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Discussion and Decision
1 Introduction
One objective of the new WI for enhanced IIoT and URLLC support for NR is to specify the intra-UE multiplexing and prioritization of traffic with different priority. In this contribution, we discuss some specific cases regarding to the intra-UE multiplexing .
2. Discussion
PUSCH and HARQ:

For the case of resource collision between URLLC HARQ-ACK and eMBB PUSCH, the existing multiplexing rule can be reused. The gNB can properly configure a beta_offset to ensure the reliability of HARQ-ACK. Specifically, the beta_offset of HARQ-ACK corresponding to different traffic types should be configured individually to meet their own requirements. However, considering the UE capability, whether the URLLC HARQ-ACK can always multiplex with eMBB PUSCH should be further considered. For example, what is the UE behaviour if the eMBB PUSCH resource for allocating the URLLC HARQ-ACK information cannot satisfy the PDSCH processing time? In this case we suggest the URLLC HARQ-ACK should be transmitted on the PUCCH and corresponding collided eMBB PUSCH portion should be dropped. Similarly, the delay tolerance of URLLC HARQ-ACK after multiplexed with the eMBB PUSCH should be considered as well. The URLLC HARQ-ACK should be transmitted on the PUCCH if the requirement cannot be satisfied.

On the other hand, the performance impact should be considered while multiplexing the eMBB HARQ-ACK with the URLLC PUSCH. If the URLLC PUSCH is indicated by an uplink grant DCI, the multiplexing is allowed since the gNB can expect the collision and the performance impact of URLLC PUSCH could be avoided by properly scheduling. On the contrary, if the URLLC PUSCH is not indicated by uplink grant DCI, it could be left for gNB implementation. For example, the gNB can always reserve resource for possible multiplexing, or the gNB can decide to drop the eMBB HARQ-ACK by configuring the beta_offset=0.
Proposal 1: 
· RAN1 should support independent beta_offset setting while multiplexing UCI and PUSCH since each may be configured for different traffic types.

Proposal 2:

· When higher priority traffic UCI is collided with lower priority traffic PUSCH, we should support UCI multiplexing if the latency and processing time requirements of the UCI can be satisfied. Otherwise, we should drop the PUSCH and transmit the UCI on PUCCH.

PUSCH and SR:

The multiplexing of positive SR and PUSCH is not supported in Rel-15. To avoid the specification impact, if the positive SR is related to higher priority traffic than the PUSCH one, the UE should transmit the positive SR on the PUCCH and drop the PUSCH at least for the portion that collided with the PUCCH. On the contrary, if the positive SR is related to lower priority traffic than the PUSCH one, the positive SR should be dropped. If it is allowed to introduce the specification impact for multiplexing the SR and PUSCH, similar concept for HARQ-ACK and PUSCH multiplexing as we have discussed above can be considered. Yet the details need to be studied further.
PUSCH and CSI:

When PUSCH associating higher priority traffic collides with the CSI, the CSI should be dropped and only PUSCH transmitted.
PUSCH and UCIs with different traffic types

In this case the collision of resource associated with different traffic types, such as a PUSCH collided with multiple UCIs and the multiple UCIs are associated with different traffic types respectively, should be studied. 
First we consider the case that the PUSCH is scheduled for eMBB and the UCIs are related with both eMBB and URLLC. For saving the UCI of higher priority traffic, the UE can either drop the lower priority UCI or over write the UCI by a higher priority one. The detail scheme could be based on the content of UCI. For example, the UE can simply drop the the lower priority UCI if it is a CSI. 
Secondly we consider the case that the lower priority UCI is eMBB HARQ-ACK. It could be over written by URLLC HARQ-ACK and the reliability of eMBB HARQ-ACK could be ensured by a proper beta_offset configuration. 
In another case that if the PUSCH is scheduled for higher priority traffic and the UCIs with different traffic types are collided in the same time period, UCI for lower priority traffic should be dropped.
Proposal 3:

· If scheduled higher priority traffic PUSCH collided with different traffic types UCIs in the same time period, we should drop the lower priority traffic UCI.

3. Conclusion

Based on our discussions, we have the following proposals:
Proposal 1: 
· RAN1 should support independent beta_offset setting while multiplexing UCI and PUSCH since each may be configured for different traffic types.

Proposal 2:

· When higher priority traffic UCI is collided with lower priority traffic PUSCH, we should support UCI multiplexing if the latency and processing time requirements of the UCI can be satisfied. Otherwise, we should drop the PUSCH and transmit the UCI on PUCCH.

Proposal 3:

· If scheduled higher priority traffic PUSCH collided with different traffic types UCIs in the same time period, we should drop the lower priority traffic UCI.
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