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1. Introduction

In last meeting, the following agreements have been achieved on preemption indication [1]:

· 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 signalling

· The time region of the reference downlink resource is configured semi-statically 

· 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

· 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 meeting, we will provide some considerations on the granularity of preemption indication.
2. Discussions 
For the time domain of preemption indication, slot based and symbol based indication should be considered. Slot based indication is mainly used to inform UE that most resource in the slot is preempted. And with the indication, a UE could only flush the whole data in that slot. Some agreements related to flushing have been achieved in last meeting for CBG based retransmission: 
· For the purpose of further discussion, we conclude following:

· For the following discussion on CBG-based retransmission, define the terms CBGTI and CBGFI as below. 
· CBGTI (CBG transmission information) means information on which CBG(s) is/are (re)transmitted and, 
· CBGFI (CBG flushing out information) means information on which CBG(s) is/are handled differently for soft-buffer/HARQ combining

· At least following is supported for DL CBG-based (re)transmission.

· A DCI includes both CBGTI and CBGFI.
· For single CW case, when N is the maximum number of CBGs configured by RRC
· N bits for CBGTI, and the other 1 bit for CBGFI
· FFS: whether re-interpret NDI as CBGFI

· FFS: whether CBGTI is re-interpreted as NDI 

· FFS: whether jointly using other field as CBGTI or CBGFI

· FFS on multiple CW case.
· At least following is supported for DL and UL CBG-based (re)transmission.

· A DCI includes CBGTI.
· For single CW case, N bits for CBGTI as configured by RRC
· FFS: whether CBGTI is re-interpreted as NDI 

· FFS: whether NDI is re-interpreted as CBGTI

· FFS: whether jointly using other field as CBGTI

· FFS on multiple CW case
According to the above agreement, CBGFI could make more accurate indication than slot based preemption indication to flush UE buffer.
Proposal 1: Only symbol based DL preemption indication is supported.
As for the symbol based preemption indication, UE will have different operations with the gap of actual preemption and preemption indication increasing. If preemption is informed to UE after decoding, then the effective of preemption indication is quite limited. Therefore, the timeliness of preemption indication is very important. An effective way to ensure the timeliness of preemption indication is limiting the preemption indication only focusing on current slot and/or previous slot.
The preemption indication for current slot requires group common PDCCH transmission at the end of a slot. If some UE only support slot based PDCCH detection and group common PDCCH transmission at the end of a slot will bring extra UE detection complexity. Therefore, the preemption indication which indicates the preemption in previous slot should be considered. The preemption indication for previous slot also has potential problem. For TDD transmission, some slot might be UL only slot and there will be no room for DL preemption indication. However, without preemption indication, CBG retransmission could ensure the proper handling for the preempted data. 
Proposal 2: DL preemption indication for the previous slot should be supported. 

When the preemption indication is limited to the previous slot, the choice of indicating the reference region is easier to converge. For time domain, the reference region should cover the entire downlink symbols in that slot. It is worth noting that the actual number of downlink symbols within a slot might be different. However, the number of downlink symbols in one slot can be derived from DL/UL configurations. For frequency domain, if we only fix the reference regions as the entire band in a carrier, it can be achieved directly from system information. But if we want to bring more flexibility to frequency domain reference region, explicit signaling should be considered.
Proposal 3: The time region of the reference preempted downlink resource is derived implicitly by other RRC signaling. The frequency region of the reference preempted downlink resource is explicitly configured.
After determining the reference region, granularity of time domain and frequency domain need to be further considered. For the time domain granularity, it is necessary to consider supporting different mini-slot lengths. There are no conclusions about the number of supporting mini-slot lengths. However, we can limit the supporting numbers of mini-slot length for preemption indication, like 1 or 2 symbol mini-slot. One potential benefit of supporting fewer kinds of symbol lengths is that it is easy for joint consideration with frequency domain to fix the payload size of preemption indication. When the time domain payload increases, the frequency domain payload can be reduced accordingly. With fixed payload size of DL preemption indication, when the time granularity is given, the granularity of the frequency domain can be implicitly derived. There is a special case that only partial symbols are downlink. In such case, we can reuse the preemption indication framework for downlink only slot. The difference is that the other part of downlink symbol will not be indicated.
Proposal 4: The time granularity of pre-emption indication is configured by explicit signaling. The frequency granularity of pre-emption indication could be implicitly derived by other RRC signaling.

3. Conclusion
In summary, the following proposals are provided for the design of preemption indication:
Proposal 1: Only symbol based DL preemption indication is supported.
Proposal 2: DL preemption indication for the previous slot should be supported. 

Proposal 3: The time region of the reference preempted downlink resource is derived implicitly by other RRC signaling. The frequency region of the reference preempted downlink resource is explicitly configured.
Proposal 4: The time granularity of pre-emption indication is configured by explicit signaling. The frequency granularity of pre-emption indication could be implicitly derived by other RRC signaling.
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