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1
Introduction

Closed Subscriber Group (CSG) proximity indication testing was discussed in a number of RAN4 meetings [1 - 6]. The way forward on the Way Forward on CSG Proximity Test Configuration was agreed in RAN#63[7], which is copied in the following to facilitate the discussion. 
Baseline reference implementation for CSG proximity detection testing:

· Two cells configurations: macro cell, CSG cell

· The test should be conducted under the environment of CSG proximity detection results not being impact by non-3GPP signals, such as GPS and WiFi. When the test case is being executed, the UE may ignore any radio signals which are not provided by the test setup which it would otherwise use in proximity estimation.
Test Sequence

Preparation
· UE starts in the macro cell 

· UE visits the CSG cell under a specified macro RF environment

· The RF environment should be defined properly by containing the cell information which are available from the UE and could potentially used by the UE for the CSG proximity detection, including

· Cell ID, EARFCN/UARFCN, PCI/PSC, etc.

· RSRP, RSCP, UE Tx-Rx timing, etc.

· Turn off the UE, macro cell and CSG cell

Negative Test

· Change the macro cell configuration to simulate the scenario that UE does not visit the (CSG) cell before

· Turn on the UE, let the UE camp on the macro cell and perform data connection

· The eNB configures the UE by proximity indication control with reportProximityConfiguration information. The UE should not report enter “proximity” indication.
Positive Test

· Turn off the UE, macro cell and CSG cell

· Re-set the macro cell configuration to the same RF condition as when the UE was handovered to the CSG cell

· Turn on the UE, let the UE camp on the macro cell and perform data connection

· The eNB configures the UE by proximity indication control with reportProximityConfiguration information. The UE should report enter “proximity” indication.
An additional positive test should be defined in which a second macro cell is defined and configured with a specified RF environment. For HSPA, the UE is configured into soft handover with the macro cell, for LTE, the UE is configured to make neighbour cell measurements on the cell.

Parameters and performance requirements should be proposed and finalized in RAN4 #64 meeting.
In the following, we further discuss the details for the CSG proximity test configuration, and based on the discussion, propose the testing cases for E-UTRAN and UTRAN FDD – FDD CSG proximity detection.
2
Discussions
As agreed in the WF [7], a test case for CSG proximity detection consists of three segments, Preparation, Negative Test and Positive Test. In the following, we give a little more elaboration on these segments.
2.1 Test Preparation

Test preparation serves mainly two purposes:
· It prepares the UE for the negative test. In the negative test, it is assumed that the UE is served by a macro cell that the UE has not visited before, or more precisely, the UE was never handed over to a CSG cell when served by the macro cell. To make the assumption valid, information of previously cells stored in the UE for proximity detection needs to be removed. Thus, one of the objects of the Test Preparation is to instruct the UE to flush up the stored information of previously visited cells from the memory. 
· It prepares the UE for the positive test. In the positive test, the UE capabilities of reporting enter “proximity” when it revisits a cell with a specified RF environment from which the UE was handed over to a CSG cell, and reporting leaving “proximity” when it leaves the specified RF environment, are tested. In order to carry out the positive test, the UE needs to be prepared for having handed over to a CSG in its whitelist under the specified RF environment, which provides the UE the opportunity to store the knowledge of the information of macro cell and RF environment from which the UE is handed over from the macro cell to a CSG cell. The stored information will then be used by the UE for proximity detection in the positive test. 
· For E-UTRAN, the RF parameters for the handover to inter-frequency cell defined in TS 36.133 A.5.1.3 can be adopted for the handover from macro cell to CSG during the Test Preparation.

· For UTRAN, the RF parameters for the handover to inter-frequency cell defined in TS 25.133 A.5.2.2 can be adopted for the handover from macro cell to CSG during the Test Preparation. 
Note: The CSG cell is only needed in Test Preparation. After Test Preparation it is assumed the UE will perform proximity detection based on the information received from macro cell.
2.2 Negative Test
The purpose of the Negative Test is to verify that the UE does not falsely report enter “proximity” indication when the UE is far away from the vicinity of a CSG cell, i.e., when it is not located in a similar RF environment from which it was handed over to a CSG cell. Through the Test Preparation, the UE is prepared to have and only have the knowledge of the information of one macro cell with the specified RF environment from which the UE is handed over to a CSG cell in its whitelist. Thus, if the UE is not served by that macro cell, or served by the macro cell but with significantly different RF environment, the UE is located in a different RF environment far away from the position at which the UE was handed over to a CSG cell, and therefore the UE should not report enter “proximity” indication. The key of the design of the negative test, is to define an RF environment, e.g., RSRP, RSCP and UE Tx-Rx timing difference, that is significantly different with that in Test Preparation. 
2.3 Positive Test
The purpose of the Positive Test is to verify the UE’s capability of reporting enter/leaving “proximity” indication when the UE enters/leaves the stored RF environment from which it was previously handed over to a CSG cell. During Test Preparation, the UE was handed over to a CSG cell in its whitelist under the defined RF environment. The UE should store the information for proximity detection. Once the UE is served again by the same macro cell with the similar RF environment as stored in the UE memory, which implies the UE is near the position at which the UE was handed over to a CSG cell, the UE should report enter “proximity” indication. After reporting enter “proximity” indication, if the UE leaves the vicinity of the CSG cell, determined by significant change of the RF environment, the UE should report leaving “proximity” indication.

