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1 Introduction
In Rel-8, TBS table is computed from MCS with the following overhead assumptions, 120 REs are assumed in a PRB pair for TBS determination:
· 3 OFDM symbol for control region
· 2 CRS antenna ports

· No sync signals, no PBCH, normal CP
For New Carrier Type (NCT), it has been agreed that Rel-8 PDCCH and Rel-8 CRS are not transmitted. TRS is transmitted with a 5ms periodicity. Hence, the number of REs available for PDSCH transmission in a PRB pair is increased, i.e. 156 REs can be assumed for TBS determination in a PRB with the overhead of 2 DMRS antenna ports. In other words, the maximum efficiency on NCT may not be achieved and TBS optimization method should be considered.  
In this contribution, we discuss possible methods of TBS optimization for NCT, and then show our simulation results for the performance of different schemes.
2 Discussion

For NCT, more REs can be used for PDSCH transmission in a PRB pair. With the current TBS determination method, the maximum coding rate achievable on NCT is about three levels lower than the legacy carrier as shown in table 1 in appendix. To improve the performance on NCT, the following three options for TBS optimization can be considered:

· Option 1: Scaling TBS by a scaling factor
For TDD special subframes, a scaling factor smaller than 1 is used to scaling the PRB numbers, which generates a more proper TBS. With option 1, a scaling factor larger than 1 is considered for NCT. 
· Option 2: Extending the TBS table
In Rel-8 MCS table, 3 MCS indices (
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=29, 30 and 31) are reserved for retransmission settings. With option 2, the reserved MCS indices can be reused to indicate the extended TBS indices (
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= 27, 28 and 29) on NCT during initial transmission. Meanwhile, the modulation order for the reserved MCS indices should be equal to 6. The extended TBS indices correspond to the extended TBS. The extended TBS can be determined as in Rel-8 except that more REs in a PRB pair (e.g. 156 REs) are assumed for TBS determination. The target coding rate for the three extended TBS indices can reuse the highest three coding rates supported by the current MCS levels.
· Option 3: Defining new TBS table for NCT
With this option, a new TBS table can be defined using all the Rel-8 principles, except that more REs in a PRB pair (e.g. 156REs) should be assumed for TBS determination.
Comparing the above three options, option 3 is more complicated than option 1 and 2 since much more specification work is needed. Hence, only option 1 and option 2 are evaluated in this contribution. The spectrum efficiency performance of the two options is given in Figures 1 and 2, with the simulation assumptions captured in table 2 in appendix. For the performance comparison, the TBS determination method supported by the current specification is referenced. To ensure the maximum coding rate not exceeding 0.93, the maximum TBS used for option 2 with different scaling factors is given in table 3 in appendix.
It can be seen that in high SNR region, both option 1 and option 2 can achieve better performance than the Rel-8 MCS. With the above analysis, it is proposed that TBS optimization shall be considered for NCT.
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Figure 1: Spectrum efficiency of different TBS optimization methods
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Figure 2: Spectrum efficiency of different TBS optimization methods
3 Conclusions
In this contribution, we discuss possible methods of TBS optimization for NCT. It is shown by simulation that TBS optimization can increase the spectrum efficiency on NCT. Hence it is proposed to consider TBS optimization during the design of NCT.
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5 Appendix

Table 1: Comparison of the effective CR on NCT and the target CR defined in Rel-8
	MCS Index
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	Effective CR
(1 TB,1 layer)
	MCS target CR in Rel-8

	0
	0.0903
	0.1172

	1
	0.1169
	0.1533

	2
	0.1477
	0.1885

	3
	0.1846
	0.2451

	4
	0.2338
	0.3008

	5
	0.2831
	0.3701

	6
	0.3323
	0.4385

	7
	0.3938
	0.5137

	8
	0.4554
	0.5879

	9
	0.5108
	0.6631

	10
	0.2554
	0.3320

	11
	0.2831
	0.3691

	12
	0.3200
	0.4238

	13
	0.3692
	0.4785

	14
	0.4103
	0.5400

	15
	0.4564
	0.6016

	16
	0.4923
	0.6426

	17
	0.3282
	0.4277

	18
	0.3528
	0.4551

	19
	0.3938
	0.5049

	20
	0.4212
	0.5537

	21
	0.4704
	0.6016

	22
	0.5032
	0.6504

	23
	0.5477
	0.7021

	24
	0.5908
	0.7539

	25
	0.6154
	0.8027

	26
	0.6619
	0.8525

	27
	0.6844
	0.8887

	28
	0.8089
	0.9258


Table 2: Simulation assumptions
	Number of Antenna
	2Tx, 2Rx

	Carrier Frequency
	2.0 GHz

	system bandwidth
	10MHz, 8 and 15 PRB pairs

	DL RS configuration
	2-port CSI-RS with 5ms period

1-port DMRS

	Channel Model
	ETU5

	AMC
	ON

	Channel estimation for DRS
	Per-PRB 2D-MMSE filter

	Channel Coding
	Turbo code

	HARQ
	ON

	Transmission rank
	Fixed rank 1 transmission


Table 3: Maximum TBS for Option 2

	Number of PRB pairs
	Scaling Factor
	TBS
	Maximum TBS
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	8
	1.2
	5736 (CR=0.7792)
	6712 (CR=0.9177)
	6712

	
	1.3
	6200 (CR=0.8485)
	7480 (CR=1.0216)
	6200 

	15
	1.2
	11448 (CR=0.8312)
	13536 (CR=0.9835)
	11448 

	
	1.3
	12216 (CR=0.8866)
	14112 (CR=1.0251)
	12216 
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