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1. Introduction

The UL multiplexing for URLLC and eMBB was discussed in Rel-15. However, it was concluded in RAN1 #92bis that there was “no consensus in Rel.15 to support inter-UE UL multiplexing of transmissions with different reliability requirements (including the potential need for UL UE pre-emption)”.

In this contribution, intra-user and inter-user grant-based UL multiplexing of URLLC and eMBB is discussed, and some proposals are given.
2. Discussion
After a UL grant is received by eMBB if the same PUSCH resource needs to be allocated to URLLC, collision need to be handled. Due to the requirement of reliability and latency, URLLC is considered to take precedence over eMBB. Thus, the pre-emption of UL resources needs to be indicated to eMBB UEs. This issue can be discussed in two cases, i.e. intra-user case and inter-user case. 

· Intra-user Case

As shown in Figure 1, in intra-user case, the gNB sends UL grant to UE when receiving a scheduling request for eMBB service. After that a scheduling request of URLLC from the same UE arrives and the same PUSCH resource is allocated for URLLC with another UL grant. In order to guarantee latency and reliability requirements of URLLC, the UL transmission of URLLC needs to be prioritized. Specifically, UE can drop UL transmission of eMBB. Since two UL grants are intended for the same UE, UE can autonomously drop UL transmission of eMBB without additional indications to prioritize URLLC if the same PUSCH resource is indicated in the UL grants. 

Observation 1: In intra-user case, UE can autonomously drop UL transmission of eMBB without other indications to prioritize URLLC.

Considering the situation where UL grant for URLLC is missed, UE will transmit PUSCH of eMBB on the allocated resource. The gNB will fail to decode the PUSCH because it is expecting PUSCH of URLLC. It causes negative effect on eMBB and waste of PUSCH resource. Therefore, it is reasonable that gNB decodes UL transmission under the assumption of both URLLC and eMBB.
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Figure 1 Intra-UE UL multiplexing
Proposal 1：The gNB should decode UL transmission under assumption of both URLLC and eMBB.

· Inter-user Case

As shown in Figure 2, in inter-user case, gNB sends UL grant to UE1 when receiving a scheduling request for eMBB service. After that a scheduling request of URLLC from UE2 arrives and the same PUSCH resource is allocated for URLLC of UE2. The issue is more complicated in inter-user case where the same PUSCH resource is allocated to different users. In order to handle the collision, eMBB UEs have to be indicated to cancel its UL transmission.
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Figure 2 Inter-user UL multiplexing
Group-common DCI can be used for pre-emption indication. Specifically, two options can be considered:
· Option 1: One bit in the group-common DCI is indicated to each UE whether to cancel the previously granted UL transmission.

· Option 2: Group-common DCI like DL pre-emption indication is utilized that pre-empted UL resource in indicated to each UE.

However, the above solutions of pre-emption indication cannot guarantee the reliability of URLLC transmission. For example, per-emption indication may be missed by eMBB UEs and collision will happen.  In addition, due to processing time, UL transmission of eMBB has already started when pre-emption indication is received. In order to ensure the reliability of URLLC transmission, a transmission permission indication can be introduced. Specifically, after UE receives UL grant, if a transmission permission indication is received, the UE can perform UL transmission on the previously granted PUSCH resource, otherwise, UE cannot perform UL transmission.

Observation 2: Pre-emption indication can be used for collision handling but cannot guarantee the reliability of URLLC.

Proposal 2: Instead of cancelling UL transmission with pre-emption indication, transmission permission indication can be introduced that UE can start UL transmission after receiving permission indication.
3. Conclusion 

Based on the discussion above, we made following observations and proposals:
Observation 1: In intra-user case, UE can autonomously drop UL transmission of eMBB without other indications to prioritize URLLC.

Observation 2: Pre-emption indication can be used for collision handling but cannot guarantee the reliability of URLLC.

Proposal 1：The gNB should decode UL transmission under assumption of both URLLC and eMBB.

Proposal 2: Instead of cancelling UL transmission with pre-emption indication, transmission permission indication can be introduced that UE can start UL transmission after receiving permission indication.
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