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1 Introduction
When specifying Rx requirements for NR, one important topic to address is the definition of the Fixed Reference Channels. 

In last RAN4#84b meeting, a Way Forward [1] was agreed mentioning the selected FRCs and simulation assumptions to determine SNR values. Further email discussion better clarifies assumptions. This contribution further elaborates on the simulation assumptions and provides first simulation results.
2 Discussion 
2.1 FRCs for FR1 – REFSENS and ICS
Following FRCs have been agreed in RAN4#84b::
· G-FR1-A1-1: 5 MHz (25 PRBs) – 15 kHz SCS

· G-FR1-A1-2: 5 MHz (11 PRBs) – 30 kHz SCS

· G-FR1-A1-3: 10 MHz (11 PRBs) – 60 kHz SCS

· G-FR1-A1-4: 20 MHz (106 PRBs) – 15 kHz SCS

· G-FR1-A1-5: 20 MHz (51 PRBs) – 30 kHz SCS

· G-FR1-A1-6: 20 MHz (24 PRBs) – 60 kHz SCS

2.2 Simulation assumptions: current agreement

Following simulation assumptions have been agreed in RAN4#84b:
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After emails discussion, following additional assumptions were agreed:

DMRS pattern to be used (front loaded only):
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Also, following FRCs were added to specify ICS requirement:

· G-FR1-A1-7: 10 PRBs – 15kHz SCS
· G-FR1-A1-8: 5 PRBs – 30 kHz SCS
· G-FR1-A1-9: 5 PRBs – 60 kHz SCS
And the corresponding TBS for FR1: 

	
	TBS (bits)

	G-FR1-A1-1
	2696    

	G-FR1-A1-2
	1184    

	G-FR1-A1-3
	1184    

	G-FR1-A1-4
	11448    

	G-FR1-A1-5
	5504    

	G-FR1-A1-6
	2592    

	G-FR1-A1-7
	1080    

	G-FR1-A1-8
	536    

	G-FR1-A1-9
	536    


Table 1: TBS per FRC - DMRS with FDM
2.3 Simulation results

Following Figure 1 shows simulation results for REFSENS RFCs and Figure 2 for ICS RFCs.

Note that values are ideal results considering realistic channel estimation. With ideal channel estimation, values would be 1 to 1.5 dB lower.
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Figure 1: SNR vs %throughput - FR1 - REFSENS FRCs
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Figure 2: SNR vs %throughput - FR1 - ICS FRCs
Corresponding SNR values at 95% throughput are captured in following Table 2.

Table 2: SNR values at 95% throughput for FR1 FRCs

	FRCs
	CBW (MHz)
	#PRBs
	SCS (kHz)
	SNR at 95% throughput (dB)

	G-FR1-A1-1
	5
	25
	15
	0.3

	G-FR1-A1-2
	5
	11
	30
	0.7

	G-FR1-A1-3
	10
	11
	60
	0.7

	G-FR1-A1-4
	20
	106
	15
	0.2

	G-FR1-A1-5
	20
	51
	30
	0.3

	G-FR1-A1-6
	20
	24
	60
	0.4

	G-FR1-A1-7 (ICS)
	
	10
	15
	0.7

	G-FR1-A1-8 (ICS)
	
	5
	30
	1.0

	G-FR1-A1-9 (ICS)
	
	5
	60
	1.0


Looking at the results, SNR values are relatively high. Consequence of this is that REFSENS and other related Rx requirements might look relaxed comparing to LTE (5MHz -15kHz REFSENS would be -100.2 dB while it’s -101.5dB for LTE) , which would effectively not be the case. 
One explanation for this is the DMRS pattern that was used and gives much less reference symbol per subframecomapring to LTE.

It might so be better to revisit the simulation assumptions (DMRS patter, code rate, …) to make sure simulations would give a higher SNR value.
Proposal: Reconsider some simulations assumptions (e.g. DMRS pattern, code rate, ..) to get SNR simulation results closer to LTE ones (-1.1dB) and not give the feeling Rx requirements were relaxed.
2.4 REFSENS values for FR1
Based on the first simulations results, we could then specify following REFSENS requirements:
	NR Channel bandwidth [MHz] 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 [dBm]

	5, 10, 15, 25, 30
	15
	G-FR1-A1-1
	-100.2

	5, 10, 15, 25, 30
	30
	G- FR1-A1-2
	-100.3

	10, 15, 25, 30
	60
	G- FR1-A1-3
	-97.3

	20, 40, 50, 60, 70, 80, 90, 100 
	15
	G- FR1-A1-4
	-94.0

	20, 40, 50, 60, 70, 80, 90, 100 
	30
	G- FR1-A1-5
	-94.1

	20, 40, 50, 60, 70, 80, 90, 100 
	60
	G- FR1-A1-6
	-94.2


2.5 ICS values for FR1

Based on the first simulations results, we could then specify following ICS requirements:

	Reference measurement channel
	Sub-carrier spacing (kHz)
	 Reference sensitivity power level, PREFSENS
 [dBm]

	G-FR1-A1-1
	15
	-97.2

	G- FR1-A1-2
	30
	-97.3

	G- FR1-A1-3
	60
	-94.3

	G- FR1-A1-4
	15
	-91.0

	G- FR1-A1-5
	30
	-91.1

	G- FR1-A1-6
	60
	-91.2

	G- FR1-A1-7
	15
	-100.7

	G- FR1-A1-8
	30
	-100.4

	G- FR1-A1-9
	60
	-97.4


3 Conclusion
In this contribution, based on the simulations assumptions agreed in RAN4#84b and via email afterwards, we provided first simulations results for SNR value at 95% thoughput for the selected FRCs and propose tentative values for FR1 REFSENS and ICS.
Based on the simulation results observation, we made also following proposal:
Proposal: Reconsider some simulations assumptions (e.g. DMRS pattern, code rate, ..) to get SNR simulation results closer to LTE ones (-1.1dB) and not give the feeling Rx requirements were relaxed.
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