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1. Introduction
[bookmark: OLE_LINK20][bookmark: OLE_LINK21]Preemption indication for downlink has been discussed in last few meetings and some related agreements had been reached in RAN1#90 meeting:

	Agreements:
· Preempted resource(s) within a certain time/frequency region (i.e. reference downlink resource) within the periodicity to monitor group common DCI for pre-emption indication, is indicated by the group common DCI carrying the preemption indication
· The frequency region of the reference downlink resource is configured semi-statically
· FFS: explicit signaling or implicitly derived by other RRC signaling
· The time region of the reference downlink resource is configured semi-statically 
· [bookmark: OLE_LINK18][bookmark: OLE_LINK19]FFS: explicit signaling or implicitly derived by other RRC signalling
· The frequency granularity of pre-emption indication is configured to be y RBs within the reference downlink resource for the given numerology
· FFS: explicit signaling or implicitly derived by other RRC signalling
· Note: The y RBs can correspond to the whole frequency region of the downlink reference resource.
· The time granularity of pre-emption indication is configured to be x symbols within the reference downlink resource for the given numerology
· FFS: explicit signaling or implicitly derived by other RRC signalling
· [bookmark: OLE_LINK22][bookmark: OLE_LINK23]Note: Time/frequency granularities of pre-emption indication should take into account the payload size of the group common DCI carrying the pre-emption indication



In this contribution, we provided our views on the details of DL pre-emption indication.

2. Discussion
According to agreements reached in last few meetings, it's acknowledged that indication can be dynamically signalled 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 resources. For example, in the case where DL resources for eMBB were partially been preempted by URLLC, the indication shall tell the eMBB UE(s) which DL physical resource has been preempted. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Preemption may occur anywhere within the certain reference DL resources, which means one or more preempted resource(s) need to be indicated through GC-DCI. Consequently, if there are many pre-scheduled resources which are preempted by the second traffic, size of the associated field in the group common DCI should be designed large enough to indicate all the preempted resources. On the other hand, if one GC-DCI is configured for one reference DL resource region, the number of reference regions will also affect the DCI monitoring times. In other words, the more diverse/flexible the preemption occasions are, the larger the overhead of indication will be.
A coarser time/frequency granularity of pre-emption indication is a way to reduce the overhead of pre-emption indication. Another factor we thought about is the size of the reference region. So, we can add some properly restricts to the reference downlink resources in time and/or frequency domain. For example, the time-domain of the reference regions for URLLC is configured with some predefined DL symbols but not all the DL symbols if the latency increased is tolerable. 
Proposal 1: NR should consider the performance requirement of URLLC and signalling overhead of pre-emption indication when configure the reference downlink resources in time/frequency domain.
Bitmap has been proposed and discussed in last meeting to indicate the preempted resources and the resources may be jointly or separately indicated in time and frequency domain. Further, we think the time-domain pre-emption indication can be based on the Slot Format related Information (SFI). 


For example, assume that there are 8 DL symbols in a 14-symbol slot. UE can tell which symbols are DL, UL and GP in a slot through SFI. As the DL URLLC can only happen in told DL symbols, fewer bits (e.g. 8 bits bitmap) are needed to indicate the possible location of preempted resources. Then, UE can also decode fewer bits for pre-emption indication according to SFI. 
Proposal 2: SFI based DL pre-emption indication should be supported.
3. Conclusion
Based on discussion above, we have following proposals for DL pre-emption indication:
Proposal 1: NR should consider the performance requirement of URLLC and signalling overhead of pre-emption indication when configure the reference downlink resources in time/frequency domain.
[bookmark: _GoBack]Proposal 2: SFI based DL pre-emption indication should be supported.
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