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1. Introduction

In RAN1#86bis, the following agreement on the channel coding scheme for eMBB data was made [1]:

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
According to the agreement, there are still multiple options for the eMBB data channel coding scheme as follows:

   Options for eMBB data channel coding scheme:
Option 1: A single channel coding scheme, i.e. LDPC, for all information block sizes
Option 2: Two channel coding schemes (128 ≤ X ≤ 1024)
A. Polar for information block size ≤ X and LDPC for information block size > X
B. Turbo for information block size ≤ X and LDPC for information block size > X
In this contribution, KT’s view on the above options for the eMBB data channel coding scheme is provided.
2. Discussion
When RAN1 decides the channel coding scheme for eMBB data between the above options, the following proposition would need to be taken into account:

· The maximum information block size supported by NR eMBB data channel should be larger than or equal to 6144 which is the maximum information block size of LTE turbo code.
Supporting a larger information block size would provide benefits of more coding gain and smaller number of code block segmentation. It would also be worth to note that LDPC code which is agreed to be used for eMBB data channel would be more suitable to large information block size than LTE turbo code because of its capability of high decoder parallelism.
Given the above proposition, Option 1 would need a single channel coding scheme, i.e. LDPC, which is designed to cover the whole information block sizes up to the maximum information block size larger than or equal to 6144. On the other hand, Option 2 would need two channel coding schemes which are separately designed to cover different information block sizes. In particular, Option 2 could operate as follows:

Option 2 (Dynamic switching of two channel coding schemes): Every UE/gNB for eMBB implements both two channel coding schemes and switches dynamically between those two schemes depending on the calculated information block size. 
It seems obvious that a single channel coding scheme (Option 1) has better implementation complexity than dynamic switching between two channel coding schemes (Option 2). When a single coding scheme supports the whole information block sizes, encoder/decoder logics that can be reused for different information block sizes could be maximized. The only benefit of Option 2 would be the possibility of performance optimization for the small information block size. Therefore, Option 2 could be considered only if its performance gain compared to Option 1 is proven to justify the increased implementation complexity.
For the progress, the following option (Option 2’) could be considered as a compromise between Option 1 and Option 2.

Option 2’ (Optional support of the second channel coding scheme): The whole information block sizes are supported by the first channel coding scheme, i.e. LDPC, which is mandatory to both UE and gNB. The second channel coding scheme, i.e. Turbo or Polar, can be used optionally for the small information block size, which could be optional to both UE and gNB.

In case of Option 2’, eMBB data channel is basically operational with the single channel coding scheme for the whole information block sizes. As a complement, the second channel coding scheme can be optionally implemented in UE and gNB sides. In other words, only if both UE and gNB are equipped with both two channel coding schemes, the gNB can configure the UE to use the second channel coding scheme to get the performance benefit for the small information block size. Option 2’ could be considered only if its performance gain compared to Option 1 is proven to justify the specification efforts for such optional feature. 
Having discussed above, Table 1 summarizes the possible options for the eMBB data channel coding scheme and the related issues. In our view, Option 1 is technically the most promising and solid way to go forward to the successful design of NR. However, if the performance benefits of having the two channel coding schemes are proven and any compromise between Option 1 and Option 2 is really needed, Option 2’ could be considered as a compromise. Therefore, it is proposed that RAN1 should adopt LDPC to be the channel coding scheme for eMBB data to cover the whole information block sizes up to the max which would be larger than or equal to 6144
Proposal: Adopt LDPC to be the channel coding scheme for eMBB data to cover the whole information block sizes up to the max which would be larger than or equal to 6144.
Table 1: Possible Options for eMBB Data Channel Coding Scheme

	
	Description
	Notes

	Option 1
	A single channel coding scheme, i.e. LDPC, for all information block sizes
	- LDPC designed to cover the whole information block sizes is required

	Option 2
	Every eMBB UE implements both two channel coding schemes and switches dynamically between the two schemes
	- Worse implementation complexity than Option 1
- Possibly better performance than Option 1

- Performance gain compared to Option 1 needs to be proven to justify the increased complexity

	Option 2’
	The whole information block sizes can be supported by LDPC, while the second channel coding scheme is optionally supported in the spec
	- Considered as a compromise between Option 1 and Option 2

- Only if both UE and gNB are equipped with the two schemes, the gNB can configure the second channel coding scheme
- Performance gain compared to Option 1 needs to be proven to justify the increased specification efforts


3. Conclusion
In this contribution, we discussed on options for the eMBB data channel coding scheme. Based on the discussion, the following proposal is made:
Proposal: Adopt LDPC to be the channel coding scheme for eMBB data to cover the whole information block sizes up to the max which would be larger than or equal to 6144.
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