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1
Introduction
In RAN1 #87, the following was agreed in relation to the support of 2 HARQ processes for NB-IoT [1] –

Agreements

· There is a new NB-IoT UE category with max UL and max DL TBS of 2536 bits

· Introduce the {1 HARQ + 2536 bits UL/DL TBS} TBS tables in R1-1613508
· Introduce the {2 HARQ + [1352] bits DL TBS, [1800] bits UL TBS and no change to any Rel-13 specification for NPUSCH} 

· After receiving one DL grant, Rel-14 UE is required to continue monitoring any NPDCCH search spaces containing candidates ending at least 2 ms (i.e., x1 ≥ 2 ms) before the start of the first NPDSCH. 

· The gap between NPUSCH to any DL reception is ≥ 1ms. 

· Reuse Rel-13 timing relationship and scheduling delay values for each of the 2 HARQ processes

· HARQ process ID is indicated DL grant DCI with one bit

· Monitored only in USS

· FFS TBS table details.
· Soft buffer size is FFS until next RAN1#88

· The support of 2 HARQ by UE is an optional capability, signalling is left to RAN2

In this contribution, we provide our views on further details in relation to the support of 2 HARQ processes for NB-IoT in Rel-14.
2
Discussion
It is seen from the agreements noted above that in Rel-14 1 HARQ process will be supported with a newly agreed larger TBS of 2536 bits on the DL and UL and 2 HARQ processes will be supported with the previously agreed TBS of [1352] bits on the DL and [1800] bits on the UL. Both approaches, of supporting 2 HARQ processes and larger UL/DL TBS, will increase the peak UL/DL throughput for NB-IoT.
The UL/DL TBS tables for the larger TBS of 2536 bits were already agreed. It is, however, required to define the DL and UL tables for the larger TBS that will be supported with 2 HARQ processes. This means that the DL and UL tables need to be updated to include TBS values up to 1352 bits and 1800 bits, respectively.
Table 1 is the augmented PDSCH TBS table, where values from the LTE table are reused and the new entries are shown in red. The entries where the LTE values have been replaced to conform to the maximum TBS are shown in yellow cells. In each of these cases the change is small enough that the coding rate for the transport block is not substantially altered. Two new rows are added to the TBS table, which would still be possible to support with the 4 bits used to indicate ITBS, which allows for a slightly higher rate.
Proposal 1: Adopt Table 1 to obtain the PDSCH TBS for a UE supporting 2 HARQ processes.
Table 1. PDSCH TBS Table for UE supporting 2 HARQ processes.
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	0
	1
	2
	3
	4
	5
	6
	7

	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
	88
	176
	256
	392
	504
	600
	808
	1032

	7
	104
	224
	328
	472
	584
	680
	968
	1224

	8
	120
	256
	392
	536
	680
	808
	1096
	1352

	9
	136
	296
	456
	616
	776
	936
	1256
	

	10
	144
	328
	504
	680
	872
	1032
	1352
	

	11
	176
	376
	584
	776
	1000
	1192
	
	

	12
	208
	440
	680
	904
	1128
	1352
	
	

	13
	224
	488
	744
	1000
	1256
	
	
	

	14
	256
	552
	840
	1128
	1352
	
	
	


Table 2 is the augmented PUSCH TBS table, where again the new entries are shown in red text and the replaced values from the LTE table are given in yellow cells. In this case, the replaced TBS values are slightly higher than the corresponding LTE values, but the resulting change to coding rate is small. Two rows have again been added to the table, which should not be a problem to support.
Proposal 2: Adopt Table 2 to obtain the PUSCH TBS for a UE supporting 2 HARQ processes.
Table 2. PUSCH TBS Table for UE supporting 2 HARQ processes.
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	0
	1
	2
	3
	4
	5
	6
	7

	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
	88
	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
	1544

	10
	144
	328
	504
	680
	872
	1000
	1384
	1800

	11
	176
	376
	584
	776
	1000
	1192
	1608
	

	12
	208
	440
	680
	1000
	1128
	1352
	1800
	

	13
	224
	488
	744
	1000
	1256
	1544
	
	

	14
	256
	552
	840
	1128
	1416
	1800
	
	


3
Conclusion

In this contribution, the TBS tables to support 2 HARQ processes on the DL and UL corresponding to the agreed maximum TBS values for Rel-14 are discussed. The following proposals are made.
Proposal 1: Adopt Table 1 to obtain the PDSCH TBS for a UE supporting 2 HARQ processes.

Proposal 2: Adopt Table 2 to obtain the PUSCH TBS for a UE supporting 2 HARQ processes.
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