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1. Introduction
In this contribution, we discuss multiplexing of different data durations for uplink.
2. Multiplexing of different data durations for uplink
[bookmark: _Hlk481753303]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 and any splitting loss.
For NR, data transmissions with different durations should be able to be multiplexed on one carrier in efficient manner. If the traffic of shorter data transmission is constant and high, 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 sporadic, resource reservation for the shorter data transmissions degrades the spectral efficiency of the carrier.
In order to transmit the bursty traffic with short duration while maintain high resource usage efficiency, for downlink, support of preemption indication was agreed. In case of downlink, preemption itself can be done by the gNB in UE transparent manner; however, informing the pre-empted resource or pre-empted CBG(s) is highly benefical, so that the impacted resource/CBG(s) can be recovered.
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Fig. 1	Multiplexing between long-TTI and short-TTI.

On the other hand, in case of uplink, the puncturing, if it is enabled, shall be done by the UE. Besides, the UE required to puncture the transmission does not know when/whether the puncturing is necessary especially when the punctured resource is taken for the other UE. Therefore, gNB indication for puncturing is necessary. Furthermore, if the indication regarding puncturing resource is missed by the UE, the puncturing cannot be carried out. Therefore, the puncturing indication should sufficiently be robust against the miss-detection. If the short-TTI transmission is URLLC traffic requiring ultra-reliability, the puncturing indication should also meet the requirement of the reliability for URLLC; otherwise the URLLC reliability degrades due to less-reliable puncturing indication. 
As for the indication, the straightforward approach is to utilize UE-specific PDCCH or group-common PDCCH [1]-[2]. For cross-slot scheduling, group-common PDCCH should be able to be used to indicate the starting position and duration of the data in the slot where the data is cross-slot scheduled (see Fig. 2 (a) and [1] for details). This signaling can be further re-used to indicate which part of the data shall be punctured for the transmission (see Fig. 2 (b)).
[image: ]
(a) Indication of starting position of the scheduled data by a PDCCH
[image: ]
(b) Indication of puncturing position of the scheduled data by a PDCCH
Fig. 2	Puncturing indication.

Proposal:
· For uplink eMBB and URLLC multiplexing by dynamic scheduling,
· Investigate the feasibility and necessity of uplink puncturing indication.

3. Conclusion
Proposal:
· For uplink eMBB and URLLC multiplexing by dynamic scheduling,
· Investigate the feasibility and necessity of uplink puncturing indication.
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