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1 Introduction
Former discussions [1, 2] about the channel coding for data channels on eMBB, mMTC, URLLC and control channels made various results about their candidates of schemes. In particular, channel coding scheme for eMBB data channel is agreed in the latest discussion [2] as following:
Agreement:

· The channel coding scheme for eMBB data is LDPC, at least for information block size > X

· FFS until RAN1#87 one of Polar, LDPC, Turbo is supported for information block size of eMBB data <= X

· The selection will focus on all categories of observation, including overall implementation complexity, regardless of the number of coding schemes in the resulting solution (except if other factors are generally roughly equal)

· The value of X is FFS until RAN1#87, 128 <= X <= 1024 bits, taking complexity into account

· The channel coding scheme(s) for URLLC, mMTC and control channels are FFS

This contribution suggests practical managements of LDPC codes on the adaptation of the specification into the real. Especially, consideration adopting LDPC codes described in 802.11 [3] is proposed.
2 LDPC Codes for Flexible Operation
LDPC codes have two major characteristics, one is its length and another is its code rate. It is regarded that if the length is larger, the performance of error resilience is better, but the complexity increases. Like that, if the code rate is lower, the performance of error resilience is better, but the maximum throughput decreases. That is why many different LDPC codes are adopted for one specification of communication system. Many practical standards such as IEEE 802.11 [3] or DVB series [4] define multiple LDPC codes with various lengths and code rates.
Systems with many types of codes give fine granularity for various channel circumstances and user capabilities. On the other hand, the small number of codes with short length gives simple hardware with low power consumption. There will be many kinds of terminals in the future wireless network having various objects, so we propose the followings that can be a solution handling such UEs.
Proposal 1: Wide ranges of block lengths of LDPC codes are supported for the same or similar code rate.
Proposal 2: Consider the large block size LDPC codes are operated as optional.
For example, a specification can define LDPC codes with information bit length 1000, 8000, and 32000 and code rate 0,2, 0.4, 0.6, and 0.8 for each length. The number of total code is 12. In this situation, some UE can have all the combinations, some others have only 4 codes with the information bit length is 1000, and another have 8 codes with the information bit length is 1000 and 8000. The BS must give equivalent service to each user, although the throughput of each user may be different. We believe that the bound of length separating mandatory and optional may be much higher than of LTE turbo code, however, the detailed value is FFS.
Consideration of BS operation
In the view of making categorization of the codes that can be unit of assignment to each UE, it may not be a good approach to make codes having the same code rate and different block length into the same category, since the length cannot give wide variation to performance but it can do to the complexity. Therefore, the length of the codes can be better criteria of categorization, since it gives strong influences to the complexity. In this aspect, the new MCS table with LDPC codes can have the form like the example in Table 1.
Table 1. An example of MCS table with LDPC code
	MCS Index
	Modulation Order
	Code Info (Info. bit / Code bit)
	TBS Index

	
	
	LDPC Type 1
	LDPC Type 2
	LDPC Type 3
	

	0
	2
	120/1296
	480/5184
	2400/25920
	0

	1
	2
	208/1296
	832/5184
	4160/25920
	2

	2
	2
	328/1296
	1312/5184
	6560/25920
	4

	3
	2
	504/1296
	2016/5184
	10080/25920
	6

	4
	2
	640/1296
	2560/5184
	12800/25920
	8

	5
	4
	436/1296
	1784/5184
	8720/25920
	10

	6
	4
	500/1296
	2000/5184
	10000/25920
	11

	7
	4
	564/1296
	2256/5184
	11240/25920
	12

	8
	4
	628/1296
	2512/5184
	12560/25920
	13

	9
	4
	708/1296
	2832/5184
	14160/25920
	14

	…
	…
	…
	…
	…
	…


Note that the example is only for showing the brief concept of design criteria. In Table 1, each code type to be used may be given by RRC or DCI signaling determined by BS with consideration of the UE capabilities or any others like current numerology. Obviously, the assigned MCS index value may differ along current type for the same channel circumstance, since the error-resilience performances are different.
Although the example shows different codes having same MCS index indicating same TBS index, there can be another criteria of designing MCS table having same MCS index indicating different TBS index to cope with the same channel circumstance. Above all, operations on UE categorized by their capabilities of channel coding schemes are generally achievable in normal process.
3 LDPC Codes in 802.11
A lot of different LDPC codes have been adopted for standards. One of the most frequently used system nowadays is the wireless LAN (WLAN), also known as Wi-Fi, defined at standards of IEEE 802.11 family. It is not an exaggeration saying that all the current practical UE with LTE module also has WLAN module. Extensive attempts making co-operation of LTE with WLAN is supported from that. Targeting small devices, LDPC codes in 802.11 have relatively short length. However, they are still powerful facing various channel circumstance. They are:
Table 2. LDPC codes in IEEE 802.11
	Code Length
	Code Rate

	648
	1/2
	2/3
	3/4
	5/6

	1296
	1/2
	2/3
	3/4
	5/6

	1944
	1/2
	2/3
	3/4
	5/6


Wireless LAN will also be used for almost all NR devices, even for many IoT devices. We propose the following to allow a device can receive and transmit NR signals sharing channel coding system with WLAN module.
Proposal 3: Study adopting LDPC codes of IEEE 802.11 standard for NR.
4 Conclusion
The following summarizes the proposals in this contribution.
Proposal 1: Wide ranges of block lengths of LDPC codes are supported for the same or similar code rate.
Proposal 2: Consider the large block size LDPC codes are operated as optional.
Proposal 3: Study adopting LDPC codes of IEEE 802.11 standard for NR.
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