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1.	Introduction
In the previous meetings [1], UL control channel combination transmission with the same and the different durations were discussed for both the same starting symbols and the different starting symbols cases. Current collision handling method does not consider service type, for example, eMBB service and URLLC service. URLLC service is a typical service type in NR. In the case of a UE supported by both eMBB and URLLC service, service priority should be considered for the UL control multiplexing considering the latency and reliability requirement. In this document, eMBB and URLLC UCI multiplexing is discussed.
2. eMBB and URLLC HARQ-ACK multiplexing 
For a UE supported by both eMBB and URLLC service, it is assumed that UE can differentiate eMBB/URLLC service in PHY layer. Actually, PHY layer can obtain the service information based on DCI or configuration corresponding to BLER target etc. For example, for a UE with simultaneous eMBB and URLLC transmission, UE can be aware of a URLLC related transmission by scheduling DCI. The PUSCH or HARQ-ACK of PDSCH corresponding to URLLC DCI are known by UE side. For SP-CSI/P-CSI reporting, UE can obtain BLER target information from the RRC configuration parameters. In a reporting occasion, UE may realize the SP-CSI/P-CSI from which service type. It is reasonable that UE can differentiate eMBB or URLLC service in PHY layer.      
Observation 1: UE can differentiate eMBB or URLLC service-related transmission in PHY layer.
· UE can differentiate HARQ-ACK of eMBB or URLLC service based on the scheduling DCI.
In the following section, the collision handling of eMBB and URLLC HARQ-ACK multiplexing is discussed. Multiplexing rule focus on the following aspects:
· the service characteristics, e.g., URLLC service has higher priority
· processing timeline should be unchanged as much as possible.
· Reliability should be guaranteed for URLLC HARQ-ACK multiplexing
Case 1: eMBB HARQ-ACK vs. URLLC HARQ-ACK
In UL, there is the potential collision of eMBB HARQ-ACK and URLLC HARQ-ACK. A UE may be scheduled with a URLLC DL transmission after eMBB DL transmission is scheduled. The URLLC PDSCH is transmitted before HARQ-ACK transmission for eMBB DL. Meanwhile, HARQ-ACK for URLLC DL may be overlapped in time with HARQ-ACK for eMBB DL, as shown in Fig. 1. A method is transmitting the multiplexed HARQ-ACK bits from both services by UEs. Considering the latency requirement, URLLC HARQ-ACK resource should be selected. The processing timeline for HARQ-ACK of eMBB multiplexing should meet UE processing capability. Typically, UE has prepared eMBB HARQ-ACK transmission before URLLC DL grant reception. In this case, UE discards preparing eMBB HARQ-ACK transmission and multiplexes HARQ-ACK bits from both services on URLLC resource. On the other hand, the increasing multiplexed payload size should not reduce reliability of URLLC UCI transmission. A code rate can be configured for the UE. If total payload sizes exceed the code rate, HARQ-ACK for eMBB service would be dropped.  
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Figure 1: The processing timeline is allowed and UE multiplexes HARQ-ACK of both service on URLLC resource
On the contrary, if URLLC HARQ-ACK transmission is earlier than eMBB HARQ-ACK. The processing time of multiplexing emBB HARQ-ACK may be not satisfied, as shown in Fig.2. In this case, UE can assume that the later received DL grant overwrite the previous DL scheduling, i.e., HARQ-ACK for URLLC DL has the higher priority and eMBB HARQ-ACK transmission is canceled.
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Figure 2: The processing timeline is not allowed and UE transmit HARQ-ACK for URLLC and drop HARQ-ACK of eMBB
Proposal 1: For UE supporting multiplexing of eMBB and URLLC service, in the case of overlapping between eMBB HARQ-ACK and URLLC HARQ-ACK, 
· If processing timeline is allowed and the total HARQ-ACK payload size does not exceed the configured code rate, eMBB HARQ-ACK is multiplexed on URLLC UL transmission.
· Otherwise, UEs transmit HARQ-ACK for URLLC and drop HARQ-ACK for eMBB. 
