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1. Introduction
In this contribution, we discuss multiplexing of different data durations for downlink.
2. Multiplexing of different data durations for downlink
Shorter data transmission duration is promising to satisfy low latency requirement for URLLC and/or eMBB low latency services. Especially for URLLC services, extremely tight latency/reliability requirements shall be met by using shorter data transmission duration. On the other hand, for the services where latency requirement is not extremely tight while high spectral efficiency is important, longer data durations are more preferable, since it reduces control/RS overhead.
It is possible that data transmissions with different durations are multiplexed on one carrier. If the traffic of shorter data transmission in the carrier of the system is constant, it is reasonable to reserve a certain amount of resources for the shorter data transmissions. On the other hand, if it is not constant or very sparse, resource reservation for the shorter data transmissions degrades the spectral efficiency of the carrier.
In order to accommodate the bursty traffic with short duration while maintain high resource usage efficiency, for downlink, gNB is able to allocate longer data transmission without taking into account possible shorter data transmission. Once shorter data transmission requiring low latency is coming, the gNB allocates the resource by preempting some resources from the longer data transmission. In order to mitigate the negative impact of such preemption on the longer data transmission, RAN1 agreed to support preemption indication for downlink.
At the last meeting, RAN1 agreed that no new physical channel specific for indication of DL resources being preempted by another DL transmission is introduced. Nevertheless, the details of the indication are still FFS.
There are two approaches on the indication; (1) it indicates a set of physical resources, e.g., PRB/symbol, and (2) it indicates a set of logical data block, e.g., CB or CBG. In case of (1), the indicated set of resources could be part of a CB and hence, the preempted CB may still be able to be correctly decoded even without subsequent re-transmission if the coding rate of the CB is sufficiently low such that the error due to preempted resources are correctable. In case of (2), the indicated set of resources is at least one CB and hence, the indication cannot improve the decoding performance of the indicated CB; therefore, the subsequent re-transmission is the baseline. Note that even in case of (2), gNB can perform sub-CB level preemption, if it is necessary; the indication granularity cannot be less than a CB.
Meanwhile, RAN1 also agreed to support CBG-based re-transmission. For this, a TB is segmented to CBs, and CBs form one or multiple CBGs [1]. Then, HARQ-ACK feedback is done per CBG basis, so that the gNB can re-transmit one or some of CBGs of the TB. For CBG-based re-transmission, besides HARQ-ACK per CBG, DCI indication of which CBG(s) is/are re-transmitted is necessary. If the UE configured with CBG-based re-transmission can be notified of which CBGs) is/are impacted by puncturing, (2) can be realized. Considering that the benefit of (1) is limited or even harmful from DL overhead and conservative scheduling point of view, we prefer to adopt the approach (2) to design a unified solution for CBG-based re-transmission and preemption indication. Details of our views are found in [2].
It is FFS whether/how to align symbol boundary and CBG boundary. At least for some DCI setting (e.g., MCS index, PRB number, layer number, etc), it should be possible to align these two. This should be considered as part of CB segmentation and codeword mapping.
Proposal:
· The preemption indication is TB-level or CBG-level and is included in the DCI scheduling the subsequent transmission.
· Opt. 1: Introduce one bit field in the scheduling DCI.
· Opt.2: Re-use RV field.

3. Conclusion
Proposal:
· [bookmark: _GoBack]The preemption indication is TB-level or CBG-level and is included in the DCI scheduling the subsequent transmission.
· Opt. 1: Introduce one bit field in the scheduling DCI.
· Opt.2: Re-use RV field.
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