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1. Introduction
The purpose of this contribution is to present a test case based on UE RSRQ measurement in the vicinity of a non allowed CSG cell. It generally follows a similar methodology to the test case proposal in [1] with the exception that non allowed CSG cell is modelled as AWGN. The rationale behind this is that we would see the key purpose being to ensure that the serving cell measurement of RSRQ is sufficiently frequently and accurately measured. In this respect, the detection and identification of the cell as a non allowed CSG cell may add additional uncertainties to the test requirements (eg the cell has to be first identified, considered as a reselection candidate and the CSG identity decoded and compared to the whitelist). In this proposal, only interference aspects of the non allowed CSG cell are modelled, to minimise other uncertainties and concentrating the test on verifying the correct RSRQ measurement of the serving cell.
2. Methodology

It is proposed to keep the serving cell power constant, and to increase AWGN level on transition from phase T1 to T2 so that the serving cell becomes unsuitable from an RSRQ perspective. The UE should then select to an alternative frequency layer which is suitable.
3. Core Requirement

As discussed in RAN4#54, RAN4 core requirements need to be updated to include RSRQ reselection changes. A CR for such update is provided for consideration in [2]. The changes proposed to introduce RSRQ measurement of the serving cell are
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Under this definition, we can see that the UE detects serving cell unsuitability when filtered RSRQ measurements have been below Qqualmin for 2 DRX cycles, assuming 1.28s UE DRX cycle. The requirements also give the minimum filtering of serving cell RSRQ which would be 2 DRX cycles. Hence the core requirements indicate that the minimum time for determining unsuitability of the serving cell is 4 DRX cycles, considering that in the testcase the transition from T1 to T2 takes place asynchronously with the configured DRX cycle.

36.133 does not preclude the UE from using more than 2 measurements in the evaluation of the serving cell but other core requirements such as the intra-frequency requirement for Tevaluate,E-UTRAN_intra imply that the serving cell is not excessively filtered. Based on this consideration, we assume that no more than 5 measurement samples could be filtered in RSRQ and therefore the maximum time before determining that the serving cell is unsuitable can be derived as 7 DRX cycles, accounting for Nserv and asynchronous switching of the power in the test case.
Similarly, serving cell measurements requirements do not have an accuracy associated with them, but considering other requirements proposed in [2] an absolute accuracy of ±4dB could be considered, namely the RSRQ in the test case should become unsuitable by at least 4dB margin.

4. Test case

 A.x.x.x.1
Test Purpose and Environment

This test is to verify the requirement for the FDD-FDD serving cell measurement and evaluation requirements specified in section 4.2.2.1.

The test scenario comprises of 2 E-UTRA FDD cells on 2 different carriers as given in tables A..x.x.x.1-1 and A.x.x.x.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. Cell 1 and cell 2 belong to different tracking areas and cell 2 is of lower priority than cell 1. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table A.4.2.3.1-1: General test parameters for FDD-FDD RSRQ triggered reselection from an unsuitable frequency in AWGN
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell2
	UE shall be forced to cell 2 in the initialisation phase, so that reselection to cell 1 occurs during the first T1 phase

	T1 end condition
	Active cell
	
	Cell1 
	UE shall perform reselection to cell 1 during T1

	
	Neighbour cell
	
	Cell2 
	

	E-UTRA RF Channel Number
	
	1, 2
	Two FDD carrier frequencies are used.

	Time offset between cells
	
	3 ms
	Asynchronous cells

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	75
	This value is long enough to allow the UE to perform low to high priority reselection in T1

	T2
	s
	15
	T2 need to be defined so that cell selection reaction time is taken into account.


Table A.4.2.3.1-2: Cell specific test parameters for FDD-FDD RSRQ triggered reselection from an unsuitable frequency in AWGN

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel number
	
	1
	2

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.2 FDD)
	
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	Qrxlevmin
	   dBm
	-140
	-140

	Qqualmin
	dB
	-16
	-16
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 Note 2
	dBm/15 kHz
	-84
	-64
	-98
	-98

	RSRP Note 3
	dBm/15 KHz
	-84
	-84
	-86
	-86

	RSRQ Note 3
	
	-3
	-20
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	dB
	0
	-20

	12
	12
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	dB
	0
	-20

	12
	12

	TreselectionEUTRAN
	s
	0
	0

	Snonintrasearch
	dB
	Not sent
	Not sent 

	Threshx, high(RSCP)
	dB
	48
	48

	Threshserving, low (RSCP)
	dB
	46
	46

	Threshx, low  (RSCP)
	dB
	48
	48

	Propagation Condition 
	
	AWGN

	Note 1: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3: RSRP and RSRQ levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.4.2.3.2
Test Requirements
The cell re-selection delay to lower priority is defined as the time from the beginning of time period T2, to the moment when the UE camps on cell 2, and starts to send preambles on the PRACH for sending the RRC CONNECTION REQUEST message to perform a Tracking Area Update procedure on cell 1.

The cell re-selection delay to lower priority shall be less than 10.5s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay to lower priority cell can be expressed as: 7 * DRX Cycle+ TSI,

Where:

DRX Cycle
1.28s
TSI

Maximum repetition period of relevant system info blocks that needs to be received by the UE to camp on a cell; 1280 ms is assumed in this test case.
This gives a total of 10.24s; allow 10.5s.
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4.2.2.1	Measurement and evaluation of serving cell


The UE shall measure the RSRP and RSRQ level of the serving cell and evaluate the cell selection criterion S defined in [1] for the serving cell at least every DRX cycle.


The UE shall filter the RSRP and RSRQ measurements of the serving cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by, at least DRX cycle/2.


If the UE has evaluated in Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities. 


If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information for 10 s, the UE shall initiate cell selection procedures for the selected PLMN as defined in [1].


Table 4.2.2.1-1: Nserv


DRX cycle length [s]�
Nserv [number of DRX cycles]�
�
0.32�
4�
�
0.64�
4�
�
1.28�
2�
�
2.56�
2�
�
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