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1. Background
The RSRP measurement requirements are being defined in TS 36.133 [1]. The measurement quantity will be reported for up to certain range. This paper derives the reporting range of RSRP and some thoughts also on the range of RSRP over which the guaranteed accuracy requirements should be specified. In the last meeting reporting range was discussed but no agreement was reached [2-3]. It was decided to complete this work in RAN4#47 meeting [4]. A text proposal is provided for RSRP reporting range. 
2. Summary of Proposal
It has been analyzed in [2] that RSRP can be reported up to a highest value of -44 dBm. This is useful especially in small cells or when UE is close to the base station. As suggested in [3], the lowest RSRP value of RSRP up to -140 dBm is needed to support idle mode mobility. The RSRP inaccuracy at such a lower level is very large as discussed in [2]. Therefore the intention is to define the reporting range without any guaranteed accuracy at lower end of the reporting range. It is therefore proposed that RSRP reporting range is defined between -44 dBm and -140 dBm with 1 dB resolution. A text proposal is provide for a new section 9.1.x (9.1.4) in TS 36.133 [1]. 

If the proposal is acceptable then we suggest LS is sent to RAN2 so that corresponding RRC signalling is defined in the RRC specification (TS 36.331).   
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----------------------START OF TEXT PROPOSAL --------------------------
9.1.2
Intra-frequency RSRP Accuracy Requirements

9.1.2.1
Absolute RSRP Accuracy
The absolute accuracy of RSRP is defined as the RSRP measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.1.2.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP|dBm( [TBD] dBm for Bands [TBD] 

Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1
	

	
	
	Normal condition
	Extreme condition
	Bands
	Bands

	
	
	
	
	Io

	Io


	RSRP for Îor/Ioc ( -6 dB
	dBm
	([6] 
	([9]
	 TBD
	TBD

	RSRP for Îor/Ioc ( -6 dB
	dBm
	([8] 
	([11]
	TBD
	TBD

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.2.2
Relative Accuracy of RSRP

The relative accuracy of RSRP is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on the same frequency.
The accuracy requirements in table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP1,2|dBm( [TBD] dBm for Bands [TBD] 
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Table 9.1.2.2-1: RSRP Intra frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1
	

	
	
	Normal condition
	Extreme condition
	Bands I,..
	Bands

	
	
	
	
	Io
	Io

	RSRP for Îor/Ioc > -3 dB
	dBm
	( [2] 
	( [3] 
	TBD
	TBD

	RSRP for Îor/Ioc ≥ -6 dB
	dBm
	( [3] 
	( [3]
	TBD
	TBD

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.3
Inter-frequency RSRP Accuracy Requirements
9.1.3.1
Absolute RSRP Accuracy
The absolute accuracy of RSRP is defined as the RSRP measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.1.3.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

RSRP|dBm( [TBD] dBm for Bands [TBD] 
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Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Band I, …s
	Bands

	
	
	
	
	Io
	Io

	RSRP for Îor/Ioc ( -6 dB
	dBm
	( [6] 
	( [9]
	TBD 
	TBD

	RSRP for Îor/Ioc ( -6 dB
	dBm
	( [8] 
	( [11]
	TBD
	TBD

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.3.2
Relative Accuracy of RSRP

The relative accuracy of RSRP in inter frequency case is defined as the RSRP measured from one cell compared to the RSRP measured from another cell on a different frequency.
The accuracy requirements in table 9.1.2.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.
RSRP1|dBm ( [TBD] dBm if RSRP1 is on Band [TBD],
…
RSRP2|dBm ( [TBD] dBm if RSRP2 is on Bands [TBD],
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Table 9.1.2.2-1: RSRP Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands
	Bands

	
	
	
	
	Io
	Io

	RSRP for Îor/Ioc > -6dB
	dBm
	([6] 
	([6]
	TBD
	TBD

	Note 1. Io is assumed to have constant EPRE across the bandwidth.


[Editor’s note: Definition of RSRP signal-to-interference-and-noise-ratio and Io definition should clarified]
9.1.x
RSRP Measurement Report Mapping
The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in table 9.1.x-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.x-1: RSRP measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


------------------------END OF TEXT PROPOSAL-----------------------
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