2.4 Test Case Details
The details of the test case for FDD based on the discussion are presented in the Appendix.

3
Conclusion
In this paper we further discussed the CSG proximity detection test cases based on the agreed WF in RAN4#63. Based on the discussion, the details for the test cases for E-UTRAN and UTRAN FDD systems were proposed.
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Appendix A
A.1 CSG Proximity Indication Testing Case for E-UTRAN FDD – FDD Inter frequency
A.1.1 Test Purpose and Environment

The purpose of this test is to verify the UE has implemented properly the feature for indicating that the UE is entering or leaving the proximity of one or more CSG member cells based on proximity detection with an autonomous search function.

The test case consists of three successive segments: Test Preparation, Negative Test, and Positive Test. The test scenario comprises of two E-UTRAN FDD cells on different carriers. Cell 1 represents the macro cell and Cell 2 the CSG cell. Cell 1 is active during the whole test, while Cell 2 is only active in time duration T1 in the Test Preparation. The description of the test procedure is shown in Table A.1-1. The general test parameters and cell specific test parameters for the handover from macro cell to CSG cell in Test Preparation and the proximity detection are presented in Table A.1-2 and Table A.1-3 respectively.

Table A.1-1:  Description of the test procedures

	Parameter
	Cell Status
	Comment

	Test Preparation

	Initial Condition
	Cell 1 is active
	Clean up the UE memory to be free from previously stored cell information for proximity detection. 
Configure the UE to include Cell 2 in its CSG whitelist.
Turn on the UE and set up connection between the UE and Cell 1.

	Time duration T1
	Cell 1 and Cell 2
	Turn on Cell 2 at the start of T1. 

Handover the UE to Cell 2 during T1 following the similar procedure as defined in A.5.1.3

	End condition
	Cell 1 is active
	Turn off the UE.
Turn off Cell 2.

	Negative Test

	Initial Condition
	Cell 1 is active
	Re-Configure Cell 1 to a significantly different RF environment than that in the Test Preparation to simulate the UE is not in the vicinity of the CSG cell.
Turn on the UE and set up connection between the UE and Cell 1.

	Time duration T2
	Cell 1 is active
	Configure the UE with proximity indication control by sending the Reconfiguration message with ReportProximityConfig at the start of T2.

	End condition
	Cell 1 is active
	Turn off the UE.

	Positive Test

	Initial Condition
	Cell 1 is active
	Re-Configure Cell 1 to the same RF configuration as in the Test Preparation, under which the UE was handed over to the CSG cell.
Turn on the UE and set up connection between the UE and Cell 1.

	Time duration T3
	Cell 1 is active
	Configure the UE with proximity indication control by sending the Reconfiguration message with reportProximityConfig at the start of T3.

	Time duration T4
	Cell 1 is active
	Re-Configure Cell 1 to the same RF configuration as in the Negative Test to simulate the situation that UE leaves the proximity of the CSG cell. 

	End condition
	Cell 1 is active
	Turn off the UE.


Table A.1-2: General test parameters for E-UTRAN FDD-FDD inter frequency cell proximity detection test case
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1

	PDSCH allocation
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	2—3
	13—36

	PCFICH/PDCCH/PHICH parameters
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1

	A3-Offset
	dB
	-4
	

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	off
	As specified in section A.3.3

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in 3GPP TS 36.211

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

	Time offset between cells
	
	3 ms
	Asynchronous cells

	Gap pattern configuration Id
	
	0
	As specified in Table 8.1.2.1-1 started before T1 starts

	Time duration T1
	s
	[10]
	Defined to give enough time for completing the handover from macro cell to the CSG cell successfully. 


	Time duration T2
	s
	[2]
	Defined to be longer enough to see whether the UE will report enter “proximity” indication.

