3GPP TSG-RAN Working Group 4 (Radio) meeting #48bis 
 R4-082442
 Edinburgh, United Kingdom, 29 September – 3 October 2008


Agenda Item:
6.1.7.9
Source: 
Nokia, Nokia Siemens Networks
Title: 
Inter-frequency Cell Reselection Test Case
Document for:
Discussion
1. Introduction

In RAN4#48 a proposal for the intra-frequency cell reselection test case was presented [1]. In this contribution we provide the draft on FDD-FDD inter-frequency cell reselection test case in asynchronous scenario. 

The goal of the test case is to verify the FDD-FDD inter-frequency cell reselection requirements in section 4.2.2.4 in TS 36.133 [2]. There should be at least one testcase verifying that the UE in idle mode evaluates reselection criteria within the expected timeon higher and lower priority cells during the evaluation period (TevaluateFDD,Inter) specified in section 4.2.2.4..
2. Summary of Test
The test case proposal is given in Annex A at end of the document and is decribed in this section.
Test objective:

The goal of the test is to verify E-UTRA inter-frequency cell re-selection requirements defined in section 4.2.2.4 in static environment. There are 2 cells on different frequency layers in the test: cell 1 and cell 2. Cell 2 is of higher priority than cell 1 and cells belong to different tracking areas. Both cells are known to the UE in a sense that they are identified (detected) by the UE prior to the start of the test and the UE should be forced to camp on cell 2 during this initilaisation phase, so that reselection to cell 1 occurs during the first T1 phase. Test has two phases. During T1 UE is camped on cell 1, which is therefore termed as an active cell. At the beginning of T2 the inter-frequency neighbour cell 2, which is initially weak, becomes 3 dB stronger than the Threshx, high. The UE is required to camp on to cell 2 and thus initiate a ‘Tracking Area Update’ procedure on cell 2. Time periods T1 and T2 can be repeated in consequtive manner to create a test procedure. During T1 cell2 level is switched (back) below Threshserving, low and cell1 is (maintained) 3dB above the Threshx, low  enabling UE to reselect back to lower priority cell1.
The UE should be able to perform cell reselection to the higher priority and trigger preamble on PRACH within (Thigher_priority_search + TevaluateFDD,Inter + TSI = 60s + 6.4s +1.28s=) 68 seconds (with DRX cyle length set to 1280 ms). The UE should perform cell reselection to the lower priority cell and triggering preamble on PRACH within 8 seconds (with DRX cyle length set to 1280 ms).  
The following interpretations have been made from the requirements:

TevaluateFDD,inter is the time during which the UE shall be capable of evaluating that an inter-frequency detected cell meets the reselection criterion defined TS 36.304. 

Thigher_priority_search is the rate at which the UE is required to search for higher priority layers as defined in TS 36.133. The UE is not required to measure or evaluate the need for reselection to higher priority layers continuously between higher priority searches.
Prior to sending PRACH to the target cell the UE shall acquire its system information by reading its broadcast channel (P-BCH/D-BCH). This time is defined as: TSI.
The cell reselection to the target cell is verified when the UE starts sending PRACH; PRACH configuration = 14 as defined in TS 36.211 is used. This allows UE to send PRACH in any subframe minimizingf the ambiquity regarding the access delay. For TDD, assuming 2DL+2UL configuration (#1) the corresponding the PRACH configuration could be 5. This could however be further considered.
Thus the total delay of cell reselection procedure to a higher priority cell is the sum of Thigher_priority_search, TevaluateFDD,inter and TSI. For lower priority cell the total delay consists of TevaluateFDD,inter and TSI.
Cell reselection parameter values:

