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1. Introduction

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

· For preemption indication;
· When configured, the indication tells the UE(s) which DL physical resources has been preempted.
· The preemption indication is transmitted using a PDCCH.
· The preemption indication is not included in the DCI that schedules the (re)transmission of the data transmission.
· FFS: the granularity of the time and/or frequency resources.
· FFS: what DCI is used.
· FFS: timing of the preemption indication.
In this meeting, we will provide some considerations on the granularity of preemption indication.
2. Discussions 
The main use case of preemption based transmission is to support URLLC service transmission. Especially for the first transmission of URLLC service, some resources within a slot for eMBB service are preempted to minimize transmission latency for URLLC service. From the latency perspective, preemption based transmission doesn’t need long time duration. In the extreme case, preemption based transmission only needs 1 symbol, which means control and data is transmitted simultaneously. However, due to the constraint of DMRS location, available frequency resources, one symbol preemption transmission could not meet all URLLC service requirements. A nature way is to support one and two symbol preemption based transmission. As for the preemption based transmission larger than 2 symbols could be FFS. However, for preemption indication, it is not necessary to support larger than 2 symbols. One reason is that from the point of view of latency, the benefit of preemption transmission larger than 2 symbols is not clear. And the other consideration is that if preemption based transmission spanning multiple symbols, the benefit of precise preemption indication is also limited. 
Proposal 1: the time granularity of preemption indication is 1 or 2 symbols.
Another key issue for the time granularity of preemption indication is starting position(s). The starting point for preemption transmission could be categorized to two cases: one preemption in one slot and multi preemption in one slot. For multi preemption case, there might be continuous and distribute preemption. As for multi preemption case, comparing with single preemption, it will have more effect on the eMBB data transmission and make the precise indication difficult. Therefore, it should be considered that multi preemption in one slot is not supported by precise preemption indication. For one preemption indication within one slot, it should be further considered that only limited occasion could be used for preemption transmission to further reduce the indication overhead. One simple way is only to support odd or even symbol preemption transmission. If the first symbol is mainly used for control channel transmission, then only even number symbol could be considered for preemption transmission.
Proposal 2: Preemption indication should consider single occupation in one slot that starts only partial symbols.
For frequency granularity, preemption indication doesn’t need only indicate the occupation PRB. For UE, relative position indication in frequency domain could be used. At the receiver sides, with the use of code/decode technique, not 100% precise indication could also bring benefit. Meanwhile, since the tight latency requirement, URLLC service occupies fewer symbols but more frequency resources comparing with eMBB service. This will increase the possibility of whole frequency in one symbol for one UE is preempted by URLLC service. Comparing with PRB based indications, portion indication needs less indication bits. For example, two states, 100% or 50%, occupation indication requires only 1bit. Therefore, for frequency preemption indication, it is not necessary to only focus on PRB indication for preemption indication. Instead, occupation portion indication could be considered.
Proposal 3: Occupation portion could be considered for preemption indication in frequency domain.

3. Conclusion
In summary, the following proposals are provided for the granularity of preemption indication:
Proposal 1: the time granularity of preemption indication is 1 or 2 symbols.
Proposal 2: Preemption indication should consider single occupation in one slot that starts only partial symbols.

Proposal 3: Occupation portion could be considered for preemption indication in frequency domain.
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