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Introduction
The purpose of this email discussion is to share opinions on granularity of information block sizes to be evaluated. Companies are encouraged to provide inputs by 10th February.
For reference, the following simulation assumptions were agreed during the RAN1 #84bis to start the initial investigation [1]. 
Simulation assumptions: eMBB
· Evaluate the block error rate (BLER) performance versus SNR
	Channel
	AWGN

	Modulation
	QPSK, 64 QAM

	Coding Scheme
	Turbo
	LDPC
	Polar

	Code rate
	1/5, 1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9

	Decoding algorithm
	Max-log-MAP
	min-sum
	List-X

	Info. block length (bits w/o CRC)
	100, 400, 1000, 2000, 4000, 6000, 8000 
Optional(12K, 16K, 32K, 64K)



Above information block lengths would be not enough for evaluation of channel coding schemes for eMBB data channel as finer granularity of information block size for eMBB data is required. Thus, it is necessary to consider finer granularity of information block sizes to be evaluated for LDPC codes.

Granularity of information block sizes to be evaluated. 

Regarding the granularity of information block sizes 
· Is it necessary to consider similar granularity to LTE for eMBB data channel coding evaluation?
· If not, please provide any comments or suggestions. 
	Company
	Comment

	Samsung 
	
As a baseline, we would like to evaluate the LDPC code with similar granularity to LTE as follows:
i)  the granularity of the information block sizes = 8 bits,
ii)  the granularity of the information block sizes =16 bits,
iii)  the granularity of the information block sizes = 32 bits,
iv)  the granularity of the information block sizes = 64 bits


	Nokia
	To evaluate performance over finer granularity of block sizes, we would like to propose following granularity, 
i)  the granularity of the information block sizes = 32 bits,
ii)  the granularity of the information block sizes = 64 bits,
iii)  the granularity of the information block sizes = 128 bits.

	ZTE
	We have suggested that similar granularity to LTE should be used for TBS design of NR eMBB and we think that NR LDPC codes should have the capability of supporting full flexibility (similar argument as error floor in the Ad Hoc meeting). 
As in LTE TS 36.212, CBS (code block size) is defined for information block size.
Considering padding percentage and simulation complexity of different evaluation target BLER, we prefer the following granularity:
1) For evaluation target BLER=0.1 and 0.01:
i)  the granularity of CBS = 8 bits,
ii)  the granularity of CBS = 16 bits,
iii)  the granularity of CBS = 32 bits,
iv)  the granularity of CBS = 64 bits.
2) For evaluation target BLER=0.001:
i)  the granularity of CBS = 8 bits,
ii)  the granularity of CBS = 16 bits,
iii)  the granularity of CBS = 32 bits,
iv)  the granularity of t CBS = 64 bits.
v) the granularity of CBS = 128 bits.
vi) the granularity of CBS = 256 bits.
vii)  the granularity of CBS = 512 bits.
3) For evaluation target BLER=0.0001:
i)  the granularity of CBS = 16 bits,
ii)  the granularity of CBS = 32 bits,
iii)  the granularity of CBS = 64 bits,
iv)  the granularity of t CBS = 128 bits.
v) the granularity of CBS = 256 bits.
vi) the granularity of CBS = 512 bits.
vii)  the granularity of CBS = 1024 bits.

	MediaTek
	For performance check at BLER = 1e-2 (and 1e-3), we suggest with LTE-like granularity, i.e.,
·  The granularity of the information block sizes = 8 bits,
·  The granularity of the information block sizes =16 bits,
·  the granularity of the information block sizes = 32 bits,
·  the granularity of the information block sizes = 64 bits.

For performance check at BLER = 1e-4, coarser granularity is considered regarding the significantly larger trial amounts required for reliable simulations. Therefore, we suggest:
·  The granularity of the information block sizes = 64 bits,
·  The granularity of the information block sizes = 128 bits,
·  The granularity of the information block sizes = 256 bits.

	Qualcomm
	The baseline granularity for evaluation should be  in steps of 16 bits.

	Intel
	For evaluation, we support the granularity proposed by Nokia – if necessary, we can additionally evaluate some randomly selected block lengths that do not conform to the granularity. This will allow us to perform rigorous cross-comparisons with reasonable simulation resources. For the final NR design, we think all the supported NR information block sizes should be evaluated.

	LG
	Similar to granularity of LTE,
i)  the granularity of the information block sizes = 8 bits,
ii)  the granularity of the information block sizes =16 bits,
iii)  the granularity of the information block sizes = 32 bits,
iv)  the granularity of the information block sizes = 64 bits
v)  the granularity of the information block sizes = 128 bits,

	Ericsson
	Similar to granularity of LTE for BLER=10-2 and 10-4. Specifically, we agree with the set of granularity suggested by LG. 


