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Modulation and Coding Scheme designing for 16m system
FUJITSU

1. Introduction

The existing 16e MCS for data transmission is based on punctured CTC and QAM, which have the following performance as showing blow.
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Figure 1 BLER performance of MCS sets in 16E standard

Here, we find that if the target BLER is 10%, the SINR threshold to select different MCS is 1.5dB, 4.5dB, 7.0dB, 10.5dB, 11.5dB, 15dB, 16dB, and 17.5dB. The SINR distance between two continuous MCS levels is 3dB, 2.5dB, 3.5dB, 1.0dB, 3.5dB, 1dB, and 1.5dB, which have big variance. In some case, this set of MCS levels will cause system throughput, for example, most of the user in one system can have limited SINR range, such as, from 0dB to 10dB, but in this range, the MCS satisfied for target BLER for user can be only selected from 3 MCS levels (QPSK ½, QPSK ¾, 16QAM 1/2,). On the other hand, if we can know roughly the SINR distribution range, then we can assign appropriate MCS levels for optimizing system throughput.

Figure 2 shows the PDF of instantaneous SINR for 16e baseline system. From this figure, we can see that most of SINR value are between -10dB and 15dB. If we want to have a higher system throughput, we should optimize it for those users with SINR between -10dB and 15dB. One straightforward way to achieve this is to assign more MCS level in this SINR area, i.e., we design more MCS level for SNR with high probability, and less MCS level for SNR with less probability. But when we look at the BLER performance of MCS levels in 16E system as shown in Figure 1, we can find out that the MCS levels are designed not very reasonable, i.e., too many MCS levels greater than 15dB, less MCS levels between -10dB and 15dB. We should add more MCS between -10dB and 15dB.
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Figure 2 PDF of Instantaneous SINR for 16E baseline system
2. MCS design
For illustrating MCS set design by example, figure 3 shows a modified MCS sets with more MCS level and its corresponding BLER performance in PB3 channel and for PUSC permutation. 
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Figure 3 Performance of Modified MCS set in PB3 channel 

In this figure we add QPSK 5/8 and QPSK 5/6, in this case, we can get the following table showing the spectrum efficiency and corresponding target SINR values.

	MCS level
	Spectrum efficiency
	Required SINR
	Distance between two continuous MCS levels

	QPSK ½
	1.0
	6.3
	

	QPSK 5/8
	1.25
	8.5
	2.2

	QPSK ¾
	1.5
	11.0
	2.5

	16QAM ½
	2.0
	11.8
	0.8

	QPSK 5/6
	1.67
	13.8
	2.0

	64QAM ½
	3.0
	16.0
	2.2

	16QAM ¾
	3.0
	17.0
	1.0

	64QAM 5/8
	3.75
	19.3
	2.3

	64QAM 2/3
	4.0
	20.5
	1.2

	64QAM ¾
	4.5
	22.0
	1.5

	64QAM 5/6
	5.0
	24.5
	2.5


3. Text proposal
Insert the following text into SDD Sections indicated below
---------------------------text start-----------------------------
11.x.x Link Adaptation
11.x.1 Modulation and Coding Set


In order to achieve higher system throughput, MCS set should be optimized to give more granularity, for example, more MCS levels to the SNR range with high probability, and less levels to the SNR range with less probability, if necessary.
------------------------------text end---------------------------
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