Case 2: eMBB PUSCH vs. URLLC HARQ-ACK
In UL, there is a case of collision of eMBB PUSCH and URLLC HARQ-ACK. A UE may be scheduled with a URLLC DL transmission after eMBB UL scheduling. The URLLC PDSCH is transmitted before for eMBB PUSCH transmission. In this case, the HARQ-ACK for URLLC DL may be overlapped in time with eMBB PUSCH. Similar to  case 1, HARQ-ACK for URLLC DL needs to be prioritized, i.e. UE follows the later received DL grant to proceed the URLLC HARQ-ACK transmission and cancels eMBB PUSCH transmission.
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Figure 3: Example of intra-UE UL multiplexing between scheduling-based eMBB PUSCH and scheduling-based URLLC HARQ-ACK transmissions
Proposal 2: For UE supporting multiplexing of eMBB and URLLC service, in the case of overlapping between eMBB PUSCH and URLLC HARQ-ACK, 
· UEs transmit HARQ-ACK for URLLC and drop eMBB PUSCH. 
Case 3: eMBB HARQ-ACK vs. URLLC PUSCH
In UL, eMBB HARQ-ACK transmission and URLLC PUSCH can collide. UE may be scheduled with a URLLC UL scheduling after eMBB PDSCH transmission. The URLLC UL scheduling is before HARQ-ACK for eMBB DL. In this case, URLLC PUSCH may be overlapped in time with HARQ-ACK for eMBB DL. It can be considered that eMBB HARQ-ACK multiplexed on URLLC PUSCH because the cancelled eMBB HARQ-ACK transmission would reduce the performance of eMBB service. If processing timeline for HARQ-ACK multiplexing is allowed. UE can multiplex HARQ-ACK bits for eMBB on URLLC PUSCH. The increasing multiplexed payload size should not reduce reliability of URLLC PUSCH. A code rate can be configured to the UE for the potential UCI multiplexing for other service. If payload sizes exceed the code rate, HARQ-ACK bits for eMBB would be dropped.  
On the contrary, URLLC PUSCH can be prioritized similar to case one. In this case, UE follows the later received UL grant to proceed the URLLC UL transmission and cancels eMBB HARQ-ACK transmission.
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Figure 4: Example of intra-UE UL multiplexing between scheduling-based eMBB HARQ-ACK and scheduling-based URLLC PUSCH transmissions
Proposal 3: For UE supporting multiplexing of eMBB and URLLC service, in the case of overlapping between eMBB HARQ-ACK and URLLC PUSCH, 
· If processing timeline is allowed and HARQ-ACK payload size does not exceed the configured code rate, eMBB HARQ-ACK is multiplexed on URLLC PUSCH.
· Otherwise, UEs transmit URLLC PUSCH and drop eMBB HARQ-ACK bits. 
3.	Conclusion
In this document, we discuss the eMBB and URLLC UL multiplexing. The following suggestions are proposed.
Observation 1: UE can differentiate eMBB or URLLC service-related transmission in PHY layer.
· UE can differentiate HARQ-ACK of eMBB or URLLC service based on the scheduling DCI.
Proposal 1: For UE supporting multiplexing of eMBB and URLLC service, in the case of overlapping between eMBB HARQ-ACK and URLLC HARQ-ACK, 
· If processing timeline is allowed and the total HARQ-ACK payload size does not exceed the configured code rate, eMBB HARQ-ACK is multiplexed on URLLC UL transmission.
· Otherwise, UEs transmit HARQ-ACK for URLLC and drop HARQ-ACK for eMBB.
Proposal 2: For UE supporting multiplexing of eMBB and URLLC service, in the case of overlapping between eMBB PUSCH and URLLC HARQ-ACK, 
· UEs transmit HARQ-ACK for URLLC and drop eMBB PUSCH.
Proposal 3: For UE supporting multiplexing of eMBB and URLLC service, in the case of overlapping between eMBB HARQ-ACK and URLLC PUSCH, 
· If processing timeline is allowed and HARQ-ACK payload size does not exceed the configured code rate, eMBB HARQ-ACK is multiplexed on URLLC PUSCH.
· Otherwise, UEs transmit URLLC PUSCH and drop eMBB HARQ-ACK bits. 
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