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1 Introduction
In this contribution, we discuss some considerations on pre-emption indication for DL transmission.
2 Discussions
Considering the service characteristic of the URLLC, the data on URLLC must be transmitted at any time, at least, in a time unit that is sufficiently smaller than 1ms. On the other hand, latency requirement for eMBB is not tight as URLLC rather it focuses on supporting higher data rates, and that makes eMBB UEs to be scheduled based on relatively long TTI to reduce unnecessary control overhead and power consumption for monitoring DCI. A simple way to multiplex these different TTI based data transmission is to divide the resources for URLLC and eMBB with semi-static manner such as FDM. However, such a semi-static division of resources is not desirable in terms of resource utilization efficiency, and which degrades cell throughput. Therefore, from the RAN1 study on eMBB/URLLC multiplexing it was agreed to adopt preemption based dynamic resource sharing between eMBB and URLLC in DL, e.g. puncturing of scheduled eMBB resources to transmit URLLC packet.
2.1. Pre-emption indication
In RAN1 #88, we reached some agreements regarding pre-emption indication for eMBB as follows:
#88 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
#88 Agreements:
· 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

From the agreement, indication can be dynamically signaled to an eMBB UE, and which implies that eMBB UEs may need to monitor the pre-emption indication signal, at least if it has a scheduled PDSCH reception. Therefore, depending on determination of transmission timing of the pre-emption indication signal, i.e. within the PDSCH TTI or after the PDSCH TTI, an eMBB UE may try to decode the pre-emption indication signal within the PDSCH TTI or on its DL control resource set of the following slot(s). Anyhow, monitoring of pre-emption indication signal introduce additional power consumption on the eMBB UE, so it is desirable to minimize the monitoring of pre-emption indication signal as much as possible. 
Dynamic DL resource sharing between eMBB and URLLC is beneficial in terms of resource utilization efficiency especially in case of heavy data loaded network situation, however, if the network load is light, i.e. there is not much data traffic to be scheduled and relatively large amount of radio resources are not used within a slot, the unused resources can cover the emergent URLLC transmission burst. In this case, dedication of some resources for URLLC will help eMBB UEs to prevent unnecessary power consumption for monitoring preemption indication. In addition, there can be mission critical eMBB data which requires guaranteed resource allocation among multiple PDSCH transmissions for eMBB in a slot, and which should not be pre-empted by URLLC data transmissions. So, we think that network can configure whether to support pre-emption based DL resource sharing and from a UE perspective whether to monitor pre-emption indication signal or not considering on network situation, eMBB service priority, etc. The configuration can be per UE based or per PDSCH transmission based.

Proposal 1: network can configure whether to support pre-emption based DL resource sharing and from a UE perspective whether to monitor pre-emption indication signal or not.
Proposal 2: The configuration can be either per UE based(i.e. configured by higher layer) or per PDSCH transmission based(i.e. indicated by DCI).

2.2. Resources for eMBB DM-RS
In the last RAN1 meeting, there was an agreement as a working assumption about data channel structure as follows.
Working assumption:
· The structure of a data channel (PDSCH and PUSCH (if applicable)) including DMRS is independent from whether it is scheduled on resources that are preempting or not preempting another users data transmission.

However, the working assumption focuses on the preempting data channel, and we should consider more about for pre-empted data channel structure.
As mentioned above, pre-emption based dynamic resource sharing will help to increase resource utilization efficiency. However, it makes negative impact on the preempted eMBB PDSCH decoding performance inherently. Therefore, it needs to be considered to minimize the impact on eMBB performance, especially in terms of decoding CB(s) or CBG(s) that are not affected by URLLC preemption, and at least for decoding of the unaffected CB(s) or CBG(s) it is desirable to keep the channel estimation performance reliable. So, DM-RS transmission for slot-based PDSCH transmission should be guaranteed regardless of being pre-empted by another transmission.
Proposal 3: DM-RS transmission for slot-based PDSCH transmission should be guaranteed regardless of being pre-empted by another transmission.
3 Summary
The following summarizes proposals in this contribution.
Proposal 1: network can configure whether to support pre-emption based DL resource sharing and from a UE perspective whether to monitor pre-emption indication signal or not.

Proposal 2: The configuration can be per UE based or per PDSCH transmission based.
Proposal 3: DM-RS transmission for slot-based PDSCH transmission should be guaranteed regardless of being pre-empted by another transmission.
4 References

[1] RAN1 Chairman’s Note, 3GPP TSG RAN WG1 Meeting #88, February, 2017.
[1] RAN1 Chairman’s Note, 3GPP TSG RAN WG1 Meeting #88bis, April, 2017.
