	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 NR AH#3	R1-1715950
Nagoya, Japan, 18 - 21 September 2017

[bookmark: Source]Agenda item:	6.2.2.6
Source: 	Samsung
Title: 	L1-RSRP measurement duration
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
It has been agreed that the time-domain measurement behaviour can be configured as part of the reporting setting. In this contribution, we present our views on the further details for the time-domain measurement behaviour for L1-RSRP, in particular we consider the possible L1-RSRP measurement durations that can be configured. 
L1-RSRP measurement duration
The purpose of L1-RSRP reporting to enable to the network to keep track of the dynamically changing signal strength particularly in the >6GHz bands. To this end, it would be beneficial to enable UE to report results that are measured over a sufficiently short duration. However, shorter measurement duration would also mean smaller number of measurement samples and hence the achievable measurement accuracy needs to be considered.
We use the Rel-8 LTE CRS RSRP measurement accuracy requirement as the reference in subsequent analysis. In LTE intra-frequency measurement, RAN4 has defined that UE is required to report sufficiently accurate result within 200ms measurement duration. Although the required number of measurement samples needed (defined by the measurement bandwidth and the number of measurement subframes) is implementation specific, it is generally observed from past evaluation results that 5 measurement subframes would be sufficient to achieve the required RSRP accuracy with SNR of -6dB, assuming 6 PRB of measurement bandwidth and measurement on CRS port 0 (see evaluation results in Appendix). The number of measurement samples required can be calculated as 5 subframes * 4 REs per PRB * 6 PRBs = 120 REs.    
It was agreed in RAN1#90 that SS-block is supported for L1-RSRP reporting. There are two alternatives in the choice of measurement:
· Alt 1: NR-SSS only.
· Alt 2: NR-SSS. Use of PBCH DM-RS is up to UE implementation if the fixed power ratio is known (predefined in spec)
Since NR-SSS occupies 127 REs in a single SS-block, either Alt 1 or Alt 2 would meet the RSRP measurement accuracy with respect to the Rel-8 LTE requirement. The SS-block periodicity can be configurable, with the largest periodicity of 160ms, hence it would be beneficial to support a minimum RSRP measurement duration configuration of a single slot at least for the SS block. Whether or not CSI-RS can also support one-shot RSRP measurement reporting can be determined after finalization of the CSI-RS design. 
The maximum possible measurement duration is FFS.
Observation: SS block can support one-shot RSRP measurement reporting (pending RAN4 confirmation). 
Proposal: NR supports configurable measurement duration for L1-RSRP, with the supported minimum duration to be single slot (at least for SS-block), and the supported maximum duration to be FFS.
Conclusions
In this contribution, we presented our views on the further details for the time-domain measurement behaviour for L1-RSRP.
Observation: SS block can support one-shot RSRP measurement reporting (pending RAN4 confirmation). 
Proposal: NR supports configurable measurement duration for L1-RSRP, with the supported minimum duration to be single slot (at least for SS-block), and the supported maximum duration to be FFS.
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Appendix
Absolute RSRP accuracy with legacy Rel.8 performance 
Table below summarized number of samples needed to achieve similar performance as Rel.8 (i.e. 90% absolute RSRP accuracy within 2.5dB without impairment margin) across all the fading channels under different channel bandwidths and SNR point.
Table 1: Number of samples needed to achieve similar performance as Rel.8 for channel models
	Channel
	AWGN
	EPA5Hz
	ETU30Hz
	AWGN
	EPA5Hz
	ETU30Hz

	SNR[dB]
	6RB
	15RB

	-8
	N>5
	4
	5
	3
	2
	2

	-6
	5
	2
	3
	1
	2
	1

	SNR[dB]
	25RB
	50RB

	-8
	2
	2
	1
	1
	1
	1

	-6
	1
	1
	1
	1
	1
	1



Based on the simulation results and summary, we can conclude that: 
· Under SNR -8 dB: In order to fulfil Rel.8 requirements, N =3,2,1 samples needed for measurement BW 15RB,25RB, 50RB separately, for 6RB case, more than 5 samples required.
· Under SNR -6 dB: In order to fulfil Rel.8 requirements, N =5,2,1,1 samples needed for measurement BW 6RB,15RB,25RB, 50RB separately.

Observation: For CRS RSRP measurement, in order to fulfil Rel.8 performance requirements, the number of samples needed for each combination of SNR point and measurement BW were summarized in table 2.
Table 2: Number of samples needed to achieve similar performance as Rel.8 
	SNR[dB]
	Measurement BWs

	
	6RB
	15RB
	25RB
	50RB

	-8
	>5
	3
	2
	1

	-6
	5
	2
	1
	1



