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1 Introduction
NR is expected to maximize the resource utilization. Indeed, it was agreed to support dynamic reuse of at least part of control resource sets:
	During RAN1#87 meeting:

Agreements:
· NR should support dynamic reuse of at least part of resources in the control resource sets for data for the same or a different UE, at least in the frequency domain

· FFS if resource reuse can be done in time domain as well

· FFS: DL data DM-RS location in time should not vary dynamically as a consequence of dynamic reuse of control resources for data

· FFS: time/frequency granularity of the resource reuse

· FFS: signaling needed, if any
During RAN1 NR AH#1 meeting:

Agreements:
· The staring position of downlink data in a slot can be explicitly and dynamically indicated to the UE.

· FFS: signaled in the UE-specific DCI and/or a ‘group-common PDCCH’
· FFS: how and with what granularity the unused control resource set(s) can be used for data


In addition, resource sharing between URLLC and eMBB traffic was agreed during the NR study item phase [3]. At RAN1 NR AH#2 meeting, the following were agreed to support pre-emption indication:
	Agreements:
· For downlink preemption indication

· It is transmitted using a group common DCI in PDCCH

· FFS: This group common DCI is transmitted separately from SFI

· Whether a UE needs to monitor preemption indication is configured by RRC signaling

· The granularity of preemption indication in time domain can be configured 

· Details of granularity are FFS


In this contribution, we present our view on how to reuse part of the CORESET for data transmission and how to support multiplexing of URLLC and eMBB traffic.  
2 Discussion
NR design aims to support efficient multiplexing of control and data region, efficient resource sharing of data region among different type of services (e.g. eMBB, URLLC) each having different requirements. To maximize the resource utilization, it was agreed at RAN1#87 meeting to support dynamic reuse of at least part of control region for data transmission. Furthermore, NR will also support dynamic resource sharing between eMBB and URLLC traffic. Indeed, a resource which is allocated to eMBB UE can be partially or totally reclaimed for URLLC transmission.
One option to support resource sharing could be to dynamically inform the UE about the exact time and frequency resources which can be re-used, or in case of pre-emption, the time and frequency resources which have been pre-empted. However, such solution requires high signalling overhead in the DCI. For example, to reuse part of a CORESET, the UE needs to be informed about the CORESET configuration in time and frequency, CCEs within the CORESET that can be re-used. Such information is needed for every CORESET which can be reused for PDSCH transmission. 
To reduce the overhead, a better option may be that the network configures the UE with a set of resources that can be re-used for data using higher layer signalling. With dynamic signalling, the gNB can indicate which resources from the configured set can be re-used.

Proposal 1:
A UE can be configured using RRC signaling with a set of resources that can be re-used for PDSCH transmission.
Reusing control resource sets for data transmission:

UE-specific DCI may indicate which of the time and frequency resources configured by RRC signaling can be re-used for data transmission. There is no need to use group common PDCCH to signal the data starting position since this information is not common for all UEs. Furthermore, the UE should be able to receive data irrespective of the presence or detection of the group common PDCCH.
Proposal 2:
UE-specific dynamic signaling indicates which set of the RRC configured resources can be re-used for PDSCH transmission.

Multiplexing eMBB and URLLC
The mechanism described in the above could easily be extended to improve the efficiency of eMBB and URLLC multiplexing in case the RRC configured resources are allowed to occupy the data region. As described in our companion contribution [4], the network may semi-statically configure the UE with a set of resources in data region that can be pre-empted (see Figure 1) and can use pre-emption indication to inform the UE which resource have been pre-empted.
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Figure 2
Another possibility is that the scheduler may use two different TBs, as shown in Figure 2, first one to be mapped in the region that is not overlapping with potential resources for URLLC transmission. The second TB can be mapped to the region that is overlapping with the resources semi-statically configured. In case pre-emption takes place, only the second TB is affected.
Proposal 3:
UE-specific dynamic signaling can indicate a set of RRC configured resources over which a separate TB can be mapped.

3 Conclusion

This contribution discusses resource sharing of control and data in NR and multiplexing method of URLLC and eMBB transmission. We provide the following proposal:
Proposal 1:
A UE can be configured using RRC signaling with a set of resources that can be re-used for PDSCH transmission.

Proposal 2:
UE-specific dynamic signaling indicates which set of the RRC configured resources can be re-used for PDSCH transmission.

Proposal 3:
UE-specific dynamic signaling can indicate a set of RRC configured resources over which a separate TB can be mapped.
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