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1 Introduction
Except for the last MCS level (IMCS = 28) [1], TBS table was designed targeting on their MCS with the following overhead assumptions(120 availible REs):
· 3 OFDM symbol for control region
· 2 CRS antenna ports

· No sync signals, no PBCH, normal CP
For MCS level 28, a system configuration of 4TX and 1OS for control are assumed in [2], with 136 REs available for PDSCH transmission in a PRB.
For NCT, RCRS is transmitted with a  periodicity of 5ms. Therefore, available RE number in a normal PRB increases for downlink transmission, i.e. 156 REs can be assumed in a PRB with overhead of 2 DMRS antenna ports for TBS determination. TBS determined in Rel-8 mismatch with effective coderates. The system peak rates is also reduced. Thus, some enhancement on TBS need to be introduced.
In this contribution, we propose to solve the TBS problem for NCT, and analyse the pontential solutions.

2 TBS optimization for NCT

2.1 Applying existing TBS into NCT
TBS determination method in Rel-8 can be directly applied to obtain TBS for NCT. As reference, the Rel-8 target and effective code rates in BCT are shown on the right side in Figure 1. The target code rates are represented by the black and colored lines, respectively. Also, the code rate of 0.93 is marked by the green line. For comparison, left side in Figure 1 show the effective and target code rates of TBS if we use in Rel-8 method directly in NCT. It can be seen that the target code rates are diviated from real code rates. Peak rates decreases due to the increase of  available REs in a PRB.
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Figure 1. The effective and target code rates of TBS(left: TBS reused in NCT; right: Rel-8)
One option to solve the above problem could be introducing adaptive rules on selection of the closest TBS entry to fit with the MCS’s target code rate, according to the downlink transmission overhead. Figure 2 shows the effective code rates of  TBS obtained by using this method for 64QAM. As can be seen, the highest code rates of 64QAM are limited to about 0.8. All the effective code rates of the last 5 MCS levels overlap together, and space far away from those of the lower levels. Similar as above, those high MCSs can not be properly matched..
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Figure 2. The effective code rates (adaptive selection of MCS) and Rel-8 target code rates of TBS 
Observation 1 ：For NCT, if the TBS determination method in Rel-8 is directly applied to obtain TBS, the effective and target code rates would not be matched, and the peak rates decreases. Even by adaptive rules on selection of the closest TBS entry to fit with the MCS’s target code rate, the problems could not be solved completely.
Proposal 1： The determination of  TBS for NCT should be enhanced.
2.2 TBS Determination by using scaling factor 
In frame structure 2,  a scaling factor is used to determine TBS for the special subframes. Applying it to the NCT, {I'TBS, N'PRB} can be simply mapped to { ITBS, NPRB } by function:

1) For large N'PRB, NPRB obtained after scaling may be greater than 110. To get over this disadvantage, higher level TBS can be reused. For example, for one-layer transmission, after {ITBS, NPRB} is determined by appropriate mapping, the TBS determination method for two-layer transmission is applied to get the required TBS. For smaller N'PRB, TBS can be obtained by directly using {ITBS, NPRB} and the one-layer TBS table.

2) In Rel-8, 136 are assumed as the number of available REs in one PRB for the last MCS level in the TBS design, while for the other MCS levels, 120 is available. Therefore, different scaling factors should be used for the last MCS level and the others. Smaller scaling factor would be preferred for MCS levle 28.
For NCT one-layer transmission as example, the following mapping formula is applied to get {ITBS, NPRB} from {I'TBS, N'PRB}:
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Where, the current transmission layer number RI = 1, F is the scaling factor. For large N'PRB, two-layer TBS is used to determined the required TBS, L = 2; Otherwise, one-layer TBS determination method is directly used, and L = 1. {I'TBS, N'PRB} is divided into two subsets. Each subset correspond to a scaling factor F. Assuming that the number of available REs is 156, subsets and the selection of F are as  follows:

For 1 ≤ I'TBS ≤ 25,  F = 1.31；

For I'TBS = 26,  F = 1.17；
After the mapping, the TBS determination method for two-layer transmission is applied to get the required TBS for 85 ≤ N'PRB ≤ 110. Otherwise, TBS can be obtained by directly using {ITBS, NPRB} and one-layer TBS table.

The effective code rates and Rel-8 target code rates of TBS are shown in Figure 3.
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Figure 3. The effective code rates (scaling factor) and Rel-8 target code rates of TBS. 
It can be seen in Figure 3, the effective code rates and Rel-8 target code rates of TBS are well matched for most {I'TBS, N'PRB}. In particular, the TBS design problem for large N'PRB (e.g. ≥ 85) has already been solved. 
However, it is hard to choose a good TBS that fits well with the target code rate for small N'PRB (e.g. <10), as the limit of granularity of effective code rate. However, the small PRB size is not needed to be optimized.

Observation 2：  By using scaling factors approach and utilizing high-layer TBS to determine TBS, the effective code rates of most TBS well match the corresponding target code rates. In particular, the TBS design problem for  large N'PRB (e.g. ≥ 85) can be solved with this solution. 

Proposal 2： Using scaling factor to determine TBS for NCT, the effective code rate can be evenly distributed. High-layer TBS are utilized to determine low-layer TBS in case Nprb exceed 110.
3 Conclusion
As the analysis, the effective code rates of most TBSs match their target code rates well by using scaling factor approach.  To fully achieve spectrum efficiency in NCT operation, we propose following:
Proposal 1：The determination of  TBS for NCT should be enhanced.
Proposal 2： Using scaling factor to determine TBS for NCT, the effective code rate can be evenly distributed. High-layer TBS are utilized to determine low-layer TBS in case Nprb exceed 110.
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