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1. Introduction
This contribution discusses multiplexing with different transmission durations where date transmission with longer duration for a scenario (i.e. eMBB) is pre-empted by that with shorter duration for another scenario (i.e. URLLC).  The following agreements which are related to this topic were made in the RAN WG1 NR Ad-hoc and #88bis meetings [1]

 REF _Ref481410815 \r \h 
[2].
	Agreements:
· For DL, support indication of time and/or frequency region of impacted eMBB resources to respective eMBB UE(s)
· FFS: Details of  the granularity for impacted region used in the indication 
· e.g., PRB (group)/symbol (group)/mini-slot (group)/CB (group)/TB/Slot
· The indication is transmitted at one of the following (will be down selected later)
· during current eMBB TTI
· after current eMBB TTI
· during and after current eMBB TTI
· The indication is one of the following (will be down selected later)
· explicit
· implicit
· explicit and implicit
Agreements:
· No new physical channel specific for indication of DL resources being preempted by another DL transmission is introduced 

· FFS whether the indication is based on NR-PDCCH or a group common PDCCH
· FFS location of the indication

· FFS timing of the indication


In this contribution, we discuss some remaining aspects for this topic and provide our views on them.
2. Discussion
2.1. Timing of pre-empted resource indication
Regarding timing of pre-empted resource indication, the RAN1 agreements which are shown in Sect. 1 listed three alternatives. From the decoding performance and HARQ time line perspectives at least, it would be beneficial to signal the indication during the eMBB TTI slot of which resources have partially been pre-empted because the indication might not be utilized for decoding or HARQ time line might be affected if reception of the indication is delayed. However, if indication is transmitted in the same slot as the pre-empted resources of an eMBB UE, the UE needs to check in a short cycle, for example in every mini-slot, whether the indication is signaled or not, which leads to UE battery consumption. Therefore it would be preferable that the pre-empted resource indication can be signaled in the same slot as the pre-empted resources for UEs which support a short cycle (e.g. mini-slot level) of monitoring while it can be signaled after the slot with pre-emption for the other UEs.
Proposal 1: The pre-empted resource indication can be signaled in the same slot as the pre-empted resources for UEs which support a short cycle (e.g. mini-slot level) of monitoring while it can be signaled after the slot with pre-emption for the other UEs.
2.2. Physical channels utilized for pre-empted resource indication
As shown in Sect. 1, RAN1 agreed that no new physical channel specific for the indication is introduced. Therefore current possible alternatives for physical channels which can be utilized by the pre-empted resource indication are a UE-specific channel (i.e. NR-PDCCH) and a common channel (i.e. a group common PDCCH). Considering the amount of information which needs to be transmitted by the indication, the latter alternative would be better. For example, we assume that two eMBB UEs are spatially multiplexed on the same PRBs (i.e. MU-MIMO) and that data transmission of a URLLC UE pre-empts a part of resources of the PRBs. In this case, exactly same information is transmitted to the two eMBB UEs separately if UE-specific channels are used, while only one information can commonly be transmitted to both eMBB UEs if a common channel is used. Currently not only structure but also UE monitor occasion of a group common PDCCH is discussed in a separate agenda item, and detailed designs of the group common PDCCH are still to be determined. It is necessary to assess a group common PDCCH of which designs will be determined whether it meets the purpose of pre-empted resource indication or not.
Observation 1: A common channel such as a group common PDCCH is desirable for pre-empted resource indication in terms of the amount of information which needs to be transmitted.
Observation 2: It is necessary to assess a group common PDCCH of which designs will be determined whether it meets the purpose of pre-empted resource indication or not.
2.3. UE Configuration for pre-empted transmission
The pre-empted transmission is not always required but depends on some aspects such as traffic load in network, requirements for throughput in eMBB UEs and so on. Figure 1 shows scenarios of resource sharing between eMBB UEs and URLLC UEs. In this figure, the scenario (a) shows the case where any URLLC UEs are not connected to a gNB, including both the case of absence of URLLC UEs and the case where URLLC UEs are in the cell but all of them are in idle state. In this scenario eMBB UEs can enjoy high throughput by freely utilizing all the resources in the system bandwidth without caring about possibly pre-empted resources. In the scenarios (b), however, which means that network is highly loaded, the pre-empted transmission is required with a high probability so as to meet latency requirement for URLLC UEs. Therefore in this scenario eMBB UEs need to check whether their transmission resources are pre-empted by the transmission of URLLC UEs or not. On the other hand, (c-1) and (c-2) show the scenarios where URLLC UEs are connected to the gNB and the network load is relatively low. In those scenarios, if the traffic arrival rate and/or requirement for throughput in an eMBB UE is relatively low, then resource of the UE does not occupy all of the resource within a slot as shown in (c-1). Thus resources of URLLC UEs can be allocated in the same slot with the FDMed manner and the eMBB UE might not need to check whether its transmission resource is pre-empted by the transmissions of URLLC UEs or not. However, if the traffic arrival rate and/or requirement for throughput in the eMBB UE is high, then resource of the UE occupies all of the resource within a slot and the UE needs to check occurrences of the pre-emptions. Considering those discussions, eMBB/URLLC multiplexing mode should be configured with UE-specific signalling.
Proposal 2: eMBB/URLLC multiplexing mode is configured with UE-specific signalling.
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Figure 1:
Scenarios of resource sharing between eMBB UEs and URLLC UEs.
3. Conclusion
In this contribution, we discussed some remaining aspects for eMBB/URLLC multiplexing and made the following observations and proposals.

Proposal 1: The pre-empted resource indication can be signaled in the same slot as the pre-empted resources for UEs which support a short cycle (e.g. mini-slot level) of monitoring while it can be signaled after the slot with pre-emption for the other UEs.
Observation 1: A common channel such as a group common PDCCH is desirable for pre-empted resource indication in terms of the amount of information which needs to be transmitted.
Observation 2: It is necessary to assess a group common PDCCH of which designs will be determined whether it meets the purpose of pre-empted resource indication or not.
Proposal 2: eMBB/URLLC multiplexing mode is configured with UE-specific signalling.
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