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At the last RAN4 meeting, companies provided their evaluation results on RSRP measurement and following sentences were agreed [1].
	SS-Block Based RSRP: Observations from Link-Level Results (for information)
· Less than or equal to LTE number of samples based on SSS are sufficient to achieve at least the same RSRP measurement accuracy as in LTE
· Using PBCH DMRS in the same SS block may further improve the RSRP measurement accuracy
· Simulation results are summarized in R4-1711722 (“Simulation results summary for SS block based RSRP”)
· SS-block based RSRP measurement and accuracy requirements are to be derived based on SSS only
· PBCH DMRS may be used by UE optionally to further improve the accuracy, but no RSRP requirements based on DMRS PBCH will be specified in Rel-15
·  RSRP measurement period 
· 1 sample will not be used when defining the requirement for sub-6GHz
· RAN4 will decide the exact measurement period for sub-6GHz and mmWave in RAN4#85


In this contribution, we provide our view on requirements regarding RSRP measurement.
Discussion
At the last RAN4 meeting, simulation results from companies were summarized in [2], but the requirement for RSRP measurements is still under discussion. As we already mentioned in [3], RSRP measurement requirement can be considered from two sides, that is to say, from faster RSRP measurement and higher RSRP measurement accuracy. Considering faster channel fluctuation in mmWave frequency range, we think that it would be better to derive required number of samples for RSRP measurement from measurement delay perspective. Based on the summary of evaluation results, even 1 sample measurement can achieve same value of RSRP measurement accuracy as LTE (e.g. +/- 4.5 dB) and 3 samples are sufficient in any case. For sub 6 GHz, if we assume 4 samples for RSRP measurement with taking implementation margin into account, measurement period is 20 ms at SMTC periodicity TSMTC= 5 ms and is 640 ms at TSMTC = 160 ms. Even for a use case like high speed mobility, too short RSRP measurement period, e.g. less than 160 ms, would not be needed and may cause power consumption because UE has to be waiting to achieve quite faster measurement. From this aspect, RSRP measurement periods for sub 6 GHz could be expressed as following equation, , and those values with respect to TSMTC are shown in Table 1 with corresponding sample numbers.
For above 24 GHz, however, we need to consider effects of faster channel. When TSMTC is equal or less than 40 ms, RSRP measurement periods could be same as sub 6 GHz, but RSRP measurement may need to be completed with less number of samples in case of TSMTC > 40 ms due to faster channel fluctuation in mmWave frequency range. From this point of view, RSRP measurement for above 24 GHz could be performed with less number of samples than sub 6 GHz when TSMTC is 80 ms and 160 ms. In addition, evaluation results show that UE could perform even 1 sample measurement with same accuracy as LTE, so that minimum number of samples required for RSRP measurement could be 2 samples. Thus, RSRP measurement periods would be expressed as also shown in Table 1. 
Proposal 1: RSRP measurement periods could be defined as shown in Table 1.
Table 1: RSRP measurement periods TSSB_measurement_period 
	SMTC periodicity
	TSSB_measurement_period for sub 6 GHz
(Number of samples)
	TSSB_measurement_period for above 24 GHz
(Number of samples)

	 TSMTC ≤ 40 ms
	160 ms (4 samples or more)
	160 ms (4 samples or more)

	TSMTC = 80 ms
	320 ms (4 samples)
	240 ms (3 samples)

	TSMTC = 160 ms
	640 ms (4 samples)
	320 ms (2 samples)


Note that both for sub 6 GHz and above 24 GHz, tighten RSRP measurement accuracy is not preclude. RSRP measurement accuracy should be at least the same as LTE case according to agreements at the last RAN4 meeting, but it should be discussed after December with taking simulation results into consideration.
Proposal 2: Both for sub 6 GHz and above 24 GHz, RSRP measurement accuracy should be at least the same as LTE case, and requirements on RSRP measurement accuracy should be determined after December based on evaluation results

Conclusion 
In this contribution, we provided our views on RSRP measurement delay requirements from the evaluation results among companies. Based on the discussion, we made following proposal.
Proposal 1: RSRP measurement periods could be defined as shown in Table 1.
Table 1: RSRP measurement periods TSSB_measurement_period 
	SMTC periodicity
	TSSB_measurement_period for sub 6 GHz
(Number of samples)
	TSSB_measurement_period for above 24 GHz
(Number of samples)

	 TSMTC ≤ 40 ms
	160 ms (4 samples or more)
	160 ms (4 samples or more)

	TSMTC = 80 ms
	320 ms (4 samples)
	240 ms (3 samples)

	TSMTC = 160 ms
	640 ms (4 samples)
	320 ms (2 samples)



Proposal 2: Both for sub 6 GHz and above 24 GHz, RSRP measurement accuracy should be at least the same as LTE case, and requirements on RSRP measurement accuracy should be determined after December based on evaluation results
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