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1. Introduction
At the last RAN4 meeting, companies provided their evaluation results on NR-RSRP measurement based on SS/PBCH block [1-5]. In this contribution, we provide our views on RSRP measurement accuracy and delay requirements from the evaluation results.

2. Discussion
When we discuss SS-RSRP measurement performance, we can consider it from two sides: one is achieving lower latency of RSRP measurement time with smaller samples, and the other is achieving higher RSRP measurement accuracy. As we mentioned in our previous contribution [3], NR SS-RSRP measurement performance could be better than LTE since NR-SSS consists of larger number of REs compared with number of CRS REs assumed for basic RSRP measurement. It means that NR SS-RSRP measurement could be done with smaller measurement samples and/or NR SS-RSRP measurement could achieve higher accuracy than LTE case. 
In order to derive requirements regarding NR SS-RSRP measurement, we summarize evaluation results from companies [2-5] as shown in Table 1 to Table 3 in Appendix with respect to number of measurement samples. In this summary of the results, the worst case in each contribution is chosen regardless difference in channel model and we focus on the case of 2 receiving antennas. Based on the evaluation results, we could make following observations from RSRP measurement time and RSRP measurement accuracy point of views. 
· In terms of measurement time, even one shot measurement could meet RSRP accuracy requirements of LTE (e.g. +/-4.5 dB). Thus, one sample measurement would be enough for NR SS-RSRP measurement if requirement of NR SS-RSRP measurement accuracy is assumed to be equivalent to LTE.

· In terms of measurement accuracy, more strict requirement of NR RSRP measurement accuracy than LTE (e.g. +/-3 dB) could be achieved with same number of samples as LTE (i.e., 5 samples). 

We think that both fast measurement and accurate measurement are beneficial and important as enhancement from LTE. Therefore, applying either short measurement delay requirement or higher accuracy requirement or applying combination of both requirements should be considered in NR RRM measurement requirements.
Observation 1: Since NR SS-RSRP measurement performance could be better than LTE thanks to larger number of available REs for one-shot measurement, NR SS-RSRP measurement could be done with smaller measurement samples and/or NR SS-RSRP measurement could achieve higher accuracy than LTE case.
Proposal 1: For NR SS-RSRP measurement requirements, following options should be considered.

· Option 1: NR SS-RSRP measurement applies shorter delay requirement than LTE RSRP measurement.
· Option 2: NR SS-RSRP measurement applies higher accuracy requirement than LTE RSRP measurement.

· Option 3: NR SS-RSRP measurement applies both shorter delay requirement and higher accuracy requirement compared with LTE RSRP measurement.
In addition, it would be shown in summary of evaluation results that NR RSRP measurement performance could be significantly improved by utilizing PBCH-DMRS. However, in order to utilize PBCH-DMRS for SS-RSRP measurement especially on neighbour cells, UE needs to identify PBCH-DMRS sequence pattern based on blind detection. If SS/PBCH block index reporting in measurement report is configured from network, UE anyway needs to identify PBCH-DMRS sequence pattern to identify SS/PBCH block index. However, in case where SS/PBCH block index blind detection is not required, utilizing PBCH-DMRS for SS-RSRP measurement may cause additional burden for UE. Therefore, the UE impact on utilizing PBCH-DMRS for SS-RSRP measurement should be discussed, and if the impact is concerned, the SS-RSRP requirements can be derived based on the evaluation results in case of NR-SSS only.
Observation 2: Although utilizing PBCH-DMRS could improve SS-RSRP measurement performance, it may cause additional burden for UE in some case due to blind detection of PBCH-DMRS sequence pattern.
Proposal 2: UE impact on utilizing PBCH-DMRS for SS-RSRP measurement should be discussed, and if the impact is concerned, the SS-RSRP requirements can be derived based on the evaluation results in case of NR-SSS only.
3. Conclusion 

In this contribution, we provided our views on RSRP measurement accuracy and delay requirements from the evaluation results among companies. Based on the discussion, we made following observations and proposals.

Observation 1: Since NR SS-RSRP measurement performance could be better than LTE thanks to larger number of available REs for one-shot measurement, NR SS-RSRP measurement could be done with smaller measurement samples and/or NR SS-RSRP measurement could achieve higher accuracy than LTE case.

Proposal 1: For NR SS-RSRP measurement requirements, following options should be considered.

· Option 1: NR SS-RSRP measurement applies shorter delay requirement than LTE RSRP measurement.
· Option 2: NR SS-RSRP measurement applies higher accuracy requirement than LTE RSRP measurement.

· Option 3: NR SS-RSRP measurement applies both shorter delay requirement and higher accuracy requirement compared with LTE RSRP measurement.

Observation 2: Although utilizing PBCH-DMRS could improve SS-RSRP measurement performance, it may cause additional burden for UE in some case due to blind detection of PBCH-DMRS sequence pattern.

Proposal 2: UE impact on utilizing PBCH-DMRS for SS-RSRP measurement should be discussed, and if the impact is concerned, the SS-RSRP requirements can be derived based on the evaluation results in case of NR-SSS only.
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Appendix

The results of contributions regarding link level simulation of RSRP measurement submitted to the last RAN4 meeting are summarized in Table 1 to Table 3 with respect to number of measurement samples. 
Table 1: 5%-ile / 95%-ile CDF values of RSRP error (1 sample measurement)
	
	R4-1709332[2]
	R4-1709442[3]

	
	SSS
	SSS+DMRS
	SSS
	SSS+DMRS

	SCS 15 kHz
	-3.319/2.635
	-1.8605/2.262
	-3.36/ 2.58
	-1.68/2.09

	SCS 30 kHz
	-
	-
	-3.69/2.31
	-1.81/1.69

	SCS 120 kHz
	-
	-
	-3.94/2.31
	-2.14/1.65

	SCS 240 kHz
	-
	-
	-4.34/2.76
	-2.09/1.79


Table 2: 5%-ile / 95%-ile CDF values of RSRP error (3 samples measurement)
	
	R4-1709332[2]
	R4-1709442[3]
	R4-1709498[4]

	
	SSS
	SSS+DMRS
	SSS
	SSS+DMRS
	SSS

	SCS 15 kHz
	-2.625/2.156
	-1.177/1.699
	-2.15/1.69
	-1.13/1.24
	-2.13/1.93

	SCS 30 kHz
	-
	-
	-2.83/1.64
	-1.36/1.01
	-1.74/1.76

	SCS 120 kHz
	-
	-
	-2.23/1.46
	-1.28/0.94
	-1.94/1.80

	SCS 240 kHz
	-
	-
	-2.33/1.70
	-1.25/1.01
	-


Table 3: 5%-ile / 95%-ile CDF values of RSRP error (5 samples measurement)
	
	R4-1709332[2]
	R4-1709442[3]
	R4-1709498[4]
	R4-1709623[5]

	
	SSS
	SSS+DMRS
	SSS
	SSS+DMRS
	SSS
	SSS

	SCS 15 kHz
	-2.482/2.001
	-0.919/1.523
	-1.79/1.31
	-0.91/0.87
	-1.70/1.61
	-0.93/0.96

	SCS 30 kHz
	-
	-
	-2.39/1.37
	-1.14/0.85
	-1.69/1.71
	-0.94/0.94

	SCS 120 kHz
	-
	-
	-1.63/1.13
	-0.93/0.74
	-1.22/1.25
	-1.49/1.15

	SCS 240 kHz
	-
	-
	-1.75/1.37
	-0.97/0.80
	-
	-2.07/1.1


