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1 Introduction
In the RAN#78 meeting, robust URLLC UCI mapping in PUSCH was discussed [1], and RAN1 shall strive for the completion of UCI multiplexing issues in NR Rel-15. 
Current situation is only UCI multiplexing for eMBB was discussed in case the starting symbol of PUCCH and PUSCH is the same. For other cases of eMBB or UCI multiplexing for URLLC w/ or w/o eMBB coexistence is not touched yet. In this contribution, we mainly focus on URLLC, and list some cases to be discussed for URLLC UCI multiplexing w/ or w/o eMBB service. 
2 Discussion
When a single slot PUCCH overlaps with a single PUSCH, it was agreed PUCCH is not transmitted and UCI is piggybacked on PUSCH. Once PUCCH and PUSCH having the same starting symbol, the mapping rules are the same no matter the ending symbol is the same or not. Considering the limited time before the last drop of NR Rel-15 in June, similarly, only cases that PUCCH and PUSCH with same starting symbol is considered in Rel-15 for URLLC UCL multiplexing.
Proposal 1: For URLLC UCL multiplexing, PUCCH and PUSCH with the same starting symbol should be first studied and strive to be specified in Rel-15. 
2.1 URLLC UCI piggyback on eMBB PUSCH
In case URLLC UCI is piggybacked on eMBB PUSCH, the reliability of UCI which has high priority needs to be ensured. The following, we list two cases should be further considered. 
· Case 1: eMBB PUSCH + URLLC PUCCH. Except for using a relative large Beta-offset value for URLLC UCI to ensure the reliability of UCI, other aspects may be also desirable, e,g. ways to ensure the low latency. For instance, URLLC UCI should only be mapped on the first hop when piggybacks on PUSCH with frequency hopping [2].
· Case 2: eMBB PUSCH + eMBB PUCCH + URLLC PUCCH. Compared to Case1, it also needs to consider how to treat eMBB UCI in this case. A priority rule among all UCI may need to be firstly clarified, such as URLLC HARQ-ACK > URLLC CSI part 1 > URLLC CSI part 2 > eMBB HARQ-ACK > eMBB CSI part 1 > eMBB CSI part 2 > eMBB PUSCH. 
Proposal 2: Enhancement on URLLC UCI piggyback on eMBB PUSCH should be considered, including 
· Simultaneous transmission of eMBB PUSCH and URLLC PUCCH. 
· Simultaneous transmission of eMBB PUSCH, eMBB PUCCH and URLLC PUCCH.
2.2 eMBB UCI piggyback on URLLC PUSCH
In case eMBB UCI is piggybacked on URLLC PUSCH, the reliability of PUSCH which has high priority needs to be ensured. An initial question is whether it is allowed to piggyback eMBB UCI on URLLC PUSCH. For example, HARQ-ACK of eMBB can be transmitted while CSI including both CSI Part 1 and CSI Part 2 for eMBB should be dropped. If at least one type of eMBB UCI is allowed, then the following three cases should be further considered. 
· Case 1: eMBB PUCCH + URLLC PUSCH. Except for using a relative small Beta-offset value for eMBB UCI to ensure the reliability of URLLC PUSCH, other aspects may be also desirable, e,g. how many eMBB UCI bits can be piggybacked, and on which REs the UCI is mapped to reduce the impact on URLLC PUSCH, etc.  
· Case 2: eMBB PUCCH + URLLC PUSCH + URLLC PUCCH. Similar to Case 2 in Section 2.1, a priority rule among all UCI may need to be firstly clarified in this case. For instance, whether eMBB HARQ-ACK has a higher priority over URLLC CSI. 
· Case 3: eMBB PUSCH + eMBB PUCCH + URLLC PUSCH + URLLC PUCCH. Considering eMBB has the lowest priority, eMBB data on PUSCH shall be dropped. Then a same rule should be used as Case 2 above. 
Proposal 3: Enhancement on eMBB UCI piggyback on URLLC PUSCH should be considered, including 
· Simultaneous transmission of eMBB PUCCH and URLLC PUSCH. 
· Simultaneous transmission of eMBB PUCCH, URLLC PUSCH and URLLC PUCCH.
· Simultaneous transmission of eMBB PUSCH, eMBB PUCCH, URLLC PUSCH and URLLC PUCCH.
3 Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide some considerations on URLLC UCI, and following proposals are given, 
Proposal 1: For URLLC UCL multiplexing, PUCCH and PUSCH with the same starting symbol should be first studied and strive to be specified in Rel-15. 
Proposal 2: Enhancement on URLLC UCI piggyback on eMBB PUSCH should be considered, including 
· Simultaneous transmission of eMBB PUSCH and URLLC PUCCH. 
· Simultaneous transmission of eMBB PUSCH, eMBB PUCCH and URLLC PUCCH.
Proposal 3: Enhancement on eMBB UCI piggyback on URLLC PUSCH should be considered, including 
· Simultaneous transmission of eMBB PUCCH and URLLC PUSCH. 
· Simultaneous transmission of eMBB PUCCH, URLLC PUSCH and URLLC PUCCH.
· Simultaneous transmission of eMBB PUSCH, eMBB PUCCH, URLLC PUSCH and URLLC PUCCH
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