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1. Introduction
As concluded in RAN1 #66 bis [1], the main motivations identified for introducing a new carrier type (NCT) for carrier aggregation are:

· Enhanced spectral efficiency

· Improved support for het net

· Energy efficiency
To achieve the above purposes, one of the modifications is that the density of CRS is reduced [2]. CRS transmission is restricted within 1 subframe with 5ms periodicity. Another modification is the absence of legacy PDCCH. Consequently, the overhead of NCT is reduced and the number of REs available for PDSCH transmission is significantly increased. This leads to the feasibility of transmitting larger transport blocks, not supported by the existing TBS table. 
2. Discuss on spectrum efficiency of NCT
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Figure 1 Spectrum efficiency of BCT and NCT
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To evaluate the spectrum efficiency (SE) of the TBS tabl entries applied to NCT, the ideal SE of NCT case 1 and case 2 are calculated according to (1). The overhead of NCT case 1 and case 2 are listed below:

· NCT case 1: 0 legacy PDCCH OFDM symbols, 0-port legacy CRS, 2-port DMRS;

· NCT case 2: 0 legacy PDCCH OFDM symbols, 0-port legacy CRS, 4-port DMRS.

As a reference, the target SE of a backward compatible carrier type (BCT) is also shown in Figure 1 which is obtained under the working assumptions of Rel-8 TBS table [3] (3 OFDM symbols and 2-port CRS per RB). Therefore the BCT target SE is exactly the same as Table 7.2.3-1 in [4], except for the last TBS index ‘#26’ because of the adjustment in [5].
In Figure 1, it is obvious that the spectrum efficiencies of NCT case 1 and case 2 are much lower than that of the BCT cases for the same MCS level. Although the number of REs in NCT available for PDSCH transmission significantly increases, the maximum spectrum efficiency actually decreases if the Rel-8 TBS table is reused for NCT. The maximum SE (of MCS #26) of NCT only achieves the level of MCS #21 or MCS #22 of BCT for case 1 and case 2, respectively. This SE loss could be up to 30% in high SNR region.

One of the typical scenarios of NCT is small cell scenario, the communication environment of which could be better than that of macro cells. According to the geometry curves in [6], if BCT is adopted by small cells, for scenario 2a with 4 LPNs about 30% of UEs may work at an SINR beyond what required by MCS #26 in Rel-8 TBS table.  With 10 LPNs the figure is 10%.. However, if NCT is adopted by small cells, the above percentages will increase to 50% and 30%. This is because lower coding rate of a certain MCS level due to larger number of available REs for PDSCH leads to lower SNR required by this MCS level. 
Therefore, spectrum efficiency and throughput of some UEs, especially UEs served by small cells with NCT, will be limited if a TBS table optimized for NCT would not be introduced in Rel-12. 

Proposal 1: New TBS table for NCT should be investigated in Rel-12.
3. Conclusions
It is discussed in this contribution that although the number of REs in NCT available for PDSCH transmission significantly increases, at high SINRs the maximum spectrum efficiency is limited if the Rel-8 TBS table is used. Hence, we propose that a new TBS table for NCT should be investigated in Rel-12.
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