCS can be selected. Equivalently, more physical resources need to be assigned to in order to transmit a same packet. Actually it is depending on BLER target, for example, if BLER target is 10^-1, one MCS matching certain SINR should be selected, but when the BLER target is 10^-3, new MCS matching same SINR should be used. Hence, MCS selection is relying on required BLER target. In general, ultra-reliable transmission needs stringent BLER target. It means for same SINR condition, suitable MCS for URLLC and eMBB, it would be different. Then it will generate one question: do we need to define one new MCS table with strict BLER target for ultra-reliable communications?
Regarding above question, it may be related to another question: if one single time transmission is critical to achieve the stringent BLER target? If one single time transmission meets the 10^-1 target, several re-transmissions will approach the zero BLER quickly. Similarly, if repetition transmission is used, then initial retransmission bundled with multiple repeated transmissions will also approach very low BLER target. Though repeated transmission in LTE is only related to time domain, frequency repetition can be considered in NR as well, for example  in DL. If bundled repetition in one transmission is deemed as one basic technique, then new MCS table seems not be necessary. Furthermore, defining one new BLER target is one huge task, which means in each SINR grade, we need to specify the suitable MCS level per URLLC BLER target. When SINR is relatively high, it may be corresponding to MCS shift from EMBB to URLLC, but when SINR is relatively low, the MCS related to URLLC will be approaching very low coding rate, which is not used in EMBB service. Based on above analyses, generally it is not desired to have one new MCS table.
Furthermore, if CQI reporting uses same CQI table as eMBB, indeed there is one CQI gap between eMBB and URLLC since the BLER target is different. In order to help gNB to make effective link adaption, some assistant information feedback needs further study. However, how to set up one effective CSI reporting needs further study by taking into account UE feedback accuracy and gNB scheduling flexibility.
Proposal 1: Further consider repetition transmission impact and CSI reporting enhancement before defining one new MCS table dedicated for URLLC.
In HARQ management, there are two factors to be determined for URLLC, one is re-transmission times and another is redundancy version control. If repetition is used, it will generate one undesired latency increase. Then we can consider two aspects optimizations: 1) if using earlier ACK to terminate the repetition; 2) if changing the redundancy version in each repetition to speed decoding convergence.  Another aspect is if introducing varied repetition times in different scenarios. Since retransmission control and repetition format are highly relevant in URLLC, some further investigation is expected. 
Proposal 2: Consider joint design for HARQ re-transmission and repetition transmission.  

In case of other enhanced transmission scheme for reliability improvement, frequency hopping, interleaving and MIMO diversity can be considered.  Nevertheless, these techniques have been already used in conventional MBB services, hence, how to combine these techniques with repetition could be one new point to be further investigated. 
3. Conclusion

In this contribution, we discuss HARQ and scheduling aspects concerning the ultra-reliable transmission. The following proposals should be considered:
Proposal 1: Further consider repetition transmission impact and CSI reporting enhancement before defining one new MCS table dedicated for URLLC. 
Proposal 2: Consider joint design for HARQ re-transmission and repetition transmission.  
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