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1
Introduction
In RAN4 #57, the way forward on REFSENSE in lower SNR was proposed and agreed [1]. In the way forward, the following two approaches were proposed:

· Requirements #A: REFSENSE performance with HARQ retransmissions and a residual BLER metric

· Requirements #B: UE demodulation performance for low SNR using lower code rate

This contribution provides simulation results based on the agreed way forward. 
2
Discussion
2.1
Simulation results for Requirements #A

Table 1 summarize the simulation results for Requirements #A, which is the same as the ones in our early contribution [2]. It is proposed that the requirements for REFSENSE in lower SNR should be calculated in the following:

· Calculation

· REFSENSE (Band 1, 10 MHz) = -174 + 10*log10(9000000) + 9 + SNR

· If the SNR is -6.8 dB, REFSENSE is -102.3 dBm.

Table 1: Simulation results for Requirements #A

	
	w/o Implementation margin
	w/ Implementation margin

	Required SNR for PDSCH (4 transmissions)
	-8.8 dB
	-6.8 dB

	Required SNR for PDCCH
	-9.0 dB
	-7.0 dB


2.2
Simulation results for Requirements #B

Figure 1 and 2 present simulation results PDSCH BLER and throughput for EVA5, respectively. Results for AWGN are also presented in Figure 3 and 4. As discussed in [3], EVA5 would be more suitable for the lower SNR test cases than the static channel, because it would be quite difficult to find stable SNR values required for the target throughput/ BLER in the static channel. 

Table 2 presents required SNR values for the target throughput of 50% and 70% in EVA5, in which the implementation margin is not taken into account. From the results, it can be seen that the required SNR values for 50% throughput would be too small and unnecessarily stringent requirements. Therefore, it is proposed that “70% throughput with 8CCE” should be adopted in Requirements #B.
Table 2: Required SNR values for EVA5

	
	4CCE
	8CCE

	50% throughput
	-8.7 dB
	-9.2 dB

	70% throughput
	-7.6 dB
	-8.0 dB
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Figure 1: PDSCH BLER for EVA5
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Figure 2: PDSCH throughput for EVA5
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Figure 3: PDSCH BLER for AWGN
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Figure 4: PDSCH Throughput for AWGN

3
Conclusions

This contribution presented simulation results for REFSENSE in lower SNR. It is proposed to derive the performance requirements from the results. 
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