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1. Introduction
In RAN1#93 [1], followings are agreed relevant to self-evaluation for reliability requirement of URLLC
	Agreements:
The proposals in Section 2 of R1-1807760 are agreed with the following update:
“…pre-processing SINR is encouraged to be used in system….”
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Section 2.2 of R1-1807760
…
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.



In this contribution, we provide our views on evaluation methodology for reliability. Especially, we focus on the method of analytic calculation for total reliability in R1-1807760.

2. Discussion on analytic calculation 
2.1. Discussion on analytic calculation of PDSCH
From those two alternative in our agreement, we can define an equation of analytic calculation. In R1-1807760, reference equations are provided for each transmission schemes. In case of DL data transmission, there is little confliction between the figure of the scheme and equations. As we know, a total reliability should be calculated in an aspect of the recipient. Thus, once TB is successfully decoded at receiver, the feedback of success can be neglected in reliability calculation, as equations implies. So, little revision like figure 1 may be needed on our previous agreement in order to make reliable reference. 
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Figure 1. Revised example of DL data transmission

2.2. Discussion on analytic calculation of configured grant
In section 2.2.1 in R1-1807760, an example scheme of configured grant transmission are provided. In our understanding, there are two remaining consideration points. 
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Figure 2. An example of UL data transmission without grant from R1-1807760
One consideration point is UL skipping of configured grant. Unlike LTE, UL skipping of configured grant isn’t configurable. So, before decoding PUSCH at gNB, gNB has to detect PUSCH transmission. Therefore, it may be need to detect DMRS or energy of PUSCH transmission, prior to PUSCH decoding. So successful probability of PUSCH with configured grant can be different from of PUSCH with dynamic grant. 
If we define p5 as “Successful probability of PUSCH detection”, failure cases of configured PUSCH can be following:
· Case 1: It is detected, but fails to decode. The probability is 
· Case 2: it is not detected. The probability is 
Where M is the number of PUSCH transmission without grant, if all of M times PUSCH transmission fail as case 2, gNB won’t send DCI scheduling PUSCH for re-transmission. It would change the probability a little. For example, if we consider p5 with alternative 1, the equation need to be changed as following:

However, p5 is related to an implementation issue of gNB, it need to be discussed whether to consider PUSCH detection reliability or neglect.
Other point is number of repetition of re-transmission. In NR maintenance, it is still being discussed how to handle DCI with CS-RNTI between re-transmission and activation/release. Since UE interprets DCI by its RNTI and relevant RRC configuration, if UE consider that re-transmission DCI is relevant to the configured PUSCH configuration other than dynamic PUSCH, the number of transmission between those would be same. In other word, where M is the number of PUSCH transmissions without grant and N is the number of PUSCH transmissions with one DCI, N may be same as M up to decision on NR maintenance. In order not to make duplicated work, for evaluation on reliability of configured grant, it is encouraged to include the case that N equals to M. 

3. Conclusion
In this contribution, we discuss on evaluation methodology for reliability. Our proposals are as follows:
Proposal 1: To remove contradiction, it may be necessary to revise the reference figure of DL data transmission as Figure 1.
Proposal 2: For evaluation on reliability of configured grant, it need to be discussed whether to consider PUSCH detection reliability or neglect.
Proposal 3: For evaluation on reliability of configured grant, it is encouraged to include the case that N equals to M.

4. Reference
RAN1 chairman’s notes, RAN1#93
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