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1. Introduction

In this contibution, we have expressed our views on TBS determination for Rel-13 MTC UE considering the narrowband size of 6 PRBs, the maximum TBS of 1000 bits and QPSK and 16QAM as modulation schemes.
2. TBS determination
To determine TBS for PDSCH, the UE first read the 5-bit MCS field (IMCS) in the DCI, and determine the TBS index ITBS using (IMCS). The UE also sets NPRB to the total number of allocated PRBs. Then, the UE determine the TBS which is given by the (ITBS , NPRB) entry in the TBS table. 
Reduced DCI bits

Considering the narrowband size of 6 PRBs and QPSK and 16QAM as modulation schemes, Rel-13 MTC UE is able to set NPRB ≤ 6 and determine ITBS ≤ 15. Table 1 shows the TBS entries the MTC UE can support.
Table 1. TBS table for the Rel-13 LC MTC UE
	ITBS
	NPRB

	
	1
	2
	3
	4
	5
	6

	0
	16
	32
	56
	88
	120
	152

	1
	24
	56
	88
	144
	176
	208

	2
	32
	72
	144
	176
	208
	256

	3
	40
	104
	176
	208
	256
	328

	4
	56
	120
	208
	256
	328
	408

	5
	72
	144
	224
	328
	424
	504

	6
	328
	176
	256
	392
	504
	600

	7
	104
	224
	328
	472
	584
	712

	8
	120
	256
	392
	536
	680
	808

	9
	136
	296
	456
	616
	776
	936

	10
	144
	328
	504
	680
	872
	1032

	11
	176
	376
	584
	776
	1000
	1192

	12
	208
	440
	680
	904
	1128
	1352

	13
	224
	488
	744
	1000
	1256
	1544

	14
	256
	552
	840
	1128
	1416
	1736

	15
	280
	600
	904
	1224
	1544
	1800


For the MTC UE to determine TBS, it seems reasonable to define the 4-bit signalling instead of 5-bit signalling of MCS index in the DCI. However, according to the current MCS table, if ITBS = 9, both QPSK and 16QAM can be used depending on the overlapping MCS entries IMCS = 9 and 10 respectively. For the MTC UE, it can be considered to remove one of the overlapping MCS entries, so the 4-bit signalling indicates TBS index (ITBS) directly. In addition, by using the MCS entries 29≤ IMCS ≤31, a modulation scheme is determined for HARQ retransmission. For the MTC UE, we can consider two options to define the modulation scheme without additional signalling as follows.
Option 1: Use the same modulation order as initial transmission.

Option 2: Use QPSK modulation only.
In table 1, there are several TBS entries which have TBS larger than 1000 bits, where NPRB ≥ 4. For the MTC UE to support small packet sizes, it would be better to modify these TBS entries to support TB sizes less than the minimum TBS given by (0, NPRB).
New TBS table
In table 1, there is a set of predefined 16 TB sizes depending on NPRB. Furthermore, some of TB sizes are given by only one TBS entry. TBS dependency with NPRB may cause scheduling restriction or increase padding overhead for Rel-13 MTC. For example, TBS of 16 bits is only given by the TBS entry (0, NPRB = 1). Considering repetition schemes to support EC MTC UE, one PRB should be scheduled for each subframe even though the narrowband size of 6 PRBs can be scheduled. This causes longer repetition time while increasing the power consumption. On the other hand, TBS of 32bits can be scheduled with (0, NPRB = 2) instead of TBS of 16 bits. This may reduce about a half of the repletion time, but it also increases padding overhead as much as payload size.
In order to increase scheduling flexibility, we propose to design new TBS table for Rel-13 MTC regardless of the dependency with NPRB. Table 2 shows one example of TBS table considering 5-bit signalling of TBS index in the DCI.

Table 2. Example of TBS table for Rel-13 MTC
	ITBS
	TBS
	Granularity
	ITBS
	TBS
	Granularity

	0
	16
	-
	16
	264
	32

	1
	24
	8
	17
	296
	32

	2
	32
	8
	18
	328
	32

	3
	40
	8
	19
	360
	32

	4
	56
	16
	20
	392
	32

	5
	72
	16
	21
	424
	32

	6
	88
	16
	22
	456
	32

	7
	104
	16
	23
	488
	32

	8
	120
	16
	24
	552
	64

	9
	136
	16
	25
	616
	64

	10
	152
	16
	26
	680
	64

	11
	168
	16
	27
	744
	64

	12
	184
	16
	28
	808
	64

	13
	200
	16
	29
	872
	64

	14
	216
	16
	30
	936
	64

	15
	232
	16
	31
	1000
	64


However, the MTC UE needs to determine either QPSK or 16QAM by using signalling bits in the DCI. Without additional explicit signalling in DCI, we can consider the predefined TBS threshold which is the maximum TBS for QPSK modulation depending on NPRB. Table 3 shows the TBS threshold for NPRB ≤ 6.
Table 3. TBS threshold for QPSK modulation
	NPRB
	TBS threshold for QPSK

	1
	136

	2
	296

	3
	456

	4
	616

	5
	776

	6
	936


3. Conclusions

In this contribution, we make the following proposals for Rel-13 MTC UE to determine TBS:
Proposal 1: It is proposed to define TBS index signaling in the DCI.

Proposal 2: It is proposed to design new TBS table regardless of NPRB.
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