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1	Introduction
RAN#94-e confirmed WI Additional enhancements for NB-IoT and LTE-MTC is completed from RAN1 perspective and set the total completion level of core part to 85% [1].
According to the latest WID of Additional enhancements for NB-IoT and LTE-MTC [2], we list the objectives for NB-IoT affecting to RAN4 BS demodulation requirements as follows:
· Specify 16-QAM for unicast in UL and DL, including necessary changes to DL power allocation for NPDSCH and DL TBS. This is to be specified without a new NB-IoT UE category. For DL, increase in maximum TBS of e.g. 2x the Rel-16 maximum, and soft buffer size will be specified by modifying at least existing Category NB2. For UL, the maximum TBS is not increased. [NB-IoT] [RAN1, RAN4]
· Extend the NB-IoT channel quality reporting based on the framework of Rel-14—16, to support 16-QAM in DL. [NB-IoT] [RAN2, RAN1, RAN4]
2	NPUSCH demodulation
2.1	RAN1 agreements
RAN1 agreed to support 16QAM for NPUSCH format 1:
· With Multi-tone: 3, 6, and 12
· Without repetition
· With maximum TBS with 2,536 bits
Table 1 shows the TBS table agreed in RAN1 to support NPUSCH with 16QAM. According to RAN1 agreements, NPUSCH format 1 with 16QAM is scheduled with 14 ≤ ITBS ≤ 21.  
[bookmark: _Ref89780858]Table 1	TBS table applicable for NPUSCH format 1 with 16QAM
	
	IRU

	ITBS
	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
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1608
	2024

	12
	208
	440
	680
	1000
	1128
	1352
	1800
	2280

	13
	224
	488
	744
	1032
	1256
	1544
	2024
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	2280
	

	15
	280
	600
	904
	1224
	1544
	1800
	2472
	

	16
	328
	632
	968
	1288
	1608
	1928
	2536
	

	17
	336
	696
	1064
	1416
	1800
	2152
	
	

	18
	376
	776
	1160
	1544
	1992
	2344
	
	

	19
	408
	840
	1288
	1736
	2152
	2536
	
	

	20
	440
	904
	1384
	1864
	2344
	
	
	

	21
	488
	1000
	1480
	1992
	2536
	
	
	



Since the existing NPUSCH format 1 demodulation requirements are specified for BPSK and QPSK, RAN4 need to define new NPUSCH format 1 demodulation requirements with 16QAM.
Proposal 1: RAN4 define NPUSCH format 1 demodulation requirements with 16QAM. 
2.2	Simulation assumption
RAN4 has already defined several multi-tone NPUSCH format 1 demodulation requirements in TS36.104 8.5.1, however, the existing requirements assume repetitions. Considering the purpose of introducing 16QAM, we think it is natural to verify the 12 tones. We therefore propose to assume the following assumption by reusing A16-5:
· Subcarrier spacing: 15kHz
· Number of allocated subcarriers: 12
· TBS: 280bits / IRU: 0 (ITBS =15, target CR=0.53, according to Table 1)
· Repetition number: 1
· Propagation condition: ETU 1Hz Low
· Antenna configuration: 1x2
Proposal 2: RAN4 assumes the simulation assumption below for NPUSCH format 1 with 16QAM. 
	Test number
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation condition
	TBS / ITBS
	IRU
	Repetition number
	Antenna configuration

	1
	15kHz
	12
	ETU 1Hz low
	[280] bits / [15] 
	[0]
	1
	1x2


3	Summary
Proposal 1: RAN4 define NPUSCH format 1 demodulation requirements with 16QAM. 
Proposal 2: RAN4 assumes the simulation assumption below for NPUSCH format 1 with 16QAM. 
	Test number
	Subcarrier spacing
	Number of allocated subcarriers
	Propagation condition
	TBS / ITBS
	IRU
	Repetition number
	Antenna configuration

	1
	15kHz
	12
	ETU 1Hz low
	[280] bits / [15] 
	[0]
	1
	1x2
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