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1. Introduction
In this contribution, following the work item description [1], we discuss potential enhancements on
· Intra-UE multiplexing and prioritization of traffic with different priority, including the cases with UCI on PUCCH and UCI on PUSCH, and
· The dropping timeline of a low priority channel when it collides with a high priority PUSCH.
2. UCI Multiplexing Enhancements
In NR Rel-16, two levels of priorities can be indicated for different services, i.e. a lower priority or eMBB services and a higher priority for URLLC service. For intra-UE collision between UL transmissions, the UE may first resolve collision between UL transmissions with same priority, then resolve collision between UL transmissions with different priorities. 
Also in Rel-16, UCI multiplexing of different priorities are not supported, intra-UE channel collision handling is performed by channel dropping. In case a high-priority UL transmission overlaps with a low-priority UL transmission, the high priority UL channel is transmitted, and the low-priority UL channel transmission is always dropped fully or partially depending on timeline constraints.  
The dropping behaviour ensures the operation of URLLC services with the cost of eMBB services. Especially, dropping eMBB HARQ-ACK feedback will cause gNB unnecessarily retransmits the corresponding eMBB PDSCHs even if they are corrected received. 
Similarly, the dropping of eMBB PUSCH transmission when it overlaps with URLLC UL transmission requires extra UL grants and PUSCH retransmissions. In both cases, the data delivery of eMBB are impacted because of the retransmissions of data and/or corresponding HARQ-ACK feedback, and the effective throughput and spectrum efficiency of NR services would be reduced.
To reduce unnecessary dropping of eMBB channels by URLLC HARQ-ACK feedback, some enhancements can be considered for UCI multiplexing on different type of physical channels. 
Currently, if a PUCCH carrying eMBB HARQ-ACK collides with a PUCCH carrying URLLC HARQ-ACK, only the PUCCH carrying HARQ-ACK for URLLC is transmitted, and the PUCCH for eMBB HARQ-ACK will be dropped based on some timeline requirements. To minimize the unnecessary dropping of HARQ-ACK feedback, multiplexing of URLLC HARQ-ACK and eMBB HARQ-ACK on a single PUCCH can be supported under some timeline restrictions. 
For example, if the eMBB HARQ-ACK PUCCH can be fully dropped based on the current channel dropping timeline, HARQ-ACK enhancement can be supported for multiplexing of both URLLC HARQ-ACK and eMBB HARQ-ACK on a single PUCCH if the capacity allows. The multiplexed HARQ-ACK bits should be reported on a high priority PUCCH resource configured for the high priority HARQ-ACK to ensure the reliability of URLLC HARQ-ACK. 
The existing channel dropping methods should still be used if the low priority PUCCH for eMBB HARQ-ACK transmission is already started before the URLLC HARQ-ACK reporting is known.
Proposal 1:  Support multiplexing of URLLC HARQ-ACK and eMBB HARQ-ACK on a single URLLC PUCCH
Furthermore, in Rel-16, if a URLLC HERQ-ACK PUCCH collides with an eMBB PUSCH, the eMBB PUSCH is dropped even if the overlapping region is very small. As a result, the whole eMBB PUSCH transmission is abandoned. If the PUSCH is multiplexed with UCI, e.g. eMBB HARQ-ACK and/or CSI, the multiplexed UCI will also be lost.
To reduce the PUSCH dropping and degradation, URLLC HARQ-ACK multiplexing on eMBB PUSCH should be supported under some timeline restrictions. 
If URLLC HARQ-ACK multiplexing on eMBB PUSCH is supported, some details should be discussed and enhanced. For example, a different beta offset value should be used for URLLC HARQ-ACK on eMBB PUSCH; the starting symbol of HARQ-ACK multiplexing could be more flexible, and the URLLC HARQ-ACK may be multiplexed in one hop of the PUSCH only. Furthermore, how to multiple URLLC HARQ-ACK and eMBB UCI on a single eMBB PUSCH should be discussed.
Proposal 2:  Support multiplexing of URLLC HARQ-ACK on eMBB PUSCH
3. Dropping timeline with PUSCH collision
For collision between PUSCH transmissions with different priorities, the high priority PUSCH should be transmitted, and the low priority PUSCH should be dropped. However, the dropping timeline of the low priority channel may be a little bit different depending on the type of the high priority PUSCH.
The low priority PUSCH is a low priority channel regardless if it is dynamic grant (DG) or configured grant (CG). For collision with a high priority DG PUSCH, the current mechanism is sufficient, i.e., the UE is expected to cancel the low-priority UL transmission starting from Tproc,2 +d1 after the end of PDCCH scheduling the high-priority PUSCH transmission. 
Proposal 3: For collision with a high priority DG PUSCH, keep existing Rel-16 dropping timeline. 
For a CG PUSCH, a PUSCH transmission occurs if there is data in the buffer of the CG traffic. If there is no data, the CG PUSCH is not transmitted. Thus, a UL channel overlap a CG PUSCH does not always lead a channel collision.
Thus, in case of channel overlapping with a CG PUSCH with high priority, if there is data in the buffer for the CG PUSCH before the beginning of the low priority channel, the low priority channel can be fully dropped since a collision is known already. On the other hand, if there is no data in the buffer of the high priority CG PUSCH transmission before the low priority channel starts, the low priority channel should start as scheduled. And if data arrives after the start of low priority channel, the high priority CG PUSCH channel should be transmitted by dropping the ongoing low priority channel. The low priority channel may be dropped from the overlapping symbol or when data arrives at the buffer for the CG PUSCH transmission. 
Therefore, it can be a UE implementation issue as long as the low priority channel is dropped before the starting symbol of the high priority CG PUSCH transmission.
Proposal 4: For collision with a high priority CG PUSCH, it is up to UE implementation as long as the low priority channel is dropped before the start of the high priority CG PUSCH transmission.
4. Conclusion
[bookmark: _References]In this contribution, we provide the following proposals for potential enhancement of intra-UE multiplexing and prioritization. 
For HARQ-ACK reporting on PUCCH and PUSCH considering codebooks and channels with different priorities, we propose
· Proposal 1:  Support multiplexing of URLLC HARQ-ACK and eMBB HARQ-ACK on a single URLLC PUCCH
· Proposal 2:  Support multiplexing of URLLC HARQ-ACK on eMBB PUSCH
For collision handling between PUSCH with different priorities, we propose
· Proposal 3: For collision with a high priority DG PUSCH, keep existing Rel-16 dropping timeline. 
· Proposal 4: For collision with a high priority CG PUSCH, it is up to UE implementation as long as the low priority channel is dropped before the start of the high priority CG PUSCH transmission.
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