Page 1



3GPP TSG RAN WG1 Meeting #90  

                                                          
R1-1713637
Prague, Czechia 21th – 25th August 2017
Agenda Item:

6.1.3.3.1.3
Source:


Samsung
Title:


Transport block size determination
Document for:

Discussion and decision
1 Introduction

In New Radio Access Technology (NR) [1], various numerologies, frame structures, and bandwidths are supported. One main issue for data transmission is how to decide transport block size (TBS). In LTE, TBS is given by the number of allocated PRBs and MCS for normal DL and UL subframe. For special subframe, the effective number of PRBs is calculated by multiplying a scaling factor smaller than 1 with the number of allocated PRBs. Also, unlike LTE, NR adopts LDPC coding for eMBB data channels.

This contribution considers aspects for the TBS determination in NR.
2 Discussions 
For TBS determination, the following aspects should be considered.

1)  Code block (CB) segmentation/available CB sizes/ Whether to use zero padding to each code block
In NR, LDPC code is adopted for eMBB data channels. The values for TBS candidates depend on how to segment a TB into multiple CBs, which CB sizes are available and whether to design TBS values in order to avoid unnecessary zero padding to the TB. In LTE, the TBS tables are defined not to have zero-padded bits in the CBs even though how to insert zero-padded bits during CB segmentation is defined in the specification. 
2)  Special TBS values for some applications

When designing LTE TBS tables, VoIP formats such as NB-AMR and WB-AMR are considered so that special values are reflected in the TBS tables for optimization.
3)  Available resource allocations

In NR, wide bandwidth operations and various TTI lengths are supported. Also, control and data multiplexing is now considered, i.e., resources configured for control channels but not used for control channels can be utilized for data channels. This polygonal shape of resources can be either considered or ignored in designing of TBS values. 
4)  MCS levels and number of layers per CW supported in NR

When designing of TBS values, modulation order, code rate, the number of layers should be considered for max TBS. 
With considering these aspects, there are two main approaches for TBS determination: 1) define tables and 2) define formula to derive TBS.

Approach 1. Define tables to derive TBS

This approach is similar to that in LTE. In LTE, tables having the number of PRBs 
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[image: image2.wmf]TBS

I

from MCS as parameters are defined [2]. For the determination of LTE TBS tables, three OFDM symbols are assumed for PDCCH. Therefore, TBS is listed up with 11 symbols of data transmission. When DwPTS in special subframes is considered, the TBS value is found in the tables with the effective number of PRBs 
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 is smaller than 1 and 
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Differently from LTE, different numerologies and TTI lengths are supported in NR and there are many more possibilities for resource allocations. Even so, NR may adopt the same approach for TBS determination as in LTE, i.e., to define a reference table for TBS and to scale the values in the reference table with some value, e.g., the number of allocated symbols. For example, the reference table can be defined based on 1-symbol allocation or slot-based scheduling with 7/14 symbols. When defining the tables, it is difficult for supportable code rates to be optimized. This is because the number of REs available for data transmission is not proportional to the number of symbols, e.g., due to different DMRS overhead across the allocated symbols. Another method in this approach is to define each table for given number of allocated symbols, which may require too much specification effort to define a very large number of tables. 
Approach 2. Define formulas to derive TBS


Another approach for TBS determination is to use a formula to derive TBS for given parameters. This formula can be a function of the number of allocated REs and MCS including modulation order and code rate. When using a formula to determine TBS, the following procedure can be used.
1)  TBS per layer calculation
· TBS per layer = modulation order × target code rate × number of allocated REs 

2)  TBS per layer determination from TBS per layer candidate sets

· TBS is chosen as the smallest value among values out of the TBS candidate set that are larger than TBS per layer calculated above.
The final value for TBS is calculated by multiplying the number of layers per CW to TBS per layer determined in the step 2). The TBS candidate set in the above step 2) may need to be defined taking into account the number of inserted zero-padding bits and LDPC code properties such as relatively low performance in short lengths. Additionally, it should be considered how to effectively support applications from higher layer. In LTE, special TBS such as 328 for some VoIP applications are defined in TBS tables [3].
Table 1: Available values for TBS per layer in LTE 

	16, 24, 32, 40, 56, 72, 88, 104, 120, 136, 144, 152, 176, 208, 224, 256, 280, 288, 296, 328, 336, 344, 376, 392, 408, 424, 440, 456, 472, 488, 504, 520, 536, 552, 568, 584, 600, 616, 632, 648, 680, 696, 712, 744, 776, 808, 840, 872, 904, 936, 968, 1000, 1032, 1064, 1096, 1128, 1160, 1192, 1224, 1256, 1288, 1320, 1352, 1384, 1416, 1480, 1544, 1608, 1672, 1736, 1800, 1864, 1928, 1992, 2024, 2088, 2152, 2216, 2280, 2344, 2408, 2472, 2536, 2600, 2664, 2728, 2792, 2856, 2984, 3112, 3240, 3368, 3496, 3624, 3752, 3880, 4008, 4136, 4264, 4392, 4584, 4776, 4968, 5160, 5352, 5544, 5736, 5992, 6200, 6456, 6712, 6968, 7224, 7480, 7736, 7992, 8248, 8504, 8760, 9144, 9528, 9912, 10296, 10680, 11064, 11448, 11832, 12216, 12576, 12960, 13536, 14112, 14688, 15264, 15840, 16416, 16992, 17568, 18336, 19080, 19848, 20616, 21384, 22152, 22920, 23688, 24496, 25456, 26416, 27376, 28336, 29296, 30576, 31704, 32856, 34008, 35160, 36696, 37888, 39232, 40576, 42368, 43816, 45352, 46888, 48936, 51024, 52752, 55056, 57336, 59256, 61664, 63776, 66592, 68808, 71112, 73712, 75376


The configurability of the above candidate set may be further studied taking into account the outcomes from the channel coding designs.
Proposal 1: Consider TBS determination either by defining tables or by defining formula(s).
3 Conclusions
In this contribution, the TBS determination in NR was discussed and the following alternatives are proposed for further study.
Proposal 1: Consider TBS determination either by defining tables or by defining formula(s).
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