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1 Introduction
The document summarises the following aspects based on the contributions submitted to agenda item 7.2.4 “Study of handling UL multiplexing of transmission with different reliability requirements” of RAN1 #92, as listed in section 4.
· Intra-UE multiplexing of UL transmissions with different reliability requirements
· Inter-UE multiplexing of UL transmission with different reliability requirements
2 Intra-UE multiplexing of UL transmissions with different reliability requirements
A UE configured with both eMBB and URLLC UL transmissions may transmit URLLC UL overlapping in time with a scheduled eMBB UL transmission (with orthogonal or overlapping frequency resources), in this case the UE behaviour for handling the multiplexing is to be defined such that URLLC transmission can be prioritized. Depending on the property of URLLC UL transmission, i.e. grant-based or gran-free, two cases are considered as the following.  
2.1 Handling of overlapping between an scheduled URLLC UL transmission with a scheduled eMBB UL transmission 
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Figure 1 overlapping between an scheduled URLLC UL transmission with a scheduled eMBB UL transmission
Two examples are shown in the figure. After eMBB UL is scheduled, UE is scheduled with a URLLC UL by a later UL grant that is transmitted after the UL grant for eMBB. The URLLC UL is scheduled to be transmission on the time/frequency resources that are already allocated to eMBB transmission. 

· To handling such collision of eMBB and URLLC transmissions, most companies propose to prioritize the URLLC UL transmission and cancel the eMBB UL transmission
· UE follows the later received UL grant for URLLC transmission

· UE cancels the eMBB UL transmission scheduled by the earlier UL grant
Draft Proposal 1 
· In case a URLLC UL transmission scheduled by a later received UL grant overlaps in time with an eMBB UL transmission scheduled by an earlier received UL grant, UE follows the later received UL grant to proceed the URLLC UL transmission and cancels the eMBB UL transmission. 
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2.2 Handling of overlapping between an grant-free URLLC UL transmission with a scheduled eMBB UL transmission
In this case, an eMBB UL transmission scheduled by UL grant overlaps in time with a grant-free resource on which UE intend to transmit URLLC UL (with orthogonal or overlapping frequency resources). 
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Figure 2 overlapping between an grant-free URLLC UL transmission with a scheduled eMBB UL transmission
An examples is shown in the figure. Grant-free resources are configured for URLLC transmission to meeting the latency and reliability requirements. After eMBB UL is scheduled, a URLLC packet arrives. In this case, the UE behavior for handling the collision of dynamic grant scheduling and grant-free transmission should be defined. 
Note that RAN2 had following agreement 

=>  The dynamic grant addressed to C-RNTI and CS-RNTI shall override the configured grant Type 1 or Type 2 for this transmission in case of overlap in time domain.

However, this would mean UE has to either transmit the URLLC UL in the UL grant scheduled resource for eMBB UL or postpone the URLLC UL to the next grant-free transmission occasion. It may result in decreased reliability for URLLC transmission since the scheduled eMBB UL resource may not be suitable for URLLC UL, or longer latency for URLLC transmission due to the postponing. Therefore, mechanism to ensure the URLLC transmission performance should be provided. 

In case of overlapping between dynamic scheduling eMBB transmission and grant-free URLLC transmission, following options can be considered

· Alt 1: UE transmits URLLC transmission over dynamic scheduled UL resource
· The dynamic scheduled UL resource should be applicable for URLLC UL transmission.
· Alt 2: UE transmits URLLC transmission over grant-free resources and cancel the UL transmission over dynamic scheduled UL resource
· The grant-free resource for URLLC UL transmission has higher priority than the dynamic scheduled UL resource for eMBB UL transmission
Draft Proposal 2: 

· In case of overlapping between a grant-free URLLC UL transmission and a scheduled eMBB UL transmission

· Alt 1: UE transmits over dynamic scheduled UL resource

· Alt 2: UE transmits the URLLC transmission over grant-free resource and cancel the UL transmission over dynamic scheduled UL resource
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3 Inter-UE multiplexing of UL transmission with different reliability requirements
According to the discussion, semi-static multiplexing between eMBB and URLLC transmission may lead to low resource utilization. Therefore, in addition to semi-static multiplexing, it seems most companies believe that dynamic resource sharing between eMBB and URLLC UL is beneficial thus should be supported in NR.
Draft Proposal 3: 

· NR supports dynamic resource sharing between eMBB and URLLC services in UL
To support efficient dynamic resource sharing between eMBB and URLLC services in UL, the main mechanisms identified by companies are:
· Option 1: “UL pre-emption indication”. UE cancels the eMBB UL transmission when an UL pre-emption indication is detected. Details need to be discussed/clarified

· UE processing timeline
· UE monitoring periodicity
· Group common or UE specific signalling
· How to ensure the reliability of “UL pre-emption indication”
· …
· Option 2:  UL power control. URLLC UL is transmitted over the same resource with eMBB UL. 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 URLLC transmission caused by

· Intra-cell interference due to collided eMBB transmission

· Inter-cell interference due to boosted URLLC transmission power
· How to signal the URLLC transmission power boosting
· How to signal the eMBB transmission power reduction after UL grant
· …
· Any other options?
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