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1 Introduction
During RAN1#92 meeting, following agreements were made for handling UL multiplexing of transmission with different reliability requirements [1]:

Agreements:

· Study the options to support dynamic resource sharing between eMBB UL and URLLC UL from different UEs (comparing with existing techniques)

· Option 1: eMBB UE cancels UL transmission when an indication is detected. Details to be discussed/clarified
· UE processing timeline for cancelation
· UE monitoring periodicity
· Group common or UE specific signalling (including the possibility to use eMBB scheduling DCI)
· reliability of indication
· Any impact due to timing advance
· Option 2: UL power control. URLLC UE transmits over the same resource with eMBB UE transmission. The transmission power for URLLC UL is boosted and/or transmission power for eMBB UL is reduced. Details need to be discussed/clarified
· Performance impact to eMBB/URLLC transmission

· How to signal the URLLC transmission power boosting
· How to signal the eMBB transmission power reduction after UL grant
· UE monitoring periodicity
· Processing timeline
· Feasibility of changing eMBB Tx power during the transmission 
· reliability of indication
· Any impact due to timing advance
· Other options including gNB receiver interference cancelation schemes are not precluded
· Aspects to be included in the study
· Processing timeline for grant-based procedure for URLLC in UL
· Applicability of the options to TDD and/or FDD can be studied
· Cases for GB-based & GF-based
In this document, we discuss multiplexing of slot-based PUSCH/long PUCCH (mainly for eMBB) with non-slot based PUSCH/short PUCCH (for URLLC) from different UEs. This document is modified from R1-1802680.
2 Discussion
When multiplexing slot-based PUSCH/long PUCCH and non-slot based PUSCH/short PUCCH from different UEs or from the same UE, different scheduling frequencies (i.e. non-slot vs slot level scheduling, semi-static vs dynamic scheduling), different HARQ processing timelines, and different processing delays for UL transmission upon reception of UL grant should be considered. 
2.1 Multiplexing of semi-statically configured non-slot based PUSCH/short PUCCH with dynamically scheduled slot-based PUSCH/long PUCCH
For multiplexing semi-statically configured non-slot based PUSCH/short PUCCH (e.g. URLLC SR, grant-free UL data transmission) with dynamically scheduled slot-based PUSCH/long PUCCH (e.g. grant-based UL data transmission, aperiodic CSI report), UE may operate according to the following descriptions: 
· Semi-static URLLC SR or grant-free PUSCH resources may be UE-specifically or cell-specifically configured. Even with UE-specific configuration, the time-frequency resources may still be shared by multiple UEs via e.g. code division multiplexing (CDM). 

· Rate-matching indication in UL DCI: For multiplexing different UEs, UL DCI scheduling slot-based PUSCH/long PUCCH can include an indication on the semi-statically configured non-slot based PUSCH/short PUCCH resource for other UEs, which fully or partially overlaps with the slot-based PUSCH/long PUCCH resource in time and in frequency, as shown in Figure 1. UE determines the overlapped resource elements (REs) based on the indication, and performs rate-matching around the overlapped REs for the slot-based PUSCH/long PUCCH. If the semi-static non-slot based PUSCH/short PUCCH resource is selected from a predefined set of resources or if the non-slot based PUSCH/short PUCCH resource is determined by combination of one of predefined configuration and a few configurable parameters, a signaling overhead in UL DCI for indicating the semi-statically configured non-slot based PUSCH/short PUCCH resource can be reduced.    

Proposal 1: NR supports rate-matching indication in UL DCI scheduling slot-based PUSCH/long PUCCH, if semi-statically configured non-slot based PUSCH/short PUCCH resource for other UEs fully or partially overlaps with the slot-based PUSCH/long PUCCH resource in time and in frequency.
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Figure 1 Examples for multiplexing semi-statically configured short PUCCH with slot-based PUSCH 
2.2 Multiplexing of dynamically scheduled non-slot based PUSCH/short PUCCH with dynamically scheduled slot-based PUSCH/long PUCCH
gNB can include an indication on whether UE has to monitor UE-specific or group-specific DCI carrying dynamic puncturing information (denoted as “puncturing DCI”) or not (e.g. via 1 bit flag), in UL DCI scheduling long PUSCH/PUCCH. Alternatively, UE monitors ‘puncturing DCI’ if the number of allocated PRBs for long PUSCH/PUCCH is larger than a certain value. In UL DCI for long PUSCH/PUCCH, gNB can further indicate a monitoring interval of puncturing DCI, e.g. slot-level or mini-slot level.  

UE’s dynamic puncturing on the long PUSCH/PUCCH may be needed to multiplex dynamically scheduled short PUCCH/PUSCH for the same UE or for different UE(s). To minimize the demodulation performance degradation of the punctured long PUSCH/PUCCH, gNB may allocate short PUCCH/PUSCH resources overlapped with the long PUSCH/PUCCH resource only in the long PUSCH/PUCCH with large PRB allocation.
UE and gNB can derive puncturing patterns and payload sizes for ‘puncturing DCI’ based on the knowledge on the allocated number of PRBs and symbols for long PUSCH/PUCCH and the monitoring interval of ‘puncturing DCI’. The examples in Figure 2 present different puncturing patterns dependent on different ‘puncturing DCI’ monitoring intervals. 
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Figure 2 Examples for allowed puncturing locations within a slot-based PUSCH 
Proposal 2: NR supports allocating short PUCCH/PUSCH resources overlapped with a long PUSCH/PUCCH resource only for the long PUSCH/PUCCH with large PRB allocation.
3 Conclusion
In summary, we propose the followings for multiplexing of slot-based PUSCH/long PUCCH with non-slot based PUSCH/short PUCCH:

Proposal 1: NR supports rate-matching indication in UL DCI scheduling slot-based PUSCH/long PUCCH, if semi-statically configured non-slot based PUSCH/short PUCCH resource for other UEs fully or partially overlaps with the slot-based PUSCH/long PUCCH resource in time and in frequency.

Proposal 2: NR supports allocating short PUCCH/PUSCH resources overlapped with a long PUSCH/PUCCH resource only for the long PUSCH/PUCCH with large PRB allocation.
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