
3GPP TSG-RAN WG4 Meeting #86bis
R4-1804478
Melbourne, Australia, 16 – 20 April 2018
Source:
ZTE
Title:
Simulation results for CSI-RS based RLM
Agenda item:
7.9.10.1.2
Document for:
Discussion
1. Introduction
In the RAN4#86 meeting, simulation results for CSI-RS based RLM are provided in [2-5]. A way forward [1] captured all the agreements and open issues for both SSB and CSI-RS based RLM. Regarding the CSI-RS based RLM agreements are as below.
· Evaluation period 
· Companies are encouraged to provide simulation results based on R4-1801301, to conclude on the RLM requirements
In this contribution we provide simulation results for CSI-RS based RLM.

2. Discussion

Simulation results of CSI-RS based RLM are provided in Fig 2-1 to Fig 2-9 for 4GHz evaluation. The simulation assumptions are as agreed in [6].
Based on the simulation assumption, for different estimation time periods the CDF curves and 5th, 50th, 90th, and 95th %-iles are to be provided without considering RF impairment margin.
· Delta SINR   = (estimated SINR – ideal SINR) 
[dB],

Where the ideal measurement is based on the perfect channel estimation.

Simulation results for 4GHz, 15kHz SCS, 40ms periodicity
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Fig  2‑1 SINR accuracy for 5% percentile, AWGN, 15kHz
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Fig  2‑2 SINR accuracy for 50% percentile, AWGN , 15kHz
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Fig  2‑3 SINR accuracy for 95% percentile, AWGN , 15kHz
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Fig  2‑4 SINR accuracy for 5% percentile, EPA5, 15kHz
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Fig  2‑5 SINR accuracy for 50% percentile, EPA5, 15kHz
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Fig  2‑6 SINR accuracy for 95% percentile, EPA5, 15kHz

[image: image7.emf]-14 -12 -10 -8 -6 -4 -2 0

-10

-8

-6

-4

-2

0

2

4

6

3 samples, 5%-tile, ETU70, 15kHz

SNR(dB)

delta SINR(dB)

 

 

RB = 24, CSIRS_D = 1

RB = 24, CSIRS_D = 3

RB = 96, CSIRS_D = 1

RB = 96, CSIRS_D = 3

-14 -12 -10 -8 -6 -4 -2 0

-10

-8

-6

-4

-2

0

2

4

6

5 samples, 5%-tile, ETU70, 15kHz

SNR(dB)

delta SINR(dB)

 

 

RB = 24, CSIRS_D = 1

RB = 24, CSIRS_D = 3

RB = 96, CSIRS_D = 1

RB = 96, CSIRS_D = 3

-14 -12 -10 -8 -6 -4 -2 0

-10

-8

-6

-4

-2

0

2

4

6

8

10 samples, 5%-tile, ETU70, 15kHz

SNR(dB)

delta SINR(dB)

 

 

RB = 24, CSIRS_D = 1

RB = 24, CSIRS_D = 3

RB = 96, CSIRS_D = 1

RB = 96, CSIRS_D = 3

-14 -12 -10 -8 -6 -4 -2 0

-8

-6

-4

-2

0

2

4

6

8

20 samples, 5%-tile, ETU70, 15kHz

SNR(dB)

delta SINR(dB)

 

 

RB = 24, CSIRS_D = 1

RB = 24, CSIRS_D = 3

RB = 96, CSIRS_D = 1

RB = 96, CSIRS_D = 3


Fig  2‑7 SINR accuracy for 5% percentile, ETU70, 15kHz
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Fig  2‑8 SINR accuracy for 50% percentile, ETU70, 15kHz
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Fig  2‑9 SINR accuracy for 95% percentile, ETU70, 15kHz
Based on our evaluation in Fig 2-1~2-9, we have below observations for RLM based CSI-RS with 4GHz carrier frequency and 15kHz SCS.
Observation 1: By increasing CSI-RS BW from 24RB to 96RB with CSI-RS density=1, the SINR measurement accuracy can be improved by 4~6dB which depends on the channel propagation assumption. 
Observation 2: By increasing CSI-RS density from 1 to 3, the SINR measurement accuracy can be improved by 4dB especially at low SINR range.  
Observation 3: By increasing CSI-RS measurement samples from 3 to 20, the SINR measurement accuracy improvement is spanned in 1dB range at 5%-tile, 50%, 95%-tile, which seems to be not significant. 
For both of the configuration (CSI-RS density=3, CSI-RS BW=24RBs) and (CSI-RS density=1, CSI-RS BW=96RBs), the SINR measurement accuracy would be within 1~2dB gap at low SINR range, which is comparable to LTE accuracy requirement. 
Observation 4: CSI-RS density=3 and CSI-RS BW=24RBs can be considered one possible configuration to define evaluation period requirements. 
3. Conclusion

In this contribution, we provide simulation results for CSI-RS based RLM. Following observations are made.

Observation 1: By increasing CSI-RS BW from 24RB to 96RB with CSI-RS density=1, the SINR measurement accuracy can be improved by 4~6dB which depends on the channel propagation assumption. 
Observation 2: By increasing CSI-RS density from 1 to 3, the SINR measurement accuracy can be improved by 4dB especially at low SINR range.  
Observation 3: By increasing CSI-RS measurement samples from 3 to 20, the SINR measurement accuracy improvement is spanned in 1dB range at 5%-tile, 50%, 95%-tile, which seems to be not significant. 
Observation 4: CSI-RS density=3 and CSI-RS BW=24RBs can be considered one possible configuration to define evaluation period requirements. 
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