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1		Introduction 
This paper proposes a framework for demodulation requirements for NB-IoT channels, NPBCH, NPDSCH, and NPDCCH.
2	NPBCH performance requirements (Category NB1)
2.1	Overview
[bookmark: _GoBack]NB-PBCH is transmitted in SF0 of every radio frame. At least for in-band, NB-PBCH does not use the first 3 symbols. For standalone/guard-band, the first symbol does not contain NB-PBCH. NB-PBCH consists of 8 independently decodable blocks of 80ms duration. NB-MIB is rate matched to 1600 bits, scrambled and transmitted in frequency first, time second fashion. NB-PBCH is rate matched around 4 port CRS. CRS is determined from cell ID conveyed by NB-SSS. Number of NB-RS ports (1 or 2) is indicated by NB-PBCH CRC mask. Rate matching assumes 2 NB-RS ports. MIB remains unchanged over 640ms. MIB size is 34 bit with 16 bit CRC, including SFN, SIB1 scheduling information, Control region size for in-band case, Number of CRS ports, Operation mode, Raster offset, at least one reserved bit, and information to obtain CRS sequence.
2.2	Performance Tests
For NB-PBCH, the following scenarios could be considered for performance tests:
Table 1 Minimum performance PBCH
	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Antenna configuration 
	Reference value

	
	
	
	
	
	Pm-bch (%)
	SNR (dB)

	1
	180 KHz
	R.NB1.1
	ETU1
	1 x 1 
	1
	TBD

	2
	180 KHz
	R.NB1.1
	ETU1
	2 x 1 
	1
	TBD



3	NPDSCH performance requirements (Category NB1)
3.1	Overview
NB-PDSCH is the DL data channel used to receive SIB, paging, Msg2 (RAR), Msg4, and normal data. The mapping of information bits to NB-PDSCH resources uses max TBS size is 680 bits, max number of soft channel bits is 2112 bits, single HARQ, 24-bit CRC attachement, TBCC encoding only. Rate matching is done around NB-RS and CRS (if present). CSI-RS and PRS if present would puncture NPDSCH data tones. No redundancy version is supported (always retransmission). One codeword can be mapped to up to 10 subframes. The basic resource unit is a subframe. The repetition pattern within the allocated resources is realized by using cyclic repetition. The mapping to resource elements is done in a frequency-first time-second manner around NB-RS and CRS.
3.2	Performance Tests
For NB-PDSCH, the following scenarios could be considered for performance tests for normal and enhanced coverage:
Table 2a Minimum performance NPDSCH – Normal Coverage
	Test number
	Band-width and MCS
	Deployment Mode
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)

	1
	180KHz
QPSK 1/3
	In-band
	R.NB1.x
	TBD
	ETU1
	1x1 
	TBD
	TBD

	2
	180KHz
QPSK 1/3
	In-band
	R.NB1.y
	TBD
	ETU1
	2x1 
	TBD
	TBD

	3
	180KHz
QPSK 1/3
	Standalone
	R.NB1.z
	TBD
	ETU1
	1x1 
	TBD
	TBD



Table 2b Minimum performance NPDSCH – Enhanced Coverage
	Test number
	Band-width and MCS
	Deployment Mode
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna Configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)

	1
	180KHz
QPSK 1/3
	In-band
	R.NB1.x
	TBD
	ETU1
	1x1 
	TBD
	TBD

	2
	180KHz
QPSK 1/3
	In-band
	R.NB1.y
	TBD
	ETU1
	2x1 
	TBD
	TBD

	3
	180KHz
QPSK 1/3
	Standalone
	R.NB1.z
	TBD
	ETU1
	1x1 
	TBD
	TBD




[bookmark: _Toc368026678]4	NPDCCH performance requirements (Category NB1)
4.1	Overview
NB-PDCCH is used to carry downlink control information (DCI) for NB-PDSCH reception on DL and NB-PUSCH transmission on UL. The DCI formats defined for NB-IOT are Format N0 (UL DCI for NB-PUSCH transmission), Format N1 (DL DCI for NB-PUSCH transmission) and Format N2 (DL DCI for NB-PDSCH reception for direction indication or paging). The DCI information bits are encoded in a way similar to the LTE procedure i.e. CRC attachment, channel coding and rate matching. 
Two search spaces are defined but an NB-IOT UE only needs to search on one of them at any given time i.e. Common search space (CSS) and User specific search space (USS). The starting subframe of NB-PDCCH search space is signaled by RRC with 3 bits for each search space except for CSS for paging. 
4.2	Performance Tests
For NB-PDCCH, the following scenarios could be considered for performance tests for normal and enhanced coverage:
Table 3a Minimum performance NPDCCH – Normal Coverage
	Test number
	BW 
	Deployment Mode
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	180KHz
	In-band
	R.NB1.a
	TBD
	ETU1
	1x 1 
	1
	TBD

	2
	180KHz
	In-band
	R.NB1.b
	TBD
	ETU1
	2x 1 
	1
	TBD

	3
	180KHz
	Standalone
	R.NB1.c
	TBD
	ETU1
	1x 1 
	1
	TBD



Table 3b Minimum performance NPDCCH – Enhanced Coverage
	Test number
	BW 
	Deployment Mode
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	180KHz
	In-band
	R.NB1.a
	TBD
	ETU1
	1x 1 
	1
	TBD

	2
	180KHz
	In-band
	R.NB1.b
	TBD
	ETU1
	2x 1 
	1
	TBD

	3
	180KHz
	Standalone
	R.NB1.c
	TBD
	ETU1
	1x 1 
	1
	TBD



5	Conclusion
This paper has proposed a framework for following demodulation requirements for NB-IoT:
1. NPBCH performance requirements (Category NB1)
2. NPDSCH performance requirements (Category NB1)
3. NPDCCH performance requirements (Category NB1)
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