3GPP TSG RAN WG1 Meeting #74
R1-133125
Barcelona, Spain, 19th – 23rd August 2013
Agenda Item:
7.2.1.6
Source: 
Fujitsu
Title:
Consideration on TBS of NCT
Document for:
Discussion and Decision
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 to PDSCH is significantly increased.
2. Discussion on spectrum efficiency of NCT
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Figure 1 Spectrum efficiency of BCT and NCT

To evaluate the spectrum efficiency of NCT, two cases are considered, the overhead of which 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.

By using the legacy TBS table given in [3], the calculated spectrum efficiencies of both case 1 and case 2 are shown in Figure 1. The definition of the spectrum efficiency is same as the ‘efficiency’ given in Table 7.2.3-1 in [3]. As a reference, the target spectrum efficiency [4] which was considered when the legacy TBS table was designed in Rel-8 phase is also shown in Figure 1.
It is obvious that the NCT spectrum efficiencies of both case 1 and case 2 are much lower than the target spectrum efficiency. When the legacy TBS table was design, only 120 REs available to PDSCH are assumed [4]. Because of the absence of CRS and legacy PDCCH, the number of REs NCT could offer to PDSCH may increase to 156 and 144 in case 1 and case 2, respectively. The available REs increase, whereas the number of bits to be transmitted in the legacy TBS table does not change correspondingly. This may be the reason of the large gaps occurring in Figure 1. If a new TBS table is designed for NCT with case 1 as an assumption, the potential gain of the table could be 30%. If case 2 is taken into account, the potential gain of a new table would be 20%. Considering such potential gains, a new TBS table may be worth being introduced for NCT.

Proposal 1: New TBS table for NCT should be investigated.
3. Conclusions
Although NCT could provide PDSCH with significantly more REs than BCT, the spectrum efficiency of NCT is restricted by the legacy TBS table. Hence, we propose that a new TBS table for NCT should be investigated.
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