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1
Introduction
In RAN4 meeting #54, we discussed about the test cases and how to verify the UE behaviours with R9 cell reselection enhancements [1] while RAN2 was still discussing how to capture them in the specifications. In the last RAN2 meeting #69, four CRs [2-5] were agreed and R9 cell reselection enhancements are introduced into the specifications. As RAN4 agreed, the specifications in RAN2 have been defined as follows:
· Both RSRP and RSRQ should be used for the evaluation of Sintrasearch/Snonintraseach, i.e. if RSRP is lower than the RSRP threshold OR RSRQ is lower than the RSRQ threshold, UE starts neighbour cell measurements. 

· Both RSRP and RSRQ should be used for out-of-service area. It means that Qqualmin should be specified in addition to Qrxlevmin, similarly to UMTS (like Qrxlevmin for CPICH RSRP and Qqualmin for CPICH Ec/N0).
· No change would be needed for cell ranking in intra/inter-freq (equal priority) cell reselections.
· It is noted that priority-base cell reselections are done with either RSRP or RSRQ, i.e. NW signals whether RSRP or RSRQ should be used for the evaluations.
In this contribution, we further discuss the details for the test cases to verify the UE behaviours with R9 cell reselection enhancements.
2
Discussion
The basic concept is the same as the proposals in our previous discussion paper [1]. The only difference is that one more time period is added to verify if the UE correctly do suitability check. The existing test case which is specified in Annex of TS36.133 is re-used as much as possible adding non-allowed CSG cell for the test case structure.

As proposed in [1], three aspects of the UE behaviours with R9 cell reselection enhancements should be verified in the test cases:
(1) Sintrasearch/Snonintraseach
(2) Priority based cell reselection
(3) Out-of-service area
Out of them, (1) and (3) above are simultaneously verified in the proposed test case.

It should be noted that test cases in which (2) Priority based cell reselection with RSRQ evaluations is verified would also be needed.
Test objective:
The purpose of this test is to verify the requirement for the FDD-FDD inter-frequency cell reselection requirements specified in section 4.2.2.4 when there is the interference from non allowed CSG cell and the layers have equal priority.
It should be noted that the test cases for inter-frequency cell reselection performance requirements are already defined in Annex of TS 36.133. However, there are no test cases in which the layers have the equal priority, because priority based cell reselection is kind of new feature for E-UTRAN so that equal priority cases were deprioritised and have not been defined yet. Therefore, the proposed test case would be a good opportunity to verify the cases in which the priorities between different layers are equal, which would be a practical network configuration.

The number of cells and received levels:

There are three cells in the test. During the test, there are two neighbour cells (Cell 2 and Cell 3). The carrier frequency of Cell 2 is different from the serving cell (Cell 1), while Cell 3 has the same frequency as the serving cell. Furthermore, Cell 3 is assumed to be a non-allowed-CSG cell. Cell 2 is the target cell during T2 and suddenly becomes above the cell reselection criteria then the UE camps on the cell within the time requirement from the beginning of T2. Cell 3 is strong enough to perform cell reselection and becomes much stronger during the test. However, Cell 3 is a non-allowed-CSG cell so that the UE under the test shall not reselect to Cell 3. During T3, furthermore, the UE shall not return to Cell 1 from Cell 2 even if Cell 1, which has the same frequency carrier as Cell 3, becomes good enough. Because Cell 3 (non-allowed CSG cell) becomes so strong from the beginning of T3 in which Cell 1 also becomes good enough compared to currently camped Cell 2, RSRQ of Cell 1 can be very low receiving interference from non-allowed CSG cell (Cell 3). 
Time period:
The test consists of three successive time periods, with time duration of T1, T2 and T3 respectively. 

