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Introduction
 In this contribution, intra-UE multiplexing for URLLC is discussed. In the LS from RAN2 [3], five scenarios concerning intra UE prioritization between grants and channels are treated. In this contribution, a proposal related to “Scenario 3: Intra-UE UL Prioritization – Resource Conflict between Dynamic Grants” is made. In addition, prioritization during BWP switch is also discussed in the contribution.
Handling URLLC and eMBB PUSCH for intra UE
Intra UE grant based transmission: conflicts between dynamic grants
Following LS from RAN2 [22], we describe UE behaviour for intra-UE prioritization in this section. The following proposal was made in R1-1805629 in RAN1#92b [2].

	Proposal:
For a UE supporting URLLC, if the UE receives a dynamic grant scheduling PUSCH overlapping in time with another PUSCH scheduled by an earlier received grant, the UE follows the later received grant and the previously scheduled PUSCH is dropped





Figure 1 Two PDCCHs scheduling overlapping PUSCH in time domain



Figure 2 Cancellation of PUSCH scheduled by earlier PDCCH

The above proposal corresponds to the scenario “Scenario 2: Intra-UE UL Prioritization – Resource Conflict between Configured and Dynamic Grant” in R1-1814342 [2].
In the above proposal, it is suggested to follow the later grant for PUSCH transmission in case earlier and later grant correspond to eMBB and URLLC PUSCH, respectively. The intention is to prioritize URLLC PUSCH transmission in case eMBB and URLLC PUSCH overlap in time domain. 
In the above proposal, timing of receiving the second grant should be clarified. If the second grant is received before transmission of PUSCH scheduled by the earlier grant, the transmission can be canceled. On the other hand, if the second grant is received during the transmission of PUSCH scheduled by the earlier grant, the transmission of PUSCH can be stopped.
Hence, it is possible to receive the second grant before and after eMBB PUSCH transmission, whether to drop the ongoing transmission should also be considered in the proposal. Thus, the following proposal is made.

[bookmark: Prop1]Proposal 1:
Regarding Scenario 3, for a UE supporting URLLC, if the UE receives a dynamic grant scheduling PUSCH which postpones transmission of PUSCH scheduled by an earlier received grant, the UE follows the later received grant and the previously scheduled PUSCH is dropped or transmission of the previously scheduled PUSCH is stopped

Switching BWP between URLLC and eMBB
In NR, BWP can be switched for URLLC transmission. In this case, different numerology (i.e., wider subcarrier spacing) can be used for URLLC transmission to realize low latency transmission. Hence, separate BWP from eMBB’s BWP can be scheduled for URLLC transmission. In addition, to protect URLLC data from interferences, UE may switch BWP for URLLC transmission. The scenario treated here also corresponds “Scenario 2: Intra-UE UL Prioritization – Resource Conflict between Configured and Dynamic Grant” in R1-1814342 [22].

As an example, as shown in Figure 1, URLLC PUSCH transmission in different BWP is scheduled during eMBB PUSCH transmission. More detailed operations for DL and UL are illustrated in Figure 2. Based on this example, we make the following proposal.


[bookmark: Prop2]Proposal 2: 
Study how active BWP can be switched in the middle of eMBB transmission to transmit URLLC data in a different BWP

 Regarding the above proposal, at least the following two issues need to be investigated
· Signaling mechanism (how to switch BWP in the middle of eMBB transmission)
· Treatment of eMBB in the currently active BWP
· Drop eMBB, an example of the operation is shown in Figure 2.
· Resume eMBB transmission after the end of URLLC data transmission, i.e., BWP needs to be switched back to the original BWP for this operation
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Figure 3 Switching BWP in the middle of eMBB transmission
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Figure 4 An example of cancellation of eMBB transmission and BWP switching

Grant free based transmission
In the grant-free based transmission, GF (grant free) resource locations can be specified by the higher layer for URLLC transmission. GF resource for URLLC transmission can be used by eMBB. However, in case of transmission of URLLC in the GF resource, URLLC is prioritized.
Conclusion 
In this contribution we make the following proposals: 

Proposal 1:
Regarding Scenario 3, for a UE supporting URLLC, if the UE receives a dynamic grant scheduling PUSCH which postpones transmission of PUSCH scheduled by an earlier received grant, the UE follows the later received grant and the previously scheduled PUSCH is dropped or transmission of the previously scheduled PUSCH is stopped

Proposal 2: 
Study how active BWP can be switched in the middle of eMBB transmission to transmit URLLC data in a different BWP
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