3GPP TSG RAN WG1 Meeting #93	R1-1807760
Busan, Korea, May 21 – 25, 2018

Agenda Item:	7.8.1
Source:	Huawei
Title:	Summary on offline discussion on URLLC evaluation method and parameters for IMT-2020 self-evaluation
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#93 meeting, the self evaluation study is further progressed and the evaluation method and parameters for URLLC reliability are discussed. This document provides the summary of the discussion and the resulted proposals.
Proposal
System level part
For SU-MIMO, pre-processing SINR is used in system level simulation part for reliability evaluation. The calculation method defined in Section 2.1.1 of R1-1805643 can be used as reference.
[bookmark: _GoBack]Link level part
There are two alternative methods for link level simulation to derive reliability under a given SINR.
· Alternative 1: see [1]; The link level simulation (LLS) is conducted for one time transmission of related physical channel (PDCCH, PDSCH, PUCCH, PUSCH, etc.), and LLS provides the successful reception ratio of one time transmission of related physical channel  under specific SINR. The reliability is derived by the analytical calculation based on the successful reception ratio and the repetition time of the transmission of the related physical channel, etc. Soft combining is not considered; and each transmission is assumed to be independent.
· Alternative 2: see [2]; The LLS is conducted for N time transmissions (N=1, 2, 3, …) of related physical channel (PDCCH, PDSCH, PUCCH, PUSCH, etc.), and LLS provides the successful reception ratio of N time transmissions (N=1, 2, 3, …) of related physical channel under specific SINR. The reliability is derived by the analytical calculation based on the successful reception ratio and the repetition time of transmission of the related physical channel, etc. Soft combining effect can be included.
Companies report the employed method in their link level simulation. The analytical calculation shown in section 2.2.1 can be used as reference for corresponding alternatives.




Analytical calculation for total reliability
The analytical calculation for Alternative 1 and 2 as shown in Table 2 can be used as reference (see [1] for details for Alternative 1, see [2] for details for Alternative 2). 
Table 1 Successful probability notations for various events
	Successful Probability
	Description
	Remarks

	p0
	Successful probability of SR detection
	

	p1
	Successful probability of PDCCH transmission
	

	p2
	Successful probability of PDSCH/PUSCH transmission
	For Alternative 2, the successful probability is for i times transmission (i=1, 2, 3, …), and in this case p2 is denoted as p2, i, where p2, i indicates the successful probability of a data (PDSCH/PUSCH) block being correctly received after exactly i transmissions are soft combined.

	p3
	Successful probability of PUCCH NACK detection
	

	p4
	Successful probability of PUCCH DTX detection
	

	pt
	Total reliability (successful probability) for DL or UL
	



[bookmark: _Ref514880476][bookmark: _Ref514880400]Table 2 Analytical calculation
	Applicable link direction and Transmission scheme
	Analytical calculation

	DL data transmission (general)
	

	· Alternative 1
	

where K is the total number of transmission attempts allowed in 1ms; M is the number of PDSCH transmissions in one transmission attempt; N is the number of PUCCH NACK transmissions in one transmission attempt.

	· Alternative 2
	NOTE: The following formula applies to the case where the M PUSCH transmissions in one transmission attempt are soft combined. And the number of PUCCH NACK transmission is N=1 in one transmission attempt.

where K is the total number of transmission attempts allowed in 1ms; n is the number of transmission attempts where after n transmission attempts, the DL data is correctly received; M is the number of PDSCH transmissions in one transmission attempt.

	UL data transmission without grant
	

	· Alternative 1
	

where M is the number of PUSCH transmissions without grant; N is the number of PUSCH transmissions with one DCI; K-1 is the number of re-transmissions with DCI that include one PDCCH transmission and N times PUSCH transmission. 

	· Alternative 2
	NOTE: The following formula applies to the case where the multiple PUSCH transmissions in one transmission attempt are soft combined.

where M is the number of PUSCH transmissions without grant; N is the number of PUSCH transmissions with one DCI; K-1 is the number of re-transmissions with DCI that include one PDCCH transmission and N times PUSCH transmission.

	UL data transmission with grant
	

	· Alternative 1
	

where M is the times of SR transmission, K is the number of transmission attempts with DCI, and N is the number of PUSCH transmissions in one transmission attempt.

	· Alternative 2
	NOTE: The following formula applies to the case where the N PUSCH transmissions in one transmission attempt are soft combined.

where M is the times of SR transmission, K is the number of transmission attempts with DCI, and N is the number of PUSCH transmissions in one transmission attempt.
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