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Discussion
1      Introduction
The reliability is defined in TR 38.802 [1].
· Definition: Reliability is defined as the success probability R of transmitting X bits within L seconds, which is the time it takes to deliver a small data packet from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point of the radio interface, at a certain channel quality Q (e.g., coverage-edge). 
The reliability requirement for URLLC is defined in TR38.913 [2].
· A general URLLC reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms.
During the SI phase, the following agreements for URLLC were achieved.
· To ensure the reliability requirement of NR-PDCCH for URLLC, at least the following aspects should be supported

· Defining a compact DCI format  targeting low BLER operation 

· The highest aggregation level should target a BLER of Y for this compact DCI format

· FFS  Y, Y<1% 

· FFS highest  aggregation levels, e.g., 16,32

· FFS other enhancements 

In last RAN1 meeting, companies’ views were summarized in [3], and the following was agreed. 
· Only single transport block (i.e., a single CW) transmission is supported for URLLC in Rel-15.
In this contribution, we further give our views on the DCI format for URLLC.
2      Discussion
The target BLER of PDCCH in LTE is 1%. Since the URLLC transmission is required to achieve the 99.999% reliability, the target BLER of PDCCH for URLLC should be lower than that in LTE. Both single shot and HARQ retransmission can be supported for URLLC. Therefore, the reliability of 99.999% for the single shot transmission of PDCCH for URLLC should be supported in NR.

It is reasonable to consider “compact DCI” with small DCI size for URLLC, since some fields in DCI may not be relevant or some fields can be reduced for URLLC. In addition, it is beneficial to keep a compact DCI for URLLC to achieve high reliability and low latency. Thus a compact DCI that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data.

Proposal 1: A compact DCI that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data is supported.
In the following, in order to keep a compact DCI for URLLC, we provide our views on some of the fields of the DCI which can be removed or reduced.
Resource allocation in frequency domain: Due to the tight latency and high reliability requirement, it is more favorable to allocate a larger bandwidth to the URLLC packet so that it can be transmitted in a timely manner with guaranteed reliability. In this case, the flexibility of resource allocation in frequency domain is not necessary. A much coarser frequency granularity can be adopted. The RBG size can be increased and then the bits of resource allocation in frequency domain can be reduced accordingly.

Resource allocation in time domain: Non-slot based scheduling should be adopted for resource allocation in time domain. The DCI will provide an index into a UE-specific table giving the OFDM symbols used for the PDSCH transmission. Considering the typical packet size for URLLC traffic is generally smaller than eMBB, the number of symbols used for PDSCH transmission can be limited. Therefore, the bits of resource allocation in time domain can be reduced.
Modulation and coding scheme: The typical packet size for URLLC traffic is generally smaller than eMBB. The number of MCSs can be reduced. To be specific, the MCSs for URLLC can be limited to low modulation orders and code rates. Furthermore, it is not necessary for URLLC to support PDSCH transmission with double transport blocks. In that sense, the MCS field for the second transport block can be removed.

Redundancy version: The RV field is similar with MCS field. Considering the smaller packet size, the number of RV can be limited and the RV field for the second transport block can be removed.
HARQ process number: The typical packet size for URLLC traffic is generally smaller than eMBB. Hence it is possible to indicate a limited number of transport block sizes. With faster HARQ round trip time, the number of HARQ process can also be limited. Thus, the bits of HARQ process number can be reduced.
HARQ-ACK timing: For URLLC, the latency is more important than the flexibility of HARQ-ACK timing. In this sense, the bits of HARQ-ACK timing can be reduced or even removed, just keeping a fast HARQ RTT.
Our views on the compact DCI are summarized in the table below.

Table I proposed compact DCI for URLLC
	Fields
	Proposals

	Resource allocation in frequency domain
	Reduced

	Resource allocation in time domain
	Reduced

	Modulation and coding scheme
	Reduced

	Redundancy version
	Reduced

	HARQ process number
	Reduced

	HARQ-ACK timing
	Reduced or removed


Proposal 2: Some fields in the DCI format 0-0 and DCI format 1-0 can be reduced, such as resource allocation, MCS/RV/NDI, HARQ process number, and HARQ-ACK timing.
3      Conclusion
In this contribution, we discuss the DCI for URLLC and provide our views on some of the fields of the DCI which can be removed or reduced for URLLC. Based on the discussion, we have following proposals:
Proposal 1: A compact DCI that has a smaller DCI payload size than DCI format 0-0 and DCI format 1-0 unicast data is supported.
Proposal 2: Some fields in the DCI format 0-0 and DCI format 1-0 can be reduced, such as resource allocation, MCS/RV/NDI, HARQ process number, and HARQ-ACK timing.
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