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1
Introduction
In the last RAN4#57 Jacksonville meeting, an agreed way forward on the evaluation of UE receiver performance to ensure reasonable behaviour in lower SNR regions is reached in [1]. In the way forward, it is proposed this verification is to be defined in two types of requirements:
Requirements #A: REFSENSE performance with HARQ retransmissions and a residual BLER metric

· It is determined in RAN4 Ad-hoc #5 (Austin) whether new test cases for Requirements #A should be specified or not, based on further evaluations for testing feasibility, implementation margins, and so on.

· If they are not be specified, Requirements #A should be captured in an informative part of TS 36.101.

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

· A demodulation test case at low SNR with HARQ retransmissions should be introduced.
· The following standard setup applicable for all other FRC tests should apply to the test case.

· The maximum four HARQ transmissions and an external noise source with Noc = -98 dBm/15kHz
In this contribution, we provide simulation results for both of the above Requirements #A and #B.
2
Simulation Results for Requirement #A
In Figure 1, residual BLER performance results without receiver impairments (except for 6% Tx EVM) are shown for PDSCH demodulation with different numbers of HARQ retransmissions, together with PUCCH/PCFICH error rate performance. Please note, these simulations are carried out according to assumptions given in [2] and the residual BLER has the following definition.
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: The number of transmitted MAC PDUs (Retransmitted MAC PDUs are not counted)
Observing from the result, the maximum number of HARQ retransmissions suitable for this test is HARQ=4 as PDCCH decoding error will start to have noticeable impact to the overall PDSCH demodulation performance when HARQ=5. It is, however, also observed that Figure 1 results are quite different to those provided in [3] and [4]. Perhaps this suggests a comprehensive round of results alignment is needed among the interested companies before concluding a final requirement value.
For a 1% residual BLER performance, required SNR = -9.7dB for HARQ=4 (assuming no implementation margin). Adding the 2dB implementation margin, the required SNR becomes -7.7dB.
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Figure 1: Simulation results for Requirement #A
3
Simulation Results for Requirement #B

In Figure 2 and 3, PDSCH BLER and throughput performance results are shown for EVA5 low correlation channel. Please note, these simulations are carried out according to assumptions given in [2] and no receiver impairments are assumed (except for 6% of Tx EVM is included). That is, the error in the TBS and coding rate has been revised in [2] and the correct values are used in our simulations.
For 70% throughput performance, required SNR = -7.2dB (assuming no implementation margin). Adding the 2dB implementation margin, the required SNR becomes -5.2dB. However, we recommend additional simulations should be carried out with receiver impairments included before finalising the actual requirement.
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Figure 2: PDSCH BLER performance results for Requirement #B
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Figure 3: Throughput performance results for Requirement #B
4
Conclusions
In this contribution, we presented simulation results for both Requirement #A and #B of REFSENS in lower SNR regions. It is suggested that more alignment results are needed for the Requirement #A and receiver impairments should be included before concluding on the final value for Requirement #B.
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