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1 Introduction
In last meeting, way forwards on REFSENS and other BS Rx requirements were approved [1][2] and remaining open issues related fixed reference channel for REFSENS and dynamic range are discussed by email. In this contribution, we give simulation results for REFSENS and dynamic range based on the discussed FRC parameters respectively.
2 Discussion

As discussed, two potential FRC for REFSENS were proposed according to RAN1’s agreement on uplink TBS/MCS design [3] and one of the two is assumed for SNR simulation is listed as follows, 
Table 1 FRC parameters for REFSENS
	Reference channel
	NB-IoT

	Sub carrier spacing (kHz)
	3.75 or 15

	Number of tone 
	1

	Modulation
	π/2 BPSK

	IMCS / ITBS
	0 / 0

	Payload size (bits) 
	32

	Allocated resource units
	2

	Transport block CRC (bits) 
	24

	Coding rate (target)
	1/3

	Coding Rate
	0.29

	Code block CRC size (bits)
	0

	Number of code blocks – C
	1

	Total symbols per resource unit
	96

	Total number of bits per resource unit
	96

	Tx time for 15 kHz  (ms)
	16

	Tx time for 3.75 kHz  (ms)
	64


The link level simulation results for the above proposed reference measurement channel assuming AWGN and single receive antenna scenario indicates a SNR level around -2.8 dB for 95% throughput would be required.
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Observation 1: Based on the proposed FRC parameters, the SNR level for REFSENS would be around -2.8 dB for both single-tone 3.75kHz and 15kHz.

For the dynamic range, one potential FRC for dynamic range SNR simulation is proposed as follows,

Table 2 FRC parameters for dynamic range
	Reference channel
	NB-IoT

	Sub carrier spacing (kHz)
	3.75 or 15

	Number of tone 
	1

	Modulation
	π/4 QPSK

	IMCS / ITBS
	7 / 7

	Payload size (bits) 
	104

	Allocated resource units
	1

	Transport block CRC (bits) 
	24

	Coding rate (target)
	2/3

	Coding Rate
	0.67

	Code block CRC size (bits)
	0

	Number of code blocks – C
	1

	Total symbols per resource unit
	96

	Total number of bits per resource unit
	192

	Tx time for 15 kHz  (ms)
	8

	Tx time for 3.75 kHz  (ms)
	32


FRC parameters are similar to FRC of REFSENS, except the difference of selecting higher order modulation and coding rate up to around 2/3 as legacy LTE.
The link level simulation results for the above proposed reference measurement channel assuming AWGN and single receive antenna scenario indicates a SNR level around 4.8 dB for 95% throughput would be required.
[image: image3.png]0.95

0.9

0.85

0.8

0.75

Throughput vs required SNR

//

g

4.5

=——3.75kHz




 [image: image4.png]0.95

0.9

0.85

0.8

0.75

Throughput vs required SNR

_—
-
/I/
/|
//
/
4.5 5 5.5

——15kHz





Observation 2: Based on the proposed FRC parameters, the SNR level for dynamic range would be around 4.8 dB for both single-tone 3.75kHz and 15kHz.

3 Conclusion

In this contribution, we give the simulation results of required SNR for BS REFSENS and dynamic range, based on the proposed FRC parameters respectively. The observations on required SNR need to be considered as the inputs of REFSENS and dynamic range requirements.
Observation 1: Based on the proposed FRC parameters, the SNR level for REFSENS would be around -2.8 dB for both single-tone 3.75kHz and 15kHz.
Observation 2: Based on the proposed FRC parameters, the SNR level for dynamic range would be around 4.8 dB for both single-tone 3.75kHz and 15kHz.

References
[1] R4-162831, “WF on BS REFSENS for NB-IoT”, Ericsson, Huawei, Docomo, Nokia
[2] R4-162820, “Way forward on BS RX requirement for NB-IoT”, Huawei, Ericsson, CMCC
[3] R1-163943, “RAN1 agreements for Rel-13 NB-IoT”, WI rapporteur (Ericsson)



























































































































































































































































































































3GPP