	Time duration T3
	s
	[2]
	Defined to be longer than the time for a UE to report enters “proximity” when the UE is near a CSG cell.

	Time duration T4
	s
	[2]
	Defined to be longer than the time for a UE to report leaving “proximity” when the UE is no longer nears a CSG cell.

	Note 1: The test case should be conducted under the environment of CSG proximity detection results not being impact by non-3GPP signals, such as GPS and WiFi. When the test case is being executed, the UE may ignore any radio signals which are not provided by the test setup which it would otherwise use in proximity estimation.


Table A.1-3: Cell specific test parameters for E-UTRAN FDD-FDD inter frequency cell proximity detection test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2, T4
	T3
	T1

	E-UARFCN Note1
	
	Channel 1
	Channel 2

	CSG indicator
	
	False
	True

	Physical cell 
identity Note1
	
	1
	2

	CSG identity
	
	Not sent
	Sent

	Propagation conditions 
	
	Static, non multipath

	BWchannel
	MHz
	10
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and in A.3.2.1.2 (OP.2  FDD)
	
	OP.1 FDD
	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 2
	dB
	
	

	OCNG_RBNote 2 
	dB
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	dB
	4
	0
	4
	7
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 Note 3
	dBm/15 kHz
	-98
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	dB
	4
	0
	4
	7

	RSRP Note 4
	dBm/15 KHz
	-94
	-98
	-94
	-91

	UE Rx – Tx Timing Difference Note 5
	Ts
	[100]
	[50]
	[100]
	N/A

	Propagation Condition 
	
	AWGN

	Note 1: During the tests, the E-UARFCN and physical cell identity for cell 1 and cell 2 are unchanged.
Note 2: 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 3: 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 4: RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5: The 
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and UE Rx – Tx Timing difference in {T2, T4}) are designed to be significantly different with that in {T1} to simulate the UE is far away from the CSG cell.



A.1.2 Test Requirements

The UE shall not send an “entering” proximity indication in T2 during Negative Test.

The UE shall send an “entering” proximity indication in T3 and send a “leaving” proximity indication in T4 during Positive Test.

A.2 CSG Proximity Indication Testing Case for UTRAN FDD – FDD Inter frequency
A.2.1 Test Purpose and Environment

The purpose of this test is to verify the UE has implemented properly the feature for indicating that the UE is entering or leaving the proximity of one or more CSG member cells based on proximity detection with an autonomous search function.

The test case consists of three successive segments: Test Preparation, Negative Test, and Positive Test. The test scenario comprises of two E-UTRAN FDD cells on different carriers. Cell 1 represents the macro cell and Cell 2 the CSG cell. Cell 1 is active during the whole test, while Cell 2 is only active in time duration T1 in the Test Preparation. The description of the test procedure is shown in Table A.2-1. The general test parameters and cell specific test parameters for the handover from macro cell to CSG cell in Test Preparation and the proximity detection are presented in Table A.2-2 and Table A.2-3 respectively.

Table A.2-1:  Description of the test procedures

	Parameter
	Cell Status
	Comment

	Test Preparation

	Initial Condition
	Cell 1 is active
	Clean up the UE memory to be free from previously stored cell information for proximity detection. 

Configure the UE to include Cell 2 in its CSG whitelist.

Turn on the UE and set up connection between the UE and Cell 1.

	Time duration T1
	Cell 1 and Cell 2
	Turn on Cell 2 at the start of T1. 

Handover the UE to Cell 2 during T1 following the similar procedure as defined in A.5.2.2. 

	End condition
	Cell 1 is active
	Turn off the UE.

Turn off Cell 2.

	Negative Test

	Initial Condition
	Cell 1 is active
	Re-Configure Cell 1 to a significantly different RF environment than that in the Test Preparation to simulate the UE is not in the vicinity of the CSG cell.

Turn on the UE and set up connection between the UE and Cell 1.

	Time duration T2
	Cell 1 is active
	Configure the UE with proximity indication control by sending the Measurement Control message to enable CSG Proximity detection  at the start of T2.

	End condition
	Cell 1 is active
	Turn off the UE.

	Positive Test

	Initial Condition
	Cell 1 is active
	Re-Configure Cell 1 to the same RF configuration as in the Test Preparation, under which the UE was handed over to the CSG cell.

Turn on the UE and set up connection between the UE and Cell 1.

	Time duration T3
	Cell 1 is active
	Configure the UE with proximity indication control by sending the Measurement Control message to enable CSG Proximity at the start of T3.

	Time duration T4
	Cell 1 is active
	Re-Configure Cell 1 to the same RF configuration as in the Negative Test to simulate the situation that UE leaves the proximity of the CSG cell. 

