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1
Introduction
In [1], an additional objective was added to consider supporting 2 HARQ processes and larger maximum TBS in both UL and DL. This contribution addresses the maximum TBS for Rel-14 eNB-IoT UE.

2
Maximum TBS
The motivation to introduce 2 HARQ processes and larger maximum TBS in both UL and DL is to reduce power consumption and latency. This is meant to address more delay sensitive applications such as those from wearable devices that may also have small form factor (and thus smaller battery). Supporting 2 HARQ processes is discussed in [2]. Introducing larger maximum TBS in both UL and DL is another way to reduce latency for UEs in good conditions. Currently, the UE has a minimum of 12ms in the downlink to process the NPDSCH prior to having to transmit the ACK/NACK. In the uplink, processing time at the eNB is not as crucial. However, the UE has a minimum of 8ms from the reception of the NPDCCH to the transmission of the NPUSCH.
With larger transport block sizes, the UE will require longer processing times compared to Rel-13 if complexity is to remain comparable. However, it is not preferable to increase this as the timing would be different for Rel-14 and Rel-13 UEs. An alternate approach is to maintain the existing timing relationships and determine the larger transport block sizes that can be supported either using existing processing time margin or by increasing complexity. Therefore, it is proposed to keep existing Rel-13 timing relationships even with larger transport block sizes.
Proposal 1: Rel-13 timing relationships are maintained with larger maximum TBS. 

In [3], it was claimed that the NPDSCH TBS can be increased to around 1300 bits without impacting device complexity. Similarly, NPUSCH TBS can also be increased to around 1600 bits. Note that this is similar to the proposal in [4] where it was shown that 1800 bits in the UL and 1128 bits in the DL can be supported with minimal increase in complexity. Table 1 shows the TBS table for NPDSCH with existing entries in black and possible extension entries in red. Note that the new entries are taken from the current TBS table from 36.213. We therefore use 1384 bits as the new maximum TBS for NPDSCH.
Table 1. TBS table for NPDSCH.
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	1
	2
	3
	4
	5
	6
	8
	10

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	872

	6
	328
	176
	256
	392
	504
	600
	808
	1032

	7
	104
	224
	328
	472
	584
	680
	968
	1224

	8
	120
	256
	392
	536
	680
	808
	1096
	1384

	9
	136
	296
	456
	616
	776
	936
	1256
	

	10
	144
	328
	504
	680
	872
	1032
	1384
	

	11
	176
	376
	584
	776
	1000
	1192
	
	

	12
	208
	440
	680
	904
	1128
	1384
	
	


Table 2 shows the TBS table for NPUSCH with existing entries in black and possible extension entries in red. We therefore use 1608 bits as the new maximum TBS for NPUSCH.

Table 2. TBS table for NPUSCH.
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	1
	2
	3
	4
	5
	6
	8
	10

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	696

	5
	72
	144
	224
	328
	424
	504
	680
	872

	6
	328
	176
	256
	392
	504
	600
	808
	1000

	7
	104
	224
	328
	472
	584
	712
	1000
	1224

	8
	120
	256
	392
	536
	680
	808
	1096
	1384

	9
	136
	296
	456
	616
	776
	936
	1256
	1608

	10
	144
	328
	504
	680
	872
	1000
	1384
	

	11
	176
	376
	584
	776
	1000
	1192
	1608
	

	12
	208
	440
	680
	1000
	1128
	1352
	
	


We can see that the existing TBS tables can be easily extended to support larger TBS values without requiring additional bits in the DCI. This also fits well with the suggested values from [3]. Therefore, it is proposed to support a maximum TBS size of 1384 bits for the downlink and 1608 bits for the uplink.
Proposal 2: Support maximum TBS size of 1384 bits for the downlink and 1608 bits for the uplink. 

3
Conclusions
In this contribution, we consider the maximum TBS values for Rel-14 NB-IoT and make the following proposals –

Proposal 1: Rel-13 timing relationships are maintained with larger maximum TBS. 

Proposal 2: Support maximum TBS size of 1384 bits for the downlink and 1608 bits for the uplink. 
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