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1 Introduction
At TSG-RAN#81 plenary meeting [1], the updated SID on NR industrial internet of things was approved with one of the objectives as below:
	…
b) UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):
i) different latency and reliability requirements
ii) Different types of resource allocation for example grant-free and grant-based allocations
Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.
…


In this contribution, we discuss how to handle UL multiplexing of transmission with different reliability requirements and provide our view regarding inter-UE prioritization/multiplexing between different categories of traffic in the UE, including both data and control channels. 

Discussion on UCI multiplexing considering URLLC data in PUSCH
In NR, when considering a full flexibility in the perspectives of scheduling and HARQ operation without any scheduling restriction, a collision in certain symbol(s) may happen for a given carrier for a UE between eMBB PUCCH/PUSCH and URLLC PUSCH, i.e., between PUSCH for eMBB UL data or PUCCH for UCI transmission corresponding eMBB DL data and PUSCH for URLLC UL data. In this section, we address how to handle UCI multiplexing in case of collision PUCCH/PUSCH and PUSCH with URLLC data for a UE at a given carrier.
In a collision between PUCCH and PUSCH with URLLC data
For the case of the collision on symbol(s) overlapped in time between PUCCH and PUSCH with URLLC data, the alternatives can be considered: 
· Alt.1 Drop PUCCH regardless of PUCCH w/ and w/o HARQ-ACK
· Alt 2. Collision handling differently depending on whether or not including HARQ-ACK in a PUCCH
· In a collision between PUCCH with HARQ-ACK and PUSCH with URLLC data scheduling for a given UE
· Alt.2-1. Using shortened PUCCH format not to be overlapped with URLLC PUSCH data 
· FFS whether CSI can be included in shortened PUCCH or not
· Alt 2-2. PUSCH with URLLC data can be punctured on the overlapped symbol(s) if PUCCH and PUSCH can be transmitted in a different symbol(s)
· Alt 2-3. Piggybacking UCI on PUSCH with URLLC data scheduling
· Option-A: Piggybacking on PUSCH with URLLC data by puncturing or rate-matching on PUSCH with URLLC data for transmitting # of HARQ-ACK bits
· Option-B: Piggybacking on PUSCH with URLLC data by scheduling PUSCH with URLLC data including expected # of HARQ-ACK bits
· In a collision between PUCCH without HARQ-ACK and PUSCH with URLLC data scheduling for a given UE
· Drop PUCCH
For the case of a collision between PUCCH without HARQ-ACK and PUSCH with URLLC data scheduling, it makes sense to drop PUCCH. However, for the case of a collision between PUCCH with HARQ-ACK and PUSCH with URLLC data scheduling, it seems beneficial to consider further options such as using shortened PUCCH format or piggybacking UCI on PUSCH with URLLC data scheduling when considering the impact of eMBB operation and the eMBB UL scheduling delay which may be increased due to no HARQ-ACK transmission for the eMBB data.
· Proposal 1: RAN1 needs to further discuss how to specify collision handling between PUCCH/PUSCH and PUSCH with different reliability requirement considering minimizing the impact of eMBB operation and minimizing scheduling delay.
· Proposal 2: 
· If a collision between PUCCH without HARQ-ACK and PUSCH with URLLC data scheduling is occurred, drop PUCCH.
· For the case of a collision between PUCCH with HARQ-ACK and PUSCH with URLLC, it seems beneficial to consider further options such as using shortened PUCCH format or piggybacking UCI on PUSCH with URLLC.

In a collision between PUSCH and PUSCH with URLLC data
In the case of the collision on symbol(s) overlapped in time between PUSCH and PUSCH with URLLC data for a UE at a given carrier. In other words, especially, for the collision between PUSCH w/ or w/o UCI and PUSCH with URLLC data scheduling, the options can be considered: 
· In case of a collision between PUSCH w/ UCI and PUSCH with URLLC data scheduling for a given UE, the transmission of PUSCH with URLLC data and UCIs can be handled as follows:
· Option 1. Shifted UCI transmission i.e. All UCI RE(s) is shifted to UL-SCH RE(s) within PUSCH resource allocation region
· Option 2. Only A/N RE(s) is shifted to the next symbol(s) of URLLC data and drop CSI part 1/CSI part2
· Option 3. Both A/N RE(s) and CSI part 1 are shifted to the next symbol(s) of URLLC data and drop CSI part2
· In case of a collision between PUSCH w/o UCI and PUSCH with URLLC data scheduling for a given UE.
· Drop PUSCH w/o UCI and transmit PUSCH with URLLC data scheduling.
For the case of a collision between PUSCH without UCI and PUSCH with URLLC data scheduling, it makes sense that later UL grant overrides the earlier UL grant. However, for the case of a collision between PUSCH with UCI and PUSCH with URLLC data scheduling, it seems beneficial to consider further options that UCI corresponding eMBB data is shifted to UL-SCH RE(s) on PUSCH by the later UL grant for URLLC data when considering the impact of eMBB operation and the scheduling delay which may be caused by not transmitting the UCI related to the eMBB data.
· Proposal 3: 
· The later UL grant overrides the earlier UL grant for the case of a collision between PUSCH without UCI and PUSCH with URLLC data scheduling
· For the case of a collision between PUSCH with UCI and PUSCH with URLLC data scheduling, it seems beneficial to consider further options that UCI corresponding eMBB data is shifted to UL-SCH RE(s) on PUSCH

2 Conclusion
As a contribution, we discussed how to handle UL multiplexing of transmission with different reliability requirements. Our view is summarized as following.
· Proposal 1: RAN1 needs to further discuss how to specify collision handling between PUCCH/PUSCH and PUSCH with different reliability requirement considering minimizing impact of eMBB operation and minimizing scheduling delay.
· Proposal 2: 
· If a collision between PUCCH without HARQ-ACK and PUSCH with URLLC data scheduling is occurred, drop PUCCH.
· For the case of a collision between PUCCH with HARQ-ACK and PUSCH with URLLC, it seems beneficial to consider further options such as using shortened PUCCH format or piggybacking UCI on PUSCH with URLLC.
· Proposal 3: 
· The later UL grant overrides the earlier UL grant for the case of a collision between PUSCH without UCI and PUSCH with URLLC data scheduling
· For the case of a collision between PUSCH with UCI and PUSCH with URLLC data scheduling, it seems beneficial to consider further options that UCI corresponding eMBB data is shifted to UL-SCH RE(s) on PUSCH
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