3GPP TSG-RAN WG4 Meeting #AH-1807
R4-1808961
Montreal, Canada, 2nd - 6th July 2018
Agenda Item:
5.3.1
Source: 
Ericsson
Title:
Simulation results for NR RRM measurements accuracy
Document for:
Discussion
1 Introduction

In [1], RAN4 agreed on the simulation assumptions for studying SS-RSRP, SS-RSRQ, and SS-SINR accuracy at -4 dB and -6 dB. In this contribution, we show simulation results based on the agreed simulation assumptions for: 
· FR1: with 15 kHz SCS over 5 MHz and 30 kHz SCS over 10 MHz. and

· FR2: with 120 kHz SCS over 50 MHz. and 240 kHz SCS over 100 MHz.
2 Observations from the Simulation Results
Observations made for SS-RSRP and SS-RSRQ accuracy:

· Observation 1: The accuracy is worse for synchronous case than for asynchronous case

· Observation 2: The accuracy is up to 1-2 dB worse at Es/Iot=-6 dB compared to Es/Iot=-4 dB.

· Observation 3: The error distribution range increases with SCS, unless the bandwidth is scaled accordingly.
· Observation 4: For 15 KHz, the accuracy is within [-1 dB, 3 dB] in the worst case (which is sync at Es/Iot=-6 dB).
Observations made for SS-SINR accuracy:
· Observation 5: Even for AWGN, there is a negative bias -1 dB, which is increasing up to -3 dB for other channel models.
· Observation 6: The accuracy is worse for sync case.
· Observation 7: The difference between the 95th %-ile and 5th %-ile is in the order of 3 dB for async case and in the order of 5 dB for sync case.
The SS-RSRP, SS-RSRQ, and SS-SINR simulation results are presented in the next sections. In Section 3, we summarize the results for the 5th, 50th, and 95th percentiles. In Section 4, we show CDFs.
Based on the results, the following is proposed for the SSB-based measurement accuracy requirements:
· Proposal 1: The requirements are defined in a generic way, i.e., applicable for sync and async case.
· Proposal 2: Corresponding LTE requirements can be reused for NR SS-RSRP, SS-RSRQ, and SS-SINR.

Based on the proposals above, a draft CR is provided in [2].

3 Simulation Results: Percentiles

In the figures below, we summarize the results for the 5th, 50th, and 95th percentiles for FR1 and FR2, for each of the measurements.
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Figure 1: RSRP results for FR1 at Es/Iot = -4 dB.
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Figure 2: RSRP results for FR1 at Es/Iot = -6 dB.
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Figure 3: RSRP results for FR2 at Es/Iot = -4 dB.
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Figure 4: RSRP results for FR2 at Es/Iot = -6 dB.
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Figure 5: RSRQ results for FR1 at Es/Iot = -4 dB.
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Figure 6: RSRQ results for FR1 at Es/Iot = -6 dB.
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Figure 7: RSRQ results for FR2 at Es/Iot = -4 dB.
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Figure 8: RSRQ results for FR2 at Es/Iot = -6 dB.
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Figure 9: SINR results for FR1 at Es/Iot = -4 dB.
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Figure 10: SINR results for FR1 at Es/Iot = -6 dB.
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Figure 11: SINR results for FR2 at Es/Iot = -4 dB.
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Figure 12: SINR results for FR2 at Es/Iot = -6 dB.
4 Simulation Results: CDFs

4.1 SS-RSRP: Asynchronous Case
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Figure 13: SS-RSRP results with SCS=15 kHz, Es/Iot=-4 dB, async.
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Figure 14: SS-RSRP results with SCS=240 kHz, Es/Iot=-4 dB, async.
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Figure 15: SS-RSRP results with SCS=15 kHz, Es/Iot=-6 dB, async.

