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1
Introduction
This contribution discusses the impact for BS demodulation requirements due to Rel-14 eNB-IoT based on [1]

 REF _Ref477514114 \r \h 
[2].
2
Summary of Rel-14 eNB-IoT affecting to BS
2.1
Power consumption and latency reduction
RAN1 increased the maximum UL TBS from1,000bits to 2,536bits for latency reduction. Accordingly, new UE UL category NB2 is introduced. Table 3 in the appendix shows the new TBS table applicable for UE UL Category NB2. 

Moreover, the number of HARQ processes is increased from 1 to 2, and it increases the UL peak rate. 
Table 1 is our proposal for new NPUSCH format 1 demodulation requirements and Table 2 is the FRC used in the test case. In this assumption, we propose to specify one new demodulation requirements reusing the 15kHz carrier spacing with 12 tones specified in Rel-13 NB-IoT, because the update in Rel-14 is to introduce higher TBS more than 1000bits. From TBS table in Table 3, only the multi-tone can support higher TBS. Since new TBS does not affect to repetition number or number of subcarriers, we think it is sufficient to test with 12 tones with 1 repetition. We also propose to combine it with 2 HARQ processes to reduce the test cases. 

For FRC, we propose to reuse the existing highest coding rate case A16-5 as shown in Table 2. In order to verify TBS>1,000bits, we propose to set I_RU = 6, which corresponds to 8 RUs. According to our investigation, this is the possible lowest coding rate and smallest RUs supporting TBS larger than 1,000bits. 

Table 1
Simulation assumption for NPUSCH format 1 demodulation requirements for Cat-NB2. 
	Test number
	Number of allocated subcarriers
	FRC
	Repetition number
	Propagation condition
	Antenna configuration
	Number of HARQ processes

	1
	12
	A16-aa
	1
	ETU1
	1x2 Low
	2


Table 2 FRC table for Cat-NB2 PUSCH format 1 demodulation requirements. 
	Reference channel
	A16-aa

	Subcarrier spacing (kHz)
	15

	Number of allocated subcarriers
	1

	Diversity
	No

	Modulation
	QPSK

	ITBS / IRU
	9 / 6

	Payload size (bits)
	1256

	Allocated resource unit
	8

	Code rate (target)
	2/3

	Code rate (effective)

	0.56

	Transport block CRC (bits)
	24

	Code block CRC size (bits)
	0

	Number of code blocks - C
	1

	Total number of bits per resource unit
	288

	Total symbols per resource unit
	144

	Channel estimation length (ms)
	1


2.2
Non-anchor carrier operation

Rel-14 eNB-IoT can configure non-anchor carrier to transmit paging and random access preamble. This means BS can receive random access preamble on non-anchor carrier. According to CR for TS36.331[3], RAN2 agreed to use the same scheduling parameters for non-anchor carrier NPRACH transmission such as the supported periodicity, repetition number, subcarrier offset, etc. This means the NPRACH demodulation performance does not change regardless of anchor-carrier or non-anchor carrier. Therefore, we think no new NPRACH demodulation requirements is needed due to non-anchor carrier operation. 
2.3
Lower power class
RAN4 RF introduce lower power class 14dBm. It does not affect to BS demodulation requirements, because the BS demodulation requirements are specified not with the absolute UE power but with signal-to-noise ratio. 
3
Conclusion

Proposal 1: No new NPRACH and NPUSCH format 2 demodulation requirements are introduced due to eNB-IoT.

Proposal 2: One new NPUSCH format 1 demodulation requirements should be introduced due to eNB-IoT. 
	Test number
	Number of allocated subcarriers
	FRC
	Repetition number
	Propagation condition
	Antenna configuration
	Number of HARQ processes

	1
	12
	A16-aa
	1
	ETU1
	1x2 Low
	2
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Appendix TBS table for UL Cat-NB2
Table 3
New TBS table applicable for UL Category NB2. 
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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 
	1736 

	11
	176
	376
	584
	776
	1000
	1192
	1608 
	2024  

	12
	208
	440
	680
	1000
	1128 
	1352 
	1800 
	2280 

	13 
	224 
	488 
	744 
	1128 
	1256 
	1544 
	2024 
	2536 
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