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1
Introduction
RAN4#79 agreed with the simulation assumption for UE demodulation requirement for NB-IoT UE [1]. In this contribution we show our ideal simulation results for NPDCCH. 
2
Simulation parameters
Table 1 shows the NPDCCH simulation parameters and Table 2 defines the reference channels. 
Table 1
NPDCCH simulation parameters

	Simulation number
	Deployment mode
	Reference channel
	Repetition number
	Propagation channel
	Number of NRS ports

	1
	In-band
	R.NB1.3
	1,2,4,…
	EPA5
	1

	2
	In-band
	R.NB1.4
	1,2,4,…
	ETU1
	2

	3
	Stand-alone/Guard-band
	R.NB1.3
	1,2,4,…
	EPA5
	1

	4
	Stand-alone/Guard-band
	R.NB1.4
	1,2,4,…
	ETU1
	2

	5
	In-band
	R.NB1.3
	1,2,4,…
	AWGN
	1


Table 2
NPDCCH reference channels

	Parameters
	Unit
	Value

	Reference channel
	
	R.NB1.3
	R.NB1.4

	Number of NRS ports
	
	1
	2

	Channel bandwidth
	kHz
	180
	180

	Aggregation level
	NCCE
	2
	2

	DCI format
	
	N1
	N1

	Cell ID
	
	0
	0

	Payload (without CRC)
	Bits
	23
	23

	CRC
	Bits
	16
	16


3
Ideal simulation results

3.1
Performance impact due to channel estimation length 

Before the simulation, we have investigated the demodulation performance impact due to channel estimation length because NPDCCH supports the repeated transmission for coverage expansion, and the length used for channel estimation may affect to the demodulation performance. Figure 1 is the NPDCCH demodulation simulation result with 128 repetitions where we assume ETU1 propagation channel model, the in-band deployment mode, and 1 NRS port. In the investigation we have compared the different channel estimation lengths from 2ms (Len=2) to 128ms (Len=128). The result shows the required SNR achieving 1% NPDCCH BLER is about -3dB with 2ms of channel estimation length. On the other hand, the required SNR is about -8dB with 64ms/128ms of channel estimation length. The different is about 5dB and it is a significant difference.  
Observation 1: Channel estimation length affects to the NPDCCH demodulation performance significantly. 
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Figure 1
NPDCCH BLER with different channel estimation length.

As we discussed in our companion paper related to NPBCH simulation result [3], we think it is important to assume a certain channel estimation length for NPDCCH (and also for NPDSCH) especially with larger repetition number. Otherwise the companies’ simulation results may be diverse and hard to decide the requirement. As same as NBPCH, therefore, we propose to use a fixed channel estimation length for simulation alignment. 
Proposal 1: Set a certain channel estimation length for simulation assumption.  
3.2
Ideal simulation results
Figure 2 and Figure 3 show the ideal NPDCCH simulation results in the in-band deployment mode, respectively. For all the simulations we set channel estimation length to 2ms. This would be the worst case scenario and we expect the performance is improved by optimizing the channel estimation length especially larger repetition number.   

Figure 4 is also NPDCCH demodulation simulation result in the in-band deployment mode but we use the static channel model for the alignment purpose. 
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Figure 2
NPDCCH simulation results in the in-band deployment scenario. 
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Figure 3
NPDCCH simulation results in the stand-alone/guard-band deployment scenario.
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Figure 4
NPDCCH simulation results in the in-band deployment scenario (AL2, 1Tx, AWGN).
4
Conclusion
Observation 1: Channel estimation length affects to the NPDCCH demodulation performance significantly. 

Proposal 1: Set a certain channel estimation length for simulation assumption.  
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Appendix 

Table 3
DCI format N1
	Fields
	Unit
	Values

	Flag for format N0/format N1 differentiation
	Bits
	1

	NPDCCH order indicator
	Bits
	1

	Scheduling relay
	Bits
	3

	Resource assignment 
	Bits
	3

	Modulation and coding scheme
	Bits
	4

	Repetition number
	Bits
	4

	New data indicator
	Bits
	1

	HARQ-ACK resource
	Bits
	4

	DCI subframe repetition number
	Bits
	2

	Total
	Bits
	23


4