The necessary values for various cell reselection parameters: Threshx, high, Threshserving, low,  Threshx, low  , Treselection, Snonintrasearch etc., which are defined in TS 36.304, are sent via system information, are also defined in table A.4.2.2.1-2.
Other channels
Assuming same power per resource element in all resource elements would lead to 0 dB power ratio for all channels as shown in table A.4.2.2.1-2. OFDM channel noise generator (OCNG) is similar concept to be used for filling in the unused resource elements of the cell.  This done similarly as proposed in [1].
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Annex A. Proposed Test Case
A.4.2.2
E-UTRAN FDD – FDD Inter frequency cell reselection
A.4.2.2.1
Test Purpose and Environment

This test is to verify the requirement for the FDD-FDD intra frequency cell reselection requirements specified in section 4.2.2.4.
The test scenario comprises of 2 E-UTRA FDD cells on 2 different carriers as given in tables A.4.2.2.1-1 and A.4.2.2.1-2. The test consists of two successive time periods, with time duration of T1 andT2 respectively. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. At T1 the UE is camped on to cell 1. Cell 1 and cell 2 belong to different tracking areas and cell 2 is of higher priority than cell 1. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table A.4.2.2.1-1: General test parameters for Intra Frequency Cell Re-selection case

	Parameter
	Unit
	Value
	Comment

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

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

	
	Neighbour cell
	
	Cell2 
	

	T2 end condition
	Neighbour cell 
	
	Cell2
	UE shall perform reselection to cell 2 during T2

	PRACH configuration
	
	14
	As specified in table 5.7.1-2 in TS 36.211

	Access Service Class
‑ Persistence value
	-
	 TBD
	Shall be selected so that no additional delay is caused by the random access procedure. The value shall be used for all cells in the test. [Note there is two methods for the access restriction; classes and random]

	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 cell re-selection reaction time is taken into account.

	T2
	s
	75
	T2 need to be defined so that cell re-selection reaction time is taken into account.


Table A.4.2.2.1-2: Cell specific test parameters for Event triggered reporting in fading propagation conditions

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel number
	
	1
	2

	BWchannel
	
	10
	10

	PBCH_RA
	dB
	0


	0



	PBCH_RB
	dB
	0


	0



	PSS_RB
	dB
	0


	0



	SSS_RB
	dB
	0


	0



	PCFICH_PA
	dB
	0


	0



	PHICH_PA
	dB
	0


	0



	PHICH_PB
	dB
	0


	0



	PDCCH_PA
	dB
	0


	0



	PDCCH_PB
	dB
	0


	0



	PDSCH_PA
	dB
	0


	0



	PDSCH_PB
	dB
	0


	0



	OCNG_RANote 1
	dB
	0


	0



	OCNG_RBNote 1 
	dB
	0


	0



	Qrxlevmin
	   dBm
	-140

	-140
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	dBm/10 MHz
	-66 (AWGN)

	RSRP
	dBm
	-87
	-87


	-100 
	-90
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	dB
	7.2
	7.2

	-5.8
	4.2
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	dBm/10 MHz
	-58
	-58
	-65
	-60.4

	TreselectionEUTRAN
	s
	0
	0

	Snonintrasearch
	dBm
	Not sent 

	Threshx, high
	dBm
	[-93]

	Threshserving, low
	dBm
	[-95]

	Threshx, low  
	dBm
	[-90]

	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.


A.4.2.2.2
Test Requirements

The cell reselection delay to higher 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 higher priority shall be less than 68s.

The cell reselection delay to lower priority is defined as the time from the beginning of time period T1, to the moment when the UE camps on cell 1, 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 8 s.
The rate of correct cell reselections observed during repeated tests shall be at least 90%.
NOTE:
The cell re-selection delay to higher priority cell can be expressed as: Thigher_priority_search + TevaluateFDD,intra + TSI , and to lower priority cell can be expressed as: TevaluateFDD,intra + TSI,
Where:

Thigher_priority_search
See section  4.2.2
TevaluateFDD,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 67.68 s for higher priority cell search and 7.68 s for lower priority cell search, allow 68 s for higher priority cell and 8 s for lower priority cell in the test case.
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