	Huawei
	Agree with Samsung suggestion. This applies to both BLER=10-2 and 10-4.



Any other comments or considerations?

	Company
	Comment

	MediaTek
	In addition to the granularity check over information block size, code rate granularity should be considered for checking the row span of a LDPC parity check matrix design. To balance the simulation efforts, we suggest to provide BLER curves down to 1e-4 error rate over the following settings
· Code rate range from 0.33 to 0.89 and code rate granularity of 0.01
· Selected information block sizes: 1000, 2000, 4000, 6000, 8000.

	Qualcomm
	We agree that some aspect of rate granularity study would be useful, as suggested by MTK. However, 0.01 might be finer than needed. Additionally, fading channel performance and bursty erasure performance would be important for evaluation across this granularity in blocklength and rate.

	Intel
	We also agree with Mediatek and Qualcomm to look at rate-granularity. While companies are already evaluating multiple rates (many have shown 8/9,5/6,3/4,2/3,1/2,1/3,1/5), we should add a few additional rates for evaluation,  e.g. step size of 0.1 could be a good starting point.

	Ericsson
	(1) We do not see the need of checking very fine code rate granularity. For the purpose of checking code extension performance, the existing set of agreed code rates is fine with minor adjustment: {1/5, 1/3, 2/5, 1/2, 2/3, 3/4, 5/6, 8/9}. The adjustment is:
· For a given base graph or a given info block size, some rates on the higher end (e.g., 8/9) and lower end (e.g., 1/5) may not be designed, and these rates do not need to be checked. 
· For a given base graph or a given info block size, some rates may be naturally defined, and should be checked. For example, if a base graph is extended to rate ¼, then rate ¼ should be added to the evaluation list.
(2) The simulation assumption quoted has “min-sum” as decoding algorithm of LDPC. We suggest updating it to the latest agreement of: sum-product decoding algorithm with flooding schedule and 50 iterations. 

	Huawei
	We also agree to study the code rate granularity, considering a granularity of 0.1. 



Summary
· Information block sizes granularity for evaluation at BLER 1e-2 and 1e-4
	
	
	
	
	
	

	Samsung
	8
	16
	32
	64
	64

	Nokia
	32
	32
	32
	64
	128

	ZTE
	8 (for 1e-2)
16~64 (for 1e-4)
	8 (for 1e-2)
128 (for 1e-4)
	16 (for 1e-2)
256 (for 1e-4)
	32 (for 1e-2)
512 (for 1e-4)
	64 (for 1e-2)
1024 (for 1e-4)

	MediaTek
	8 (for 1e-2)
64 (for 1e-4)
	16 (for 1e-2)
64 (for 1e-4)
	32 (for 1e-2)
64 (for 1e-4)
	32 (for 1e-2)
128 (for 1e-4)
	64 (for 1e-2)
256 (for 1e-4)

	Qualcomm
	16
	16
	16
	16
	16

	Intel
	32
	32
	32
	64
	128

	LG
	8
	16
	32
	64
	64, if ;
128, otherwise

	Ericsson
	8
	16
	32
	64
	64, if ;
128, otherwise

	Huawei
	8
	16
	32
	64
	64


	
· Other discussions
1) What is your minimum code block size for evaluation?
A. 32: ZTE
B. 40: Samsung, Nokia, MediaTek, Intel, LG, Ericsson, Huawei
C. 92: Qualcomm
2) Different sets of granularity depending on target BLERs are necessary?
A. Yes: ZTE, MediaTek
B. No: Samsung, Nokia, Qualcomm, Intel, LG, Ericsson, Huawei
3) Code rates to be evaluated should be updated?
A. Yes: MediaTek, Qualcomm, Intel, Ericsson, Huawei
B. No: 
4) If you answered to 3) as yes, what is your suggestion?
A. Adding the code rates with step size of 0.01 for some lengths: MediaTek
B. Adding the code rates with step size of 0.1 : Intel, Huawei
C. [bookmark: _GoBack]Minor adjustment: Ericsson
5) Other channel conditions (e.g., fading, bursty erasure) are necessary?
A. Yes: Qualcomm
B. No:
6) Decoding algorithm for evaluation should be updated?
A. Yes: Ericsson
B. No:
7) If you answered to 6) as yes, what is your suggestion?
A. sum-product decoding algorithm with flooding schedule and 50 iterations: Ericsson
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