- T1 is assumed to be the time period to ensure that the target cell (Cell 2) is unidentified and the UE may not start the inter-frequency measurements since the RSRQ of the serving cell (Cell 1) is higher than the RSRQ threshold.
- T2 is assumed to be the time period in which the non allowed CSG cell (Cell 3) becomes strong so that the RSRQ is lower than the RSRQ threshold, and the UE starts the inter-frequency measurements. As a result, UE under the test shall perform cell reselection from Cell 1 to Cell 2 within the time requirement.
- T3 is assumed to be the time period in which the non allowed CSG cell (Cell 3) becomes much stronger than T2 and previously camped Cell 1 becomes better than the serving Cell 2. However, the UE shall not perform the cell reselection to Cell 1 since Cell 1 suffers from severe interference of non-allowed CSG Cell 3.
Test requirements:

The UE shall perform cell reselection from Cell 1 to Cell 2, with inter-frequency cell reselection time requirement delay less than Tdetect,EUTRAN_Inter + TSI for a newly detectable cell.
Where:

Tdetect,EUTRAN_Inter
See Table 4.2.2.4-1 in section 4.2.2.4 of TS 36.133 and the DRX cycle length is assumed to be 1.28 s.
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 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell in the test case.
The probability of reselection from Cell 2 to Cell 1 during T3 observed during testing shall be less than [10%].
Our proposed test scenario is illustrated in Figure 1 and text proposal based on the above proposals is given in Annex A.
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Conclusions

This contribution presented text proposals for the test cases to verify the UE behaviours of R9 cell reselection enhancements in the test cases. We recommend that RAN4 define test cases for RSRQ evaluation and take into account the above discussions and proposals to define the requirements for R9 cell reselection enhancement.
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Annex A. Proposed Test Case
A.4.x.x
E-UTRAN FDD – FDD Inter frequency case in the existence of non-allowed CSG cell
A.4.x.x.1
Test Purpose and Environment

This test is to verify the requirement for the FDD-FDD inter-frequency cell reselection requirements specified in section 4.2.2.4 when there is the interference from non allowed CSG cell and the layers have equal priority.

The test scenario comprises of 2 E-UTRA FDD cells on 2 different carriers and 1 non-allowed E-UTRA FDD CSG cell as given in tables A.4.x.x.1-1 and A.4.x.x.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. Both cell 1 and cell 3 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas and cell 3 is a non-allowed CSG cell. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table A.4.x.x.1-1: General test parameters for FDD-FDD inter frequency cell re-selection test case with non-allowed CSG cell
	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell
	
	Cell1
	UE shall be forced to cell 1 in the initialisation phase

	Final condition
	Active cell
	
	Cell2
	UE shall perform reselection to cell 2 during T2

	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
	[15]
	T1 need to be defined so that the non-allowed CSG cell is identified.

	T2
	s
	[40]
	T2 need to be defined so that cell re-selection reaction time is taken into account.

	T3
	s
	[15]
	T2 need to be defined so that whether cell re-selection would not occur is insured.


Table A.4.x.x.1-2: Cell specific test parameters for FDD-FDD inter frequency cell re-selection test case with non-allowed CSG cell
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3(Non-allowed CSG cell)

	
	
	T1
	T2
	T3
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2
	1

	BWchannel
	MHz
	10
	10
	10

	OCNG Patterns defined in A.3.2.1.2 (OP.2  FDD)
	
	OP.2 FDD
	OP.2 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	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
	-140

	Qqualmin
	dB
	-20
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 Note 2
	dBm/15 kHz
	-98

	RSRP Note 3
	dBm/15 kHz
	[-90]
	[-90]
	[-85]
	[-Infinity]
	[-85]
	[-90]
	[-90]
	[-85]
	[-60]
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	dB
	[-0.64]
	[-5.21]
	[-25]
	[-Infinity]
	[13]
	[8]
	[-0.64]
	[4.36]
	[24.8]
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	dB
	[8]
	[8]
	[13]
	[-Infinity]
	[13]
	[8]
	[8]
	[13]
	[38]

	Treselection
	s
	0
	0
	0

	Snonintrasearch
	dB
	TBD
	Not sent
	Not sent

	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 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


A.4.x.x.2
Test Requirements

The cell reselection delay to a newly detectable cell 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 2.

The cell re-selection delay to a newly detectable cell shall be less than 34 s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.
The probability of reselection from Cell 2 to Cell 1 during T3 observed during testing shall be less than [10%].
NOTE:
The cell re-selection delay to a newly detectable cell can be expressed as: Tdetect,EUTRAN_Inter + TSI,
Where:

Tdetect,EUTRAN_Inter
See Table 4.2.2.4-1 in section 4.2.2.4
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 33.28 s, allow 34 s for the cell re-selection delay to a newly detectable cell in the test case.
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