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Introduction
One of the most important novelty of NR is native support of a wide range of services within one technology, such as eMBB and URLLC. Co-existence of the services requires well-designed radio interface, which should have correct set of parameters for optimization of a system in certain scenario. NR inherits a lot of experience from LTE, which was designed for broadband services and lately adopted for VoIP, IoT, etc. But in addition, NR is being developed for completely new in scope of LTE scenarios, such as URLLC [1].
For support of ultra-reliable services with very short timing limits it is shown in the paper that gNB should be able to schedule radio transmissions with lower than 10% target BLER. To achieve this in efficient way, we propose to introduce an additional, lower BLER target for CQI reporting in NR. Thereby, a motivation and proposals on channel state reporting design are discussed in the paper.
[bookmark: _Toc497903691]Moreover, in RAN1#90bis, the following agreements on CQI reporting for URLLC were reached [2]:
Agreement:
N separate CQI table(s) are supported for URLLC
Downselect the value of N between 1 or 2
Two target BLER are supported for URLLC
Note: RRC signalling is used by gNB to select one of the two target BLER
Note: The configuration of target BLER or CQI table is part of CSI report setting 

[bookmark: _Ref178064866]Target BLER for CQI reporting
Latency investigation results are summarized in Table 1. 
Table 1. Maximum number of transmissions (initial transmission + retransmissions) in radio to achieve 1ms latency requirements [3] with 7-os TTI in NR (using a mini-slot).
	
	FDD
	TDD

	SCS
	DL
	UL SR
	UL grant-free
	DL
	UL SR
	UL grant-free

	15kHz
	-
	-
	-
	-
	-
	-

	30kHz
	1
	-
	1
	-
	-
	-

	60kHz
	2
	1
	2
	1
	-
	1

	120kHz
	5
	4
	5
	3
	2
	3



[bookmark: _Hlk494406284]According to these results, latency requirements for URLLC can be achieved only if 1-2 transmissions are taken place in radio interface in case of 60kHz numerology and 1 transmission in case of 30 kHz numerology.
[bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244][bookmark: _Ref494448409][bookmark: _Ref494448417][bookmark: _Ref494448427][bookmark: _Ref494468772][bookmark: _Ref498618759][bookmark: _Ref498618785]Latency requirements for URLLC can be achieved only if 1-2 transmissions are taken place in radio interface in case of 30kHz or 60kHz numerology.
If we assume that system schedules every transmission at target BLER 10%, as it is in LTE, these values from Table 1 can easily be re-calculated to probabilities by the formula:
	(1)
where N is number of transmissions. Here other sources of error are not considered. 
According to requirements for different technology use cases, URLLC should target a residual BLER of 10‑5. Applying the formula (1) backward for 1-2 radio transmissions, supported target BLERs should be 10‑3 and 10‑5.
[bookmark: _Toc498618550][bookmark: _Ref498618755]Two target BLERs 10‑3 and 10‑5 are supported for URLLC.
To support two new target BLERs, RAN1 should agree on one or two CQI tables. Strictly saying CQI table depends on MCS table, modulation orders and expected SINR operation range for URLLC. Based on proposals from our companion paper [4] we think that two CQI tables should be introduced for URLLC in NR, one for each target BLER. 
[bookmark: _Toc498618551]Two CQI tables should be designed for URLLC.

[bookmark: _GoBack]On expected SINR operation range for URLLC, the tables must be designed in accordance to control channels operational range, which are discussed in [5].


Conclusion
Based on the discussion propose the following:
Observation 1	Latency requirements for URLLC can be achieved only if 1-2 transmissions are taken place in radio interface in case of 30kHz or 60kHz numerology.
Proposal 1	Two target BLERs 10‑3 and 10‑5 are supported for URLLC.
Proposal 2	Two CQI tables should be designed for URLLC.
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