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1. Introduction
In the last RAN4 meeting (RAN4#49), it was agreed that RRM Phase II-A test case development would be initiated in RAN4#49bis. As part of this process, we present a test case for idle mode reselection of a UE camped on a E-UTRA FDD carrier to a UTRA FDD layer that is configured at a higher priority in this contribution. The intent is to test the core requirements as specified in [1].

2. Considerations for the test case
2.1 Test objective
The objective is to verify that the UE passes the idle mode reselection requirements to a UTRA FDD cell configured on a higher priority layer relative to the E-UTRA FDD carrier on which the UE is camped. The reselection requirements are specified in 4.2.2.5.1 of 36.133 [1]. 
2.1 Reselection delay
With regard to higher priority inter-RAT layer search in idle mode, [1] states:

If the SServingCell of the E-UTRA serving cell (or other cells on the same frequency layer) is greater than Snonintrasearchthen 

· the UE may not search for, or measure inter-RAT layers of equal or lower priority.

· the UE shall search for inter-RAT layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in section 4.2.2. 
In the above, Thigher_priority_search is set to 60 s in section 4.2.2.

Also, with regard to the allowed reselection delay when a UTRA FDD cell on a higher priority layer satisfies the reselection criterion in [2], [1] states:
If, after detecting a cell in a higher priority search, it is determined that reselection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of reselection.

Therefore, the UE is not required to maintain the detected cell on a higher priority layer in its list if the reselection criterion is not satisfied within a measurement period from the instant of detection. The mandated UE behavior is not clear if a reselection does not occur as per the current specification. Therefore, further discussion is required to determine whether the method proposed in this contribution and that in [3] and [4] are feasible or if some change to [1] is necessary.

The inter-RAT reselection criterion in section 5.2.4.5 of [2] states:

Criteria 1: the SnonServingCell,x of a cell on evaluated frequency is greater than Threshx, high during a time interval TreselectionRAT;

Cell reselection to a cell on a higher priority E-UTRAN frequency or inter-RAT frequency than serving frequency shall be performed if:

-
A cell of a higher priority E-UTRAN frequency or inter-RAT frequency fulfils criteria 1; and
· more than 1 second has elapsed since the UE camped on the current serving cell.
Here SnonServingCell,x corresponds to the Srxlev-value of an evaluated cell [2]. 
Assuming that the UE scans the higher priority layer on which the UTRA FDD cell appears once every 60 s, the UE should be capable of reselecting to UTRA FDD cell within 60 s + TevaluateUTRA FDD from the instant the signal level of the UTRA FDD cell satisfies the reselection criterion.
For the test case, we choose a DRX cycle length of 1.28 s for which Tevaluate UTRA FDD = 19.2 s. So, the reselection delay evaluates to 60 s + 19.2 s = 89.2 s.

3. Proposed test case
A.x.x.1
Reselection from E-UTRA FDD to a UTRA FDD cell on a higher priority layer 
A.x.x.1.1
Test Purpose and Environment

This test is to verify the reselection requirements to a UTRA FDD cell on a higher priority layer as reported in section 4.2.2.5.

The scenario implies the presence of 1 E-UTRAN FDD serving cell, and 1 UTRA FDD cell to be reselected. The UE is requested to monitor cells on the E-UTRAN carrier and the UTRA carrier configured as a higher priority layer. Test parameters are given in Table A.x.x.1, A.x.x.2 and A.x.x.3. E-UTRAN FDD Cell 1 and UTRA FDD cell 2 belong to two location areas. The test comprises two successive time periods T1 and T2. The UE has detected both cell 1 and cell 2 prior to start of the test. During T1, the UE is camped on cell 1 and cell 2 does not satisfy the reselection criterion. At the beginning of T2, cell 2 changes signal level and starts satisfying the reselection criterion.
Table A.x.x.1: General test parameters for E-UTRA FDD to UTRA FDD cell re-selection test case

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	UE shall be forced to cell 1 in the initialisation phase. Cell 1 is an E-UTRA FDD cell.

	Final condition
	Neighbour cell 
	
	Cell2
	UE shall perform reselection to cell 2 during T2. Cell 2 is a UTRA FDD cell.

	E-UTRA RF Channel Number
	
	1, 2
	1 E-UTRA FDD carrier frequency and 1 UTRA FDD carrier frequency are used.

	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
	25
	T1 need to be defined so that cell re-selection reaction time is taken into account. 

	T2
	s
	85
	T2 need to be defined so that the higher layer search periodicity and cell re-selection reaction time are taken into account.

	Propagation channel
	
	AWGN
	


Table A.x.x.2: Cell-specific test parameters for Cell 1 – E-UTRA FDD cell

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

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

	PBCH_RA
	dB
	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
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	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-87
	-87
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	dB
	11
	11


	TreselectionEUTRAN
	s
	0

	Snonintrasearch
	dB
	Not sent

	Threshx, high
	dB
	40

	Threshserving, low
	dB
	36

	Threshx, low  
	dB
	50

	Note 1: OCNG shall be used such that Cell 1 is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.


Table A.x.x.3: Cell-specific test parameters for Cell 2 – UTRA FDD cell
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	UTRA RF Channel Number
	
	Channel 2

	CPICH_Ec/Ior
	dB
	 -10 

	PCCPCH_Ec/Ior
	dB
	 -12 

	SCH_Ec/Ior
	dB
	 -12 

	PICH_Ec/Ior
	dB
	 -15 
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	dB
	10
	20
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	dBm/3,84 MHz
	‑74

	CPICH_Ec/Io
	dB
	 -16.5
	 -7.3

	CPICH_RSCP
	dBm
	 -74
	 -64

	Qqualmin
	dB
	-20

	Qrxlevmin
	dBm
	-115

	UE_TXPWR_MAX_RACH
	dBm
	21

	Treselection
	s
	0

	SsearchRAT
	dB
	Not sent


A.8.x.x.2
Test Requirements

The cell re-selection delay 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 Location Registration on Cell 2.

The cell re-selection delay shall be less than 81 s.

The rate of correct cell reselections observed during repeated tests shall be at least 90%.

NOTE:
The cell re-selection delay can be expressed as: Thigher_priority_search + TevaluateUTRA FDD + TSI,

where:
      Thigher_priority_search   See section 4.2.2.
TevaluateUTRA FDD
See Table 4.2.2.5.1-1 in section 4.2.2.5.1.
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 80.48 s to allow 81 in the test case.
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