[image: image16.png]SSS, 240SC, -6dB, Async
T T

1.2

0.8~

0.6 -

CDF

0.4

0.2

0
-10

+CDLC, 30ns, 3kmh
+CDLC, 300ns, 3kmh
—E*CDLC, 30ns, 30kmh
—— CDL, 300ns, 30kmh
49—TDLA, 30ns, 3kmh
AefTDLA, 300ns, 3kmh
+TDLA, 30ns, 30kmh
—&—TDL,, 300ns, 30kmh
+TDLB, 30ns, 3kmh
—+— TDLy, 300ns, 3kmh
+TDLB, 30ns, 30kmh

- TDLg, 300ns, 30kmh b

- - TDL, 30ns, 3kmh

— =% - TDL, 300ns, 3kmh
. TDLC, 30ns, 30kmh
—— - TDL, 300ns, 30kmh

Delta Measurement [dB]

2

6 8




Figure 16: SS-RSRP results with SCS=240 kHz, Es/Iot=-6 dB, async.

4.2 SS-RSRP: Synchronous Case
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Figure 17: SS-RSRP results with SCS=15 kHz, Es/Iot=-4 dB, sync.
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Figure 18: SS-RSRP results with SCS=240 kHz, Es/Iot=-4 dB, sync.
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Figure 19: SS-RSRP results with SCS=15 kHz, Es/Iot=-6 dB, sync.
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Figure 20: SS-RSRP results with SCS=240 kHz, Es/Iot=-6 dB, sync.

4.3 SS-RSRQ: Asynchronous Case
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Figure 21: SS-RSRQ results with SCS=15 kHz, Es/Iot=-4 dB, async.
[image: image22.png]SSS, 240SC, -4dB, Async
T T

1.2

0.8~

0.6 -

CDF

0.4

0.2

0
-10

+CDLC, 30ns, 3kmh
+CDLC, 300ns, 3kmh
—E*CDLC, 30ns, 30kmh
—— CDL, 300ns, 30kmh
49—TDLA, 30ns, 3kmh
AefTDLA, 300ns, 3kmh
+TDLA, 30ns, 30kmh
—&—TDL,, 300ns, 30kmh
+TDLB, 30ns, 3kmh
—+— TDLy, 300ns, 3kmh
+TDLB, 30ns, 30kmh

- TDLg, 300ns, 30kmh b

- - TDL, 30ns, 3kmh

— =% - TDL, 300ns, 3kmh
. TDLC, 30ns, 30kmh
—— - TDL, 300ns, 30kmh

Delta Measurement [dB]

2

6 8




Figure 22: SS-RSRQ results with SCS=240 kHz, Es/Iot=-4 dB, async.
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Figure 23: SS-RSRQ results with SCS=15 kHz, Es/Iot=-6 dB, async.
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Figure 24: SS-RSRQ results with SCS=240 kHz, Es/Iot=-6 dB, async.
4.4 SS-RSRQ: Synchronous Case
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Figure 25: SS-RSRQ results with SCS=15 kHz, Es/Iot=-4 dB, sync.
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Figure 26: SS-RSRQ results with SCS=240 kHz, Es/Iot=-4 dB, sync.
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Figure 27: SS-RSRQ results with SCS=15 kHz, Es/Iot=-6 dB, sync.
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Figure 28: SS-RSRQ results with SCS=240 kHz, Es/Iot=-6 dB, sync.
4.5 SS-SINR: Asynchronous Case
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Figure 29: SS-SINR results with SCS=15 kHz, Es/Iot=-4 dB, async.
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Figure 30: SS-SINR results with SCS=240 kHz, Es/Iot=-4 dB, async.
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Figure 31: SS-SINR results with SCS=15 kHz, Es/Iot=-6 dB, async.
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Figure 32: SS-SINR results with SCS=240 kHz, Es/Iot=-6 dB, async.
4.6 SS-SINR: Synchronous Case
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Figure 33: SS-SINR results with SCS=15 kHz, Es/Iot=-4 dB, sync.
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 Figure 34: SS-SINR results with SCS=240 kHz, Es/Iot=-4 dB, sync.
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Figure 35: SS-SINR results with SCS=15 kHz, Es/Iot=-6 dB, sync.
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Figure 36: SS-SINR results with SCS=240 kHz, Es/Iot=-6 dB, sync.
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