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1. Overview
In RAN1 #90 meeting [1], there agreed a working assumption for Polar code rate matching:
	Working Assumption: 
· Polar rate matcher: Option 2 from R1-1715000 with corrections of typos:
· Slide 13: in top part of figure, second “25” -> 26
· Slide 15: 0.7/16 -> 7/16



In this contribution, we evaluate the rate-matching working assumption and provide
· Performance results for DCI info bit range, 24-bit CRC and various code rates
· Performance results for UCI info bit range, 11-bit CRC and various code rates
Note that, although the precise CRC polynomial may be changed regarding the FAR evaluation results, BLER performance can be kept similar because FAR impact is small w.r.t. BLER target.


2. Rate-Matching Performance
For downlink control, we consider info and CRC length, K, with granularity 4 from 32 (8+24) to 224 (200+24), Nmax = 512, and a rich set of code rates, including 5/6, 3/4, 2/3, 1/2, 2/5, 1/3, 1/4, 1/5, 1/6, 1/8. For the decoding performances, SCL list-8 and list-1 are examined. For list-8 decoding, SNR smoothness as well as consistent requirement are targeted. For list-1 decoding, the goal is to confine SNR variation. In Figs 1 and 2, one can check the above can be fulfilled:
[image: ]
Fig. 1: Rate-matching performance with SCL list-8 decoding for DL control with 24-bit CRC
[image: ]
Fig. 2: Rate-matching performance with SCL list-1 decoding for DL control with 24-bit CRC

Therefore, the following observation can be made accordingly:
Observation 1: The rate-matching working assumption can provide smooth SNR requirement with list-8 decoding and confined SNR variation with list-1 decoding for DL control settings.

For UL setting, the K values are with granularity 4 from 19 (8+11) to 211 (200+11) and granularity 24 from 235 (224+11) to 859 (848+11). Nmax is extended to 1024 for UCI.  In Figs 3 and 4, one can check the performances with list-8 and list-1 decoding, and similar observation as DL control can then be made:
Observation 2: The rate-matching working assumption can provide smooth SNR requirement with list-8 decoding and confined SNR variation with list-1 decoding for UL control settings.

[image: ]
Fig. 3: Rate-matching performance with SCL list-8 decoding for UL control with 11-bit CRC
[image: ]
Fig. 4: Rate-matching performance with SCL list-1 decoding for UL control with 11-bit CRC

Note that, in Figs 3 and 4, the SNR requirement become higher particularly for lower code rates and larger K values. This is because excessive repetition takes place. To improve this part of performance, codeblock segmentation can be considered for UL control, as captured by:

Observation 3: To eliminate the SNR loss due to excessive repetition, codeblock segmentation for large UCI can be included.


3. Enhancement on the Rate-Matching Working Assumption
In this section, we further include evaluation results for the enhancement in [3] suggesting to slightly increase  value from 9/8 to 7/6. In Figs 5 and 6, one can observe that the new beta value can indeed smooth the SNR performance of list-1 decoding. In Figs 7 and 8, we also confirm virtually no impact to list-8 decoding performance. 
[image: ]
Fig. 5: A slightly larger  value can improve list-1 decoding performance for DL
[image: ]
Fig. 6: A slightly larger  value can improve list-1 decoding performance for UL

[image: ]
Fig. 7: A slightly larger  value has virtually no impact to list-8 decoding performance for DL

[image: ]
Fig. 8: A slightly larger  value has virtually no impact to list-8 decoding performance for UL
By the above performance checks, we finally conclude with:

Observation 4: Slightly increasing beta from 9/8 to 7/6 can improve list-1 decoding performance with virtually no impact to list-8 decoding performance.
[bookmark: _GoBack]
Proposal 1: Confirm the working assumption on Polar code rate matching expect for the  value. Working assumption on  is changed to 7/6.


4. Summary
In this contribution, the rate-matching working assumption is evaluated. In particular, we have 

Observation 1: The rate-matching working assumption can provide smooth SNR requirement with list-8 decoding and confined SNR variation with list-1 decoding for DL control settings.

Observation 2: The rate-matching working assumption can provide smooth SNR requirement with list-8 decoding and confined SNR variation with list-1 decoding for UL control settings.

Observation 3: To eliminate the SNR loss due to excessive repetition, codeblock segmentation for large UCI can be included.

Observation 4: Slightly increasing beta from 9/8 to 7/6 can improve list-1 decoding performance with virtually no impact to list-8 decoding performance.

Proposal 1: Confirm the working assumption on Polar code rate matching expect for the  value. Working assumption on  is changed to 7/6.
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