[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #86bis	R1-1609371
Lisbon, Portugal, October 10-14, 2016

Agenda Item:	7.2.9.4
Source:	Huawei, HiSilicon
Title:	On larger maximum TBS for enhancement of NB-IoT
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#73, the work item on enhancements of NB-IoT was revised. New objectives on further power consumption and latency reduction for NB-IoT are listed as follows [1]:
Power consumption and latency reduction
· Support in DL and UL for 2 HARQ processes and larger maximum TBS [RAN1, RAN2, RAN4].
This contribution discusses the design of larger maximum TBS for NPDSCH and NPUSCH. These larger TBS values may be used whether the eNB schedules with 2-process HARQ or 1-process HARQ, see [2].
Larger maximum TBS for NPDSCH
In Rel-13, the maximum TBS for NPDSCH is 680 bits. A significant increase in processing MIPS due to increased TBS size for NPDSCH should be avoided. However, a typical UE implementation will not buffer the entire TBS at the 1.92 MHz sampling rate, but will instead process the signal using a sliding window. This means that the memory requirements do not scale with TBS size.
It is considered that the existing 12ms timing relationship from NPDSCH to NPUSCH is quite conservative because the TBCC decoding capability of the Rel-13 UE is typically determined by the more-challenging NPDCCH blind decoding. As proposed in [2], the timing relationships for 2 HARQ processes follow the principle of timing relationships defined in Rel-13. We consider that the Rel-13 reserved NPDSCH decoding time of 12 ms can be retained for both 1 and 2 HARQ processes, whilst doubling the maximum TBS to around 1300 bits. 
New TBS values should be selected as far as possible from the LTE tables, as was done in Rel-13. This suggests the updated TBS table for NPDSCH should be as shown in Table 1 with new values in green text. To make Rel-14 NB-IoT UE scheduling compatible with Rel-13 NB-IoT network and minimize the specification efforts, the TBS table is updated based on that for Rel-13 NPDSCH with some new TBSs added, with no changes to the RU allocations. The new TBSs are added according to Table 7.1.7.2.1-1 in [3].
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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
	1256

	8
	120
	256
	392
	536
	680
	808
	1096
	

	9
	136
	296
	456
	616
	776
	936
	1256
	

	10
	144
	328
	504
	680
	872
	1032
	
	

	11
	176
	376
	584
	776
	1000
	1256
	
	

	12
	208
	440
	680
	904
	1256
	
	
	



Proposal 1: The maximum TBS for Rel-14 NPDSCH is increased to 1256 bits.
Proposal 2: The TBS table for Rel-14 NPDSCH is updated according to Table 1.
Larger maximum TBS for NPUSCH
In Rel-13, the maximum TBS for NPUSCH is 1000 bits. It is considered that a x1.5 increase in maximum TBS to around 1600 bits is reasonable for NPUSCH without significantly increasing device complexity.
Using the same principles as for NPDSCH in Section 2, the updated TBS table for NPUSCH is shown in Table 2, with new values in green text. Similar to the update of the TBS table for NPDSCH, some new TBSs are added into Table 16.5.1.2-2 in [2] without any changes to the existing TBSs and with no changes to the RU allocations, which makes Rel-14 NB-IoT UE scheduling compatible with a Rel-13 NB-IoT network.
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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
	1608

	11
	176
	376
	584
	776
	1000
	1192
	1608
	

	12
	208
	440
	680
	1000
	1128
	1608
	
	



Proposal 3: The maximum TBS for Rel-14 NPUSCH is increased to 1608 bits.
Proposal 4: The TBS table for Rel-14 NPUSCH is updated according to Table 2.
Conclusion
In this paper, we proposed increased maximum TBS sizes for Rel-14 NB-IoT UEs considering that we should aim to stay within the complexity of a typical Rel-13 UE implementation. Based on the analysis in this paper, the related proposals are listed as follows:
Proposal 1: The maximum TBS for Rel-14 NPDSCH is increased to 1256 bits.
Proposal 2: The TBS table for Rel-14 NPDSCH is updated according to Table 1.
Proposal 3: The maximum TBS for Rel-14 NPUSCH is increased to 1608 bits.
Proposal 4: The TBS table for Rel-14 NPUSCH is updated according to Table 2.
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