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1
Introduction
In this contribution we propose accuracy requirements for intra-frequency and inter-frequency UE RSRQ measurements. Furthermore also discuss and propose RSRQ requirement conditions. 
Text proposal to TS36.133 is included in Section 5.
2
Absolute RSRQ Accuracy Requirements
In previous meetings RAN4 has already agreed tentative figures for absolute and relative intra-frequency RSRP measurement accuracies in TS36.133. In case of relative intra-frequency RSRP measurement accuracy it was not necessary to consider uncertainties caused e.g. by UE RF parts, temperature drifts etc. as they are cancelled out in relative intra-frequency measurements. RSRQ is inherently a relative measurement, thus these uncertainties can be similarly neglected. However the quantities compared are not the same (e.g. RSRP and RSSI) thus different estimation methodologies are used implying somewhat worse accuracy. Based on this it is proposed to set absolute RSRQ requirement as given in Table 1. Side conditions are proposed to follow the same principles as given in [1].
Table 1. Proposal for RSRQ Intra and inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]

	
	
	Normal condition
	Extreme condition

	
	
	
	

	RSRQ when RSRP Ês/Iot > -3 dB
	dBm
	( [2.5] 
	( [4] 

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	( [3.5] 
	( [4]


3
Relative Inter-frequency RSRQ Accuracy Requirements
Similarly as in case of inter-frequency RSRP accuracy requirements, RSRQ inter-frequency requirements differ mainly from the corresponding relative intra-frequency RSRQ accuracy requirements with Io levels on two carrier frequencies used in the comparison. Following from the fact that RSRQ is already a relative measurement and thereby most uncertainties due to UE RF parts can be neglected. However doing a relative comparison between two independent RSRQ measurements reduces slightly the achievable accuracy. Side conditions proposed are same as those proposed for the RSRP in [1].
Table 2. Proposal for RSRQ inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]

	
	
	Normal condition
	Extreme condition

	
	
	
	

	RSRQ when RSRP Ês/Iot > -3 dB
	dBm
	( [3] 
	( [4] 

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	( [4] 
	( [4]


4
Conclusions
Based on the discussions in the previous section we propose RSRQ accuracy requirements for TS36.133 in the following section. In addition proposal for the requirement side conditions has been made. 
5
Proposed changes to TS36.133

--- Beginning of Section ----
9.1.4
Intra-frequency RSRQ Accuracy Requirements

9.1.4.1
Absolute RSRQ Accuracy
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell on the same frequency as that of the serving cell.
The accuracy requirements in table 9.1.4.1-1 are valid under the following conditions:

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

RSRP|dBm( [-127] dBm for Bands [I] 

Table 9.1.4.1-1: RSRQ Intra frequency absolute accuracy
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands I,..
	Bands

	
	
	
	
	Io
	Io

	RSRQ when RSRP Ês/Iot > -3 dB
	dBm
	( [2.5] 
	( [4] 
	[-121dBm/15kHz … -50dBm]
	TBD

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	( [3.5] 
	( [4]
	[-121dBm/15kHz … -50dBm]
	TBD

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


[Editor’s note: Definition of Ês and Iot should be added to Symbols]
9.1.5
Inter-frequency RSRQ Accuracy Requirements
9.1.5.1
Absolute RSRQ Accuracy
The absolute accuracy of RSRQ is defined as the RSRQ measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in table 9.1.5.1-1 are valid under the following conditions:

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

RSRP|dBm( [-127] dBm for Bands [I] 

Table 9.1.5.1-1: RSRQ Inter frequency absolute accuracy
	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands I,..
	Bands

	
	
	
	
	Io
	Io

	RSRQ when RSRP Ês/Iot > -3 dB
	dBm
	( [2.5] 
	( [4]
	[-121dBm/15kHz … -50dBm]
	TBD

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	( [3.5] 
	( [4]
	[-121dBm/15kHz … -50dBm]
	TBD

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


[Editor’s note: Definition of Ês and Iot should be added to Symbols]
9.1.5.2
Relative Accuracy of RSRQ
The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in table 9.1.5.2-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.
RSRP1|dBm ( [-127] dBm if RSRP1 is on Band [I],
…
RSRP2|dBm ( [-127] dBm if RSRP2 is on Bands [I],
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Table 9.1.5.2-1: RSRQ Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands I,..
	Bands

	
	
	
	
	Io
	Io

	RSRQ when RSRP Ês/Iot > -3 dB
	dBm
	( [3] 
	( [4]
	[-121dBm/15kHz … -50dBm]
	TBD

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	( [4] 
	( [4]
	[-121dBm/15kHz … -50dBm]
	TBD

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


[Editor’s note: Definition of Ês and Iot should be added to Symbols]
--- End of Section ----
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