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Introduction
The following conclusion was reached in RAN1#92bis for inter-UE UL multiplexing in Rel-15 [1].
	Conclusion:
· There is no consensus in Rel-15 to support handling inter-UE UL multiplexing of transmission with different reliability requirements (including the potential need for UL UE pre-emption).



In this contribution we discuss intra-UE UL multiplexing of URLLC and eMBB for two scenarios where URLLC is scheduled dynamically or configured semi-statically. 
Discussion
URLLC uplink transmission can be scheduled for a UE after a different uplink grant has already been received for eMBB. The scheduled eMBB transmission is likely to be grant-based whereas the URLLC transmision can be grant-based or grant-free. If the scheduled resources by both grants are overlapping in time/frequency domain, collision needs to be handled.
Intra-UE multiplexing with Grant-based URLLC:
Although network implementation can avoid collisions by logical channel prioritization, it is still important to define PHY rules for some cases where collisions are difficult to avoid via higher-layer parameters. Consider that a dynamic URLLC grant is received during an ongoing eMBB UL transmission. If grants are overlapping in both time and frequency domains, collision will occur. It is preferable for the UE to drop the eMBB transmission and start preparing for URLLC transmission. 
Similarly if transmissions are overlapping in time domain only (e.g., non-overlapping in frequency), no power sharing should be allowed to guarantee the reliability of the higher-priority URLLC transmission. 
Observation 1: It is better for reliability if URLLC and eMBB PUSCH transmissions are not allowed to be fdm’d on shared symbols even if corresponding grants are non-overlapping in frequency.

Since it is up to network to send multiple grants with overlapping resources, it is reasonable to think that the latest grant has higher transmission priority; otherwise, gNB would not assign the latter grant to the same UE with overlapping resources. 
Proposal 1: If UE receives different grants that overlap in time domain, the later dynamic grant cancels the previous dynamic grant.

Intra-UE multiplexing with Grant-free URLLC:
According to the RAN2 decision [2], dynamic grant overrides the configured grant if overlapping in time. 
The dynamic grant addressed to C-RNTI shall override the configured grant for this transmission in case of overlap in time domain, for type 1 and SPS.

According to the decision, if dynamic grant is intended for URLLC, UE uses the dynamically granted resources instead for URLLC transmission. This is the desired behavior as URLLC transmission has higher priority. 
However, if UE receives a dynamic grant for eMBB, there are two possibilities. UE can either wait for the next non-overlapping occasion of the configured resources for URLLC transmission or transmit URLLC on the dynamically scheduled resources. The first option has latency and the second has reliability issue as eMBB resources are likely allocated to achieve a relaxed/higher BLER target. 
Since it is preferable to transmit higher-priority URLLC before eMBB, UE needs to determine the resources for URLLC transmission based on the service type. Logical channel prioritization (LCP) at MAC helps prioritize logical channels for a given grant. NR LCP framework already has a parameter in Release 15 that allows network to restrict a logical channel from being multiplexed on Type-1 configured grant. If this is extended to include Type-2 configured grants as well, the described problem can be avoided by network configuration.
Observation 2: If a logical channel can be restricted from any configured grant (i.e., including Type-2) by network, a configured grant may be prioritized over a dynamic grant with overlapping resources only when a higher-priority URLLC transmission is available on configured resources. 

For example, if eMBB logical channels can be restricted from configured grants (both Type-1 and Type-2), UE can prioritize URLLC transmission on configured grant-free resources over eMBB transmission on dynamic grant-based resources. If URLLC transmission is preferred on dynamic grant-based resources, network can configure the eMBB logical channels so that UE prioritizes the URLLC transmission on dynamic grant.
Proposal 2: Necessary rules should be defined so that URLLC transmission on configured resources is prioritized over eMBB transmission on dynamic resources.
Conclusions
We have made the following observations:

Observation 1: It is better for reliability if URLLC and eMBB PUSCH transmissions are not allowed to be fdm’d on shared symbols even if corresponding grants are non-overlapping in frequency.
Observation 2: If a logical channel can be restricted from any configured grant (i.e., including Type-2) by network, a configured grant may be prioritized over a dynamic grant with overlapping resources only when a higher-priority URLLC transmission is available on configured resources. 

We have made the following proposals:

[bookmark: _GoBack]Proposal 1: If UE receives different grants that overlap in time domain, the later dynamic grant cancels the previous dynamic grant.
Proposal 2: Necessary rules should be defined so that URLLC transmission on configured resources is prioritized over eMBB transmission on dynamic resources.
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