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Introduction
In RAN1#86 and #86bis meetings [1] [2], the following agreements were made:
Agreements:
· At least the following potential options should be considered
· At least for shorter transmission UL, semi-static resource sharing between URLLC and eMBB
· FDM and/or TDM manner
· UL grant-free transmission for URLLC
· Other schemes are not precluded
· Dynamic resource sharing between URLLC and eMBB
· For DL, mechanisms to schedule a transmission where the resources of it can overlap with resources of ongoing/scheduled longer transmission at least from network perspective
· FFS: A similar or same mechanism applicability to UL
· Preemption or superposition
· Other schemes are not precluded
· Scheduling based approaches (e.g., by adapting transmission duration or by using different subbands) to allow multiplexing of different duration of transmission
· UL grant-free transmission for URLLC
· Other mechanisms are not precluded.

In this contribution, we discuss the issues for uplink multiplexing with different transmission duration.
 Discussion
For downlink it was agreed to introduce pre-emption signaling to inform a victim UE that part of its allocated resources were punctured. However, for uplink it is not clear whether pre-emption indication is beneficial or even feasible. 
A UE may be scheduled with an UL grant or it may be configured with a grant-free resource for UL transmission. For a given PUSCH transmission, decoding failure at the gNB receiver may be caused by one of the following events:
(a) Case 1: Poor channel/interference conditions
(b) Case 2: Collision of UL transmissions from two or more UEs on the same physical resources
(c) Case 3: Intra-UE puncturing of an ongoing UL transmission by a transmission of a different duration/type.

For the first case, the UE is unaware of a possible UL transmission failure issue unless it receives a negative acknowledgement from the gNB. 
For the second case this can occur if the gNB schedules or configures part or all of the same physical resources to two or more UEs. One use case is grant-free transmission, where the gNB intentionally configures the same resource for multiple UEs. This feature is currently being standardized and does not need pre-emption indication.
A second use case that has been mentioned is for grant-based transmission where part of an UL transmission by a first UE is pre-empted by a second transmission by a second UE. It should be noted that for many cases scheduling based solutions can prevent the need for pre-emption. One possible scenario where pre-emption could be considered is shown in Figure 1. In the example of Figure 1 the gNB schedules UL grant for the eMBB UE in slot n + 1. Before or during the eMBB transmission URLLC on a different numerology is scheduled on at least a part of the same resources allocated to the ongoing eMBB transmission. Some observations on this scenario
1. Since the gNB is in control of the UL resources, it is up to the gNB how to handle the impacted data either in the demodulation process or by re-scheduling the in part (CBG-based operation) or whole. 
2. Assuming full duplex communications is not feasible, it could only be applicable to FDD as different carriers are required to simultaneously monitor for pre-emption indication and also transmit the PUSCH.



Figure 1: example scenario of pre-emption in UL FDD
In our view intra-UE puncturing in Case 3 is not expected to be a typical mode of operation. Pre-emption indication is not needed in any case since both transmissions are for the same UE. Based on these observations we have the following proposal:
Proposal 1: pre-emption indication is not deemed beneficial for UL transmission. 

However, if Case 3 is considered likely e.g. in case of collision of grant-based and grant-free transmission, prioritization of UL channels needs to be further considered for the following cases,
1) Case 1: prioritization when a scheduled PUSCH partly overlaps with a grant-free PUSCH 
2) Case 2: prioritization in case of power limitation when a scheduled PUSCH does not overlap with a grant-free  PUSCH
Proposal 2: prioritization rules should be specified if collision occurs between PUSCH transmissions of different durations from the same UE.

Conclusion
This contribution discussed the need for pre-emption indication when multiplexing UL data transmissions of different time scales. Based on the discussion we propose that,
Proposal 1: pre-emption indication is not deemed beneficial for UL transmission. 
Proposal 2: prioritization rules should be specified if collision occurs between PUSCH transmissions of different durations from the same UE.
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