
3GPP TSG RAN WG1 Meeting AH 1801
R1-1800465
Vancouver, Canada, January 22nd – 26th, 2017
Agenda item:
7.4.2.4
Source: 
Samsung 

Title: 
 



Corrections on Length of Rate Matching Output Sequence
Document for:
Discussion and Decision
1 Introduction

During the WI phase of NR, it was decided that segmentation is applied when K >= 360 and M >= 1088 where K is UCI payload size without CRC and M is the total number of coded bits for the UCI payload. For determine of the length of rate matching output sequences for each segmented coded blocks, it should be discussed whether they should be multiple of modulation order and number of layers. 
In NR, the length of rate matching output sequence for PUCCH is derived as below [1]

	6.3.1.4.1
UCI encoded by Polar code
Rate matching is performed according to Subclause 5.4.1 by setting 
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 is the number of code blocks for UCI determined according to Subclause 5.2.1 and the value of 
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 is given by Table 6.3.1.4.1-1:



Additionally, the length of rate matching output sequence for PUSCH is derived as below [1]

	6.3.2.4.1.1
HARQ-ACK

Rate matching is performed according to Subclause 5.4.1 by setting 
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 is the number of code blocks for UCI determined according to Subclause 5.2.1;
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6.3.2.4.1.2
CSI part 1

Rate matching is performed according to Subclause 5.4.1 by setting 
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6.3.2.4.1.3
CSI part 2

Rate matching is performed according to Subclause 5.4.1 by setting 
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In this contribution, one issue in derivation of the length of rate matching output sequence is presented and it is provided how to resolve the issue.
2 The Length of Rate Matching Output Sequence
Let 
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is the rate matching output sequence length for r-th segment where 0≤r ≤1. In the current version of specification [1], 
[image: image15.wmf]r

E

 may not be an integer since 
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 is two and 
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can be odd when CSI has two parts for PUCCH (see the details in appendix). Therefore it should be corrected first by using suitable function such as ceiling and flooring. Furthermore, the rate-matching output sequence length is generally determined to be a multiple of 
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 is modulation order and 
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 is number of layers. That is beneficial for receiver as each segmented code block can be separated by REs. However, that is not considered for PUCCH and PUSCH. Given this, derivation of the length of rate matching output sequence should be updated. 
Observation 1: The rate matching output sequence length is not guaranteed to be integer.
Observation 2: The rate-matching output sequence length is generally determined to be a multiple of 
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3 Text Proposal 
Following the above observations, the derivation of length of rate matching output sequence should be updated to be number of multiples of modulation order and number of layers.

To reflect the above proposal, the following modification of [1] is proposed.

< Unchanged parts are omitted >
6.3.1.2.1
UCI encoded by Polar code

If the payload size 
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, code block segmentation and CRC attachment is performed according to Subclause 5.2.1. If 
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is the rate matching output sequence length as given in Subclause 6.3.1.4.
< Unchanged parts are omitted >
6.3.1.4.1
UCI encoded by Polar code

Rate matching is performed according to Subclause 5.4.1 by setting 
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where 

-
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 is the modulation order of the PUCCH;
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 is the number of code blocks for UCI determined according to Subclause 5.2.1

-
The value of 
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 is given by Table 6.3.1.4.1-1:
< Unchanged parts are omitted >
6.3.2.2.1
UCI encoded by Polar code
Code block segmentation and CRC attachment is performed according to Subclause 6.3.1.2.1 where 
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is the rate matching output sequence length as given in Subclause 6.3.2.4. 

< Unchanged parts are omitted >
6.3.2.4.1.1
HARQ-ACK
Rate matching is performed according to Subclause 5.4.1 by setting 
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where
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 is the number of code blocks for UCI determined according to Subclause 5.2.1;
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 is the number of transmission layers of the PUSCH;
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< Unchanged parts are omitted >
6.3.2.4.1.2
CSI part 1
Rate matching is performed according to Subclause 5.4.1 by setting 
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where
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 is the number of code blocks for UCI determined according to Subclause 5.2.1;
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< Unchanged parts are omitted >
6.3.2.4.1.3
CSI part 2
Rate matching is performed according to Subclause 5.4.1 by setting 
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where
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 is the number of code blocks for UCI determined according to Subclause 5.2.1;
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< Unchanged parts are omitted >
4 Conclusions

This contribution considered the length of rate matching output sequence for PUCCH and PUSCH and the following observations and proposal are provided.
Observation 1: The rate matching output sequence length is not guaranteed to be integer.
Observation 2: The rate-matching output sequence length is generally determined to be a multiple of 
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Appendix:
	6.3.1.4.1
UCI encoded by Polar code
Table 6.3.1.4.1-1: Rate matching output sequence length 
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Rate matching is performed according to Subclause 5.4.1 by setting 
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