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Discussion and Decision
1 Introduction

In RAN1#86bis, the following agreements were made –

· Max UL TBS in CE mode A for 1.4-MHz Rel-14 BL FD-FDD UE:

· 2984 bits (same as 1.4-MHz FeMTC TDD/HD-FDD UE)
· Max TBS for 5-MHz Rel-14 BL/CE UEs:

· PDSCH: 4008 bits
· PUSCH: 4008 bits
In this contribution, we consider the larger maximum TBS for FeMTC.

2 Larger maximum TBS
In RAN1#86bis, it was agreed that Rel-14 non-BL UE can support CE Mode A with a maximum PDSCH/PUSCH channel bandwidth of either 5 or 20 MHz. For 20 MHz UE, a larger maximum TBS should be considered as well. One approach is to limit the maximum TBS for 20 MHz UE to 4008 bits, which is the same as the 5 MHz UE. This will allow lower coding rate to be supported (similar to repetition in frequency domain) which increases PDSCH data by reducing the number of repetitions in time. Because allocation in frequency has finer granularity than numbers of repetition in time, this is also an effective way to reduce the required time-frequency resources. This method, however, is not effective in the PUSCH.
On the other hand, it may be desirable to support TBS that is larger than 4008 bits since this UE can already support much larger TBS value. This will allow larger TBS to be allocated which may reduce segmentation overhead. Supporting larger TBS should not have a big specification impact as all that would be required would be define the TBS table using existing values. One possible value is to support the same MCS values as for 5 MHz UE which translates to approximately 15840 bits.
Considering that frequency domain repetition isn’t effective for the PUSCH in case of power-limited situation, it would be more beneficial to allow for higher TBS value. Therefore, it is proposed that the maximum PDSCH/PUSCH TBS for 20 MHz Rel-13 non-BL CE UE is increased. A tentative value of 15840 bits is proposed. However, a smaller value is also possible which can provide a balance between potential frequency-domain repetition and reducing segmentation overhead.
Proposal 1: The maximum PDSCH/PUSCH TBS for 20 MHz Rel-14 non-BL CE UE is [15840] bits.
The MCS/TBS table for Rel-14 BL UE supporting 2984 bits has been agreed. For the 5 MHz BL UE, we can reuse the same design principle as in Rel-13. That is, I_TBS up to 14 is supported for CE Mode A. In addition, TBS values beyond 4008 bits are either removed or replaced. Table 1 shows the TBS table for 5 MHz BL UE in CE Mode A, with replaced values in red. The table is applicable to both PDSCH and PUSCH. For PDSCH in CE Mode B, UE supports up to I_TBS=9 (QPSK) only, like in Rel-13. Note that we are proposing to reuse Rel-8 resource allocation scheme for Rel-14 BL/CE UEs and therefore up to 25 PRBs can be addressed. Details of the DCI design and resource allocation scheme can be found in [1]. 
Proposal 2: Adopt TBS table in Table 1 for 5 MHz BL UE in CE Mode A. For PDSCH in CE Mode B, the same table is used but UE supports up to I_TBS = 9 only. 
Table 1. TBS Table for 5 MHz BL UE (CE Mode A).
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856
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	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	0
	288
	328
	344
	376
	392
	424
	456
	488
	504
	536

	1
	376
	424
	456
	488
	520
	568
	600
	632
	680
	712

	2
	472
	520
	568
	616
	648
	696
	744
	776
	840
	872

	3
	616
	680
	744
	808
	872
	904
	968
	1032
	1096
	1160

	4
	776
	840
	904
	1000
	1064
	1128
	1192
	1288
	1352
	1416

	5
	968
	1032
	1128
	1224
	1320
	1384
	1480
	1544
	1672
	1736

	6
	1128
	1224
	1352
	1480
	1544
	1672
	1736
	1864
	1992
	2088

	7
	1320
	1480
	1608
	1672
	1800
	1928
	2088
	2216
	2344
	2472

	8
	1544
	1672
	1800
	1928
	2088
	2216
	2344
	2536
	2664
	2792

	9
	1736
	1864
	2024
	2216
	2344
	2536
	2664
	2856
	2984
	3112

	10
	1928
	2088
	2280
	2472
	2664
	2792
	2984
	3112
	3368
	3496

	11
	2216
	2408
	2600
	2792
	2984
	3240
	3496
	3624
	3880
	4008

	12
	2472
	2728
	2984
	3240
	3368
	3624
	3880
	4008
	4008
	

	13
	2856
	3112
	3368
	3624
	3880
	4008
	4008
	
	
	

	14
	3112
	3496
	3752
	4008
	4008
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	21
	22
	23
	24
	25
	
	
	
	
	

	0
	568
	600
	616
	648
	680
	
	
	
	
	

	1
	744
	776
	808
	872
	904
	
	
	
	
	

	2
	936
	968
	1000
	1064
	1096
	
	
	
	
	

	3
	1224
	1256
	1320
	1384
	1416
	
	
	
	
	

	4
	1480
	1544
	1608
	1736
	1800
	
	
	
	
	

	5
	1864
	1928
	2024
	2088
	2216
	
	
	
	
	

	6
	2216
	2280
	2408
	2472
	2600
	
	
	
	
	

	7
	2536
	2664
	2792
	2984
	3112
	
	
	
	
	

	8
	2984
	3112
	3240
	3368
	3496
	
	
	
	
	

	9
	3368
	3496
	3624
	3752
	4008
	
	
	
	
	

	10
	3752
	3880
	4008
	4008
	
	
	
	
	
	

	11
	4008
	4008
	
	
	
	
	
	
	
	

	12
	
	
	
	
	
	
	
	
	
	

	13
	
	
	
	
	
	
	
	
	
	

	14
	
	
	
	
	
	
	
	
	
	


For 20 MHz UE, the same design principle can be applied to construct a similar table as above. However, as the maximum TBS for this UE has not been decided, a table has not been proposed.
3 Conclusions

In this contribution, we consider larger maximum TBS for Rel-14 5 MHz BL/CE UE and 20 MHz CE UE and make the following proposals –

Proposal 1: The maximum PDSCH/PUSCH TBS for 20 MHz Rel-14 non-BL CE UE is [15840] bits.

Proposal 2: Adopt TBS table in Table 1 for 5 MHz BL UE in CE Mode A. For PDSCH in CE Mode B, the same table is used but UE supports up to I_TBS = 9 only. 
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