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1 Introduction
In our commercial UE testing, it has been identified the potential issues that measured RSRQ value in RRC_IDLE state is different with actual RSRQ value. This issue would cause the service quality degradation of RSRQ cell re-selection. In this contribution, we provide the performance analysis results for the RSRQ measurement in RRC_IDLE state and our recommendation to resolve this issue.
2 Observed issue
In our UE testing, several UEs have issue on RSRQ measurement performance in RRC_IDLE state. Figure 1 shows CDF curve of measured RSRQ in RRC_IDLE state. Figure 1(a) shows the measured RSRQ performance on E-UTRA serving cell (serving cell RSRQ measurement) and Figure 1(b) shows the measured RSRQ performance on E-UTRA cell from UTRA cell as serving cell (inter-RAT measurement), respectively. The test parameters and test connection diagram are shown in Table A-1 and Figure A-1, in which NodeB in figure A-1 is disabled for Figure 1(a) E-UTRA serving cell measurement case. In this testing, the target RSRQ is set to -16dB. Considering the accuracy requirement for RRC_CONNECTED state [1], the measured RSRQ values would be observed between -18.5 dB and -13.5 dB even if RRC_IDLE state. From the performance results on figure 1, the following could be observed.

· E-UTRA serving cell measurement case (Figure 1(a))
· The RSRQ values for both RRC_CONNECTED and RRC_IDLE are measured within between -18.5 dB and -13.5 dB (-16 dB +/-2.5 dB)
· The difference of measured RSRQ values between RRC_CONNECTED and RRC_IDLE is approximately 1 dB.
· Inter-RAT measurement on UTRA serving cell case (Figure 1(b))

· Approximately 60 % of measured RSRQ points are more than -13.5 dB while target RSRQ value is -16 dB considering the RSRQ accuracy requirements.
Finding above observation, it is obvious that there is no issue on E-UTRA serving cell RSRQ measurement. On the other hand, the inter-RAT measurement when serving cell is UTRA cell is not good enough taking into account the RSRQ accuracy requirement of RRC_CONNECTED state. For intra/ inter-freq measurement, the testing and the analysis are further consideration. The evaluation results are summarized in Table 1. Based on the discussion above, the following observation can be achieved.
Observation: The measured RSRQ values may be far different with target RSRQ values in RRC_IDLE state taking into account current RSRQ accuracy requirements on RRC_CONNECTED state when inter-RAT measurement case
The network performance, RRC_IDLE state mobility, would be degraded by bad RSRQ accuracy in RRC_IDLE state. The issues would cause the network performance degradation in RRC_IDLE state, e.g. Early/ Late cell-reselection, and ping-pong problem. So,

Proposal: RAN4 is respectfully asked to discuss how to ensure RSRQ measurement accuracy performance for RRC_IDLE state taking into account RSRQ accuracy on RRC_CONNECTED state.
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(a) Serving cell is E-UTRA                     (b) Serving cell is UTRA

Figure1: RSRQ measurement performance 

Table 1: Summary of RSRQ measurement accuracy testing results

	
	Evaluation results

	Serving cell measurement
(Serving cell: E-UTRA)
	Measured RSRQ on IDLE state are almost same as that of CONNECTED state

	Intra-freq measurement
(Serving cell: E-UTRA)
	FFS

	Inter-freq measurement
(Serving cell: E-UTRA)
	FFS

	Inter-RAT measurement
(Serving cell: UTRA)
	60 % of measured RSRQ points are more than -13.5 dB while target RSRQ value is -16 dB.


3
Conclusions

In this contribution, we discussed issues on lack of RSRQ measurements accuracy requirement in RRC_IDLE state and our recommendations are shown in below:
Observation: The measured RSRQ values may be far different with target RSRQ values in RRC_IDLE state taking into account current RSRQ accuracy requirements on RRC_CONNECTED state when inter-RAT measurement case
Proposal: RAN4 is respectfully asked to discuss how to ensure RSRQ measurement accuracy performance for RRC_IDLE state taking into account RSRQ accuracy on RRC_CONNECTED state.
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Figure A-1: Connection diagram for RSRQ measurement testing

Table A-1: Parameters for RSRQ measurement testing
	
	Testing environment for figure 1(a)
	Testing environment for figure 1(b)

	Serving cell
	RAT
	E-UTRA
	UTRA

	
	Center frequency [MHz]
	2147.2
	2132.8

	
	Bandwidth [MHz]
	5
	5

	
	Fading Type
	AWGN
	AWGN

	
	Signal Power [dBm]
	-95
	-85

	
	Noise Power [dBm]
	-64.6
	-68.9

	Neighbor cell
	RAT
	
	E-UTRA

	
	Center frequency [MHz]
	
	2147.2

	
	Bandwidth [MHz]
	
	5

	
	Fading Type
	
	AWGN

	
	Signal Power[dBm]
	
	-95 

	
	Noise Power [dBm]
	
	-64.6

	Target RSRQ
	-16 [dB]








