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1	Introduction
The scenarios of intra UE prioritization/multiplexing have been discussed in eURLLC SI and IIoT SI. Among all the scenarios included later in eURLLC WI [1] and IIoT WI [2] there is a problem when UCI overlaps with data transmission in UL. At our view, for this scenario there is a room for improvements not only limiting to URLLC vs. eMBB prioritization, but in more general way for any traffic type. In this paper we discuss the possibility of multiplexing UCI on CG PUSCH without UL-SCH data.
[bookmark: _Ref178064866]2	Discussion
One problem is, while Rel-15 specification allows UCI on PUSCH without UL-SCH data, this is prohibited for PUSCH of UL configured grant (CG). Forbidden UCI on a Configured Grant PUSCH without UL-SCH data will cause the problem that both spectrum and gNB process resource usage inefficiency. The PUSCH spectrum for the configured grant needs to be reserved for a potential UL PUSCH transmission if there is UL-SCH data and HARQ-ACK and/or CSI may be transmitted as UCI on the configured grant PUSCH resource if timing permits. But also, the PUCCH spectrum also needs to be reserved for the potential transmission of UCI HARQ-ACK and/or CSI if there is no UL-SCH data. Both spectrums are wasted because of this ambiguity behavior.  Furthermore, gNB/eNB needs to perform double detection on both PUSCH and PUCCH channel to prepare the potential transmissions. The processing resources are also wasted. 
[bookmark: _Toc5157257][bookmark: _GoBack]Discuss possibility of UCI transmission on configured grant PUSCH without UL-SCH data.

Another problem is, SR is currently not allowed to be multiplexed onto PUSCH; only HARQ-ACK and CSI reports can be multiplexed in a PUSCH. For a PUSCH of UL CG, it is useful to multiplex SR to PUSCH, where the SR indicates the scheduling request of dynamically scheduled UL data. This need exists whenever the UE has simultaneous periodic and aperiodic UL traffic. Here both the periodic and aperiodic traffic can be eMBB or URLLC traffic. In fact, this issue already is in scope of eURLLC working item.
[bookmark: _Toc5157258]Enable the possibility of multiplexing/puncturing SR with PUSCH in case of eMBB/URLLC coexistence.

Another argument for enabling UCI on CG PUSCH can be that PUCCH supports single-port transmission only. Tx diversity schemes for PUCCH has been discussed but is not adopted in Rel-15. Since PUSCH supports multi-antenna transmission up to 4 ports there may be a pre-coding/beamforming gain by transmitting UCI on PUSCH compared to PUCCH.
Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	Discuss possibility of UCI transmission on configured grant PUSCH without UL-SCH data.
Proposal 2	Enable the possibility of multiplexing/puncturing SR with PUSCH in case of eMBB/URLLC coexistence.
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