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1 Introduction

In RAN1#88 Meeting [1], it was agreed that:

Agreements:
· Indication of URLLC transmission overlapping the resources scheduled for an eMBB UE in downlink can be dynamically signaled to the eMBB UE to facilitate demodulation and decoding

· FFS details

· Indication can be dynamically signaled to a UE, whose assigned downlink resources have partially been preempted by another downlink transmission, to increase the likelihood of successful demodulation and decoding of the TB(s) transmitted within the above mentioned assigned resource

· The indication may be used to increase the likelihood of successful demodulation and decoding of the transport block based on the pre-empted transmission and/or subsequent (re)-transmissions of the same TB

In RAN1#89 meeting [2], the following agreements are given:
Agreements:
· For DL CBG-based (re)transmission,
· Following information can be configured to be included in the same DCI:
· Which CBG(s) is/are (re)transmitted.
· Which CBG(s) is/are handled differently for soft-buffer/HARQ combining.
· FFS: whether/how UE behavior is specified, e.g., part/whole of soft-buffer of indicated CBG(s) is flushed.
· FFS: timing of CBG-based (re)transmission.
· For preemption indication;
· When configured, the indication tells the UE(s) which DL physical resources has been preempted.
· The preemption indication is transmitted using a PDCCH.
· The preemption indication is not included in the DCI that schedules the (re)transmission of the data transmission.
· FFS: the granularity of the time and/or frequency resources.
· FFS: what DCI is used.
· FFS: timing of the preemption indication.
This contribution discusses UL multiplexing of eMBB and URLLC. The feasibility of using UL pre-emption indicator method is discussed.
2 Discussion
This section discusses aspects for the UL pre-emption indication of time and/or frequency resources. 
2.1 UL Pre-emption indicator
For DL multiplexing of eMBB and URLLC traffic, the preemption indication method was agreed by RAN1, in which some frequency resource within the eMBB frequency region can be possibly used for URLLC traffic. To avoid soft buffer pollution, it is highly desirable to include some kind of preemption indicator to let the eMBB UE know which part of the resource has been punctured by a transmission of URLLC data. In this way, the eMBB UE will not use the signal in a resource indicated as used by URLLC data for its own data decoding.
Similarly to DL, grant-based URLLC traffic may also be multiplexed with ongoing eMBB traffic in the UL. If a UE requests a grant for an UL URLLC transmission which arrives at a time after some eMBB traffic is already scheduled, it may be beneficial for the UE to transmit URLLC data over the resources allocated to the eMBB traffic. It is an UL pre-emption based method for UL multiplexing.
Proposal 1: Pre-emption method based dynamic multiplexing between eMBB and URLLC should be considered in the uplink.












Fig. 1 UL pre-emption indicator
Fig.1 gives an example for UL pre-emption indicator. The main procedure for UL pre-emption indication is as follows:

· When a UE has UL URLLC data, it sends a URLLC scheduling request (SR) to the eNB by a dedicated channel. 
· The eNB generates the UL preemption indicator signal which is sent to the eMBB UE using a DL control channel.
· The UL preemption indicator signal includes the resource and time information preempted for URLLC transmission. This signal enables the eMBB UE to stop the ongoing transmission in the preempted UL resource.
· The related eMBB UEs will not transmit their UL data related in the preempted resource. 

2.2 Reliability of UL preemption indicator

For the UL pre-emption method, UE will not stop its eMBB transmission if the UL pre-emption indicator signal cannot be correctly decoded. This could result in failure of the eNB data decoding. Therefore, high reliability of the UL pre-emption indicator signal should be required. Methods to assure high reliability transmission for UL pre-emption should be further studied.
Proposal 2: RAN1 needs to study high reliability transmission for the UL pre-emption indicator.

2.3 Signaling for monitor pre-emption indicator
Since both preemption indicators for both DL and UL are designed for the UE, the UE has to blindly decode both pre-emption indicator information for DL and UL so as to fully capture the pre-empted resource information. It may result in larger number of blind decodings by the UE. Hence, the signaling design to let the UE monitor the pre-emption indicator signal should be considered in order to reduce the number blind decodings. Furthermore, the gNB should be able to configure the UE to enable monitoring of pre-emption indicators separately for DL and UL.
Proposal 3: The signaling to enable UE monitoring of pre-emption indicators separately for DL and UL should be further studied.

3 Conclusions
In this contribution we discussed dynamic multiplexing of eMBB and URLLC for UL. According to the above discussions, we have the following proposals:
Proposal 1: Pre-emption method based dynamic multiplexing between eMBB and URLLC should be considered in the uplink.

Proposal 2: RAN1 needs to study the high reliability transmission for the UL pre-emption indicator.

Proposal 3: The signaling design to enable UE monitoring of pre-emption indicators separately for DL and UL should be further studied.
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