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1. Introduction
RAN1 has already conducted intensive discussion on downlink multiplexing with different transmission durations, and has standardized a pre-emption mechanism to realize the downlink multiplexing. Regarding uplink multiplexing, however, any discussion has not been conducted so far [1]
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[2]. This contribution discusses uplink multiplexing with different transmission durations where date transmission with longer duration for a scenario (i.e. eMBB) is interrupted by that with shorter duration for another scenario (i.e. URLLC), and shows our views on it.
2. Discussion
2.1. Whether to support uplink multiplexing with different transmission durations
From the viewpoints of usage scenarios, low latency transmission is important in not only downlink but also uplink to realize real-time interaction such as industrial automation, intelligent transportation systems and so on. Currently a grant-free transmission for uplink has already standardized to support the low latency transmission. However the grant-free transmission is conducted on a radio resource pre-configured by a RRC signaling. So one of disadvantages in the grant-free transmission is that wasted radio resources occur which are configured for URLLC UEs but are not utilized for actual data transmission of those UEs, especially in the case that the number of the URLLC UEs increases, which would lead to degradation of spectrum efficiency. To avoid the wasted radio resources in the grant-free transmission and enhance resource utilization, it is beneficial to support a solution where uplink transmission with longer duration is pre-empted by that with shorter duration as in downlink.
Proposal 1: NR supports uplink multiplexing with different transmission durations by a pre-emption-based mechanism.
2.2. How to notify a UE of radio resources pre-empted by other UEs
If a pre-empted-based mechanism between different UEs is supported in uplink, it is necessary to support a signalling to notify a UE of radio resources pre-empted by other UEs. In the pre-emption mechanism standardized in downlink, the pre-emption indication in the DCI (Downlink control information) Format 2_1 is supported which is transmitted and notifies the UE of the pre-empted radio resources after the pre-emption has occurred. In uplink, however, it is difficult to reuse the same scheme as that in downlink because the UE of which radio resources are pre-empted also transmits its data on the pre-empted radio resources even if the pre-emption is indicated afterward. As the result, uplink inter-UE interference occurs and performance would be degraded. So in case of uplink, the pre-emption indication needs to be transmitted before the UE of which radio resources are pre-empted starts its data transmission on the pre-empted radio resources.
Figure 1 shows an example of relation in time domain between a pre-emption indication (PI) and eMBB PUSCH transmission subject to the PI if the PI is transmitted before the actual pre-emption occurs in uplink under the assumption of slot-based monitoring periodicity for a PI. From this figure, it can be confirmed that the maximal latency from a PI transmission to occurrence of uplink pre-emption corresponds to monitoring periodicity for the PI plus processing time for decoding the PI in eMBB UEs, which means that latency from occurrence of an URLLC packet to its uplink transmission is somewhat large. The latency could be shortened if min-slot-based monitoring periodicity, but the pre-emption mechanism itself would be workable even if the PI is transmitted in advance of actual uplink pre-emption occurrence under the slot-based monitoring periodicity. The PI could be transmitted in a group-common or an UE-specific DCI.
Observation 1: Latency from occurrence of an URLLC packet to its uplink transmission is somewhat large if slot-based monitoring periodicity is assumed.
Proposal 2: Pre-emption indication which is transmitted in advance of actual uplink pre-emption occurrence and slot-based monitoring periodicity for the pre-emption indication can be baseline solution.
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Figure 1
an example of relation between pre-emption indication (PI) and PUSCH transmission from eMBB.
3. Conclusion
In this contribution, we discussed uplink multiplexing with different transmission durations and made the following observation and proposals.

Proposal 1: NR supports uplink multiplexing with different transmission durations by a pre-emption-based mechanism.
Observation 1: Latency from occurrence of an URLLC packet to its uplink transmission is somewhat large if slot-based monitoring periodicity is assumed.
Proposal 2: Pre-emption indication which is transmitted in advance of actual uplink pre-emption occurrence and slot-based monitoring periodicity for the pre-emption indication can be baseline solution.
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