	End condition
	Cell 1 is active
	Turn off the UE.


Table A.2-2: General test parameters for UTRAN FDD-FDD inter frequency cell proximity indication test case
	Parameter
	Unit
	Value
	Comment

	DCH parameters
	
	DL and UL Reference Measurement Channel 12.2 kbps
	As specified in TS 25.101 section A.3.1 and A.2.1

	Power Control
	
	On
	

	Target quality value on DTCH
	BLER
	0.001
	

	Compressed mode
	
	A.22 set 1
	As specified in TS 25.101 section A.5.

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbour cell
	
	Cell 2
	

	Final conditions
	Active cell
	
	Cell 1
	Handover to cell 2 is not requested

	Threshold non used frequency
	dB
	-18
	Absolute Ec/I0 threshold for event 2C

	Hysteresis
	dB
	0
	

	W non-used frequency
	
	1
	Applicable for event 2C

	Time to Trigger
	Ms
	0
	

	Filter coefficient
	
	0
	

	SIB3_REP
	Frames
	32
	Applicable for cell 2 SIB3 scheduling

	SIB3 SEG_COUNT
	
	1
	Applicable for cell 2 SIB3 scheduling

	CSG id (of cell 2)
	
	Set to any non-empty value
	

	CSG Indicator (of cell 2)
	
	Set to TRUE
	

	UE whitelist 
	
	Include Cell 2
	

	Monitored cell list size
	
	24 on channel 1

16 on channel 2
	Measurement control information is sent before the compressed mode pattern starts.

	Time duration T1
	s
	[10]
	Defined to give enough time for completing the handover from macro cell to the CSG cell successfully. 



	Time duration T2
	s
	[2]
	Defined to be longer enough to see whether the UE will report enter “proximity” indication.

	Time duration T3
	s
	[2]
	Defined to be longer than the time for a UE to report enters “proximity” when the UE is near a CSG cell.

	Time duration T4
	s
	[2]
	Defined to be longer than the time for a UE to report leaving “proximity” when the UE is no longer nears a CSG cell.

	Note 1: The test case should be conducted under the environment of CSG proximity detection results not being impact by non-3GPP signals, such as GPS and WiFi. When the test case is being executed, the UE may ignore any radio signals which are not provided by the test setup which it would otherwise use in proximity estimation.


Table A.2-3: Cell specific test parameters for UTRAN FDD-FDD inter frequency cell proximity indication test case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2, T4
	T3
	T1

	UARFCN Note1
	
	Channel 1
	Channel 2

	CSG indicator
	
	False
	True

	Primary scrambling code Note1
	
	Scrambling code 1
	Scrambling code 2

	CSG identity
	
	Not sent
	Sent

	Propagation conditions 
	
	Static, non multipath

	BWchannel
	MHz
	10
	10

	CPICH_EcNote2
	dBm
	[≥TBD]
	[≥TBD]
	[≥TBD]
	[≥TBD]

	CPICH_Ec/Ior 
	dB
	-10
	[-6]
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	[-8]
	-12
	-12

	CPICH_Ec/Io
	dB
	-13
	[-9]
	-13
	-14

	SCH_Ec/Ior
	dB
	-15
	[-11]
	-15
	-15

	PICH_Ec/Ior
	dB
	-15
	[-11]
	-15
	-15

	DPCH_Ec/Ior
	dB
	Note 3
	N/A
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	dB
	0
	-1.8
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	dBm/3,84 MHz
	-70
	-70

	OCNS
	
	Note 4
	-0.941

	UE Rx – Tx Timing Difference Note 5
	Ts
	[100]
	[50]
	[100]
	N/A

	Propagation Condition 
	
	AWGN

	Note 1: For this requirement to be applicable, and scrambling code for cell 1 and cell 2 shall be unchanged from when the CSG cell was visited previously

Note 2: Chosen to ensure that CSG autonomous search has a high probability of success on every attempt made by UE.

NOTE 3: The DPCH level is controlled by the power control loop 

NOTE 4: The power of the OCNS channel that is added shall make the total power from the cell to be equal to Ior .
Note 5: The CPICH_Ec/Ior and UE Rx – Tx Timing difference in {T2, T4}) are designed to be significantly different with that in {T1} to simulate the UE is far away from the CSG cell.




A.2.2 Test Requirements

The UE shall not send an “entering” proximity indication in T2 during Negative Test.

The UE shall send an “entering” proximity indication in T3 and send a “leaving” proximity indication in T4 during Positive Test.
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