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1 Introduction
Based on the discussion about test case requirements in the previous RAN4 meeting, it is proposed that handover test cases should be considered in the first stage. This contribution provides TDD-TDD inter frequency Handover test case in AWGN environment. 
2 Discussion
Test objective and requirements
The goal of the test is to verify TDD-TDD inter frequency handover delay defined in section 5.2.2.4[1]. There are two cells in the test: cell1and cell2. Cell1 is the serving cell. The target cell (cell2) is identified by the UE prior to the start of the test. 
The test consists of three successive time periods, with time duration T1, T2 and T3. At the start of time duration T1, cell2 is initially very weak than the serving cell. After T1, UE will measure cell2. Soon the measurement results on cell2 are satisfied the reporting criteria and UE will report to the cell1. In response the system simulator will send handover command to the UE during T2. Then the interruption time to the target cell (cell2) will be verified during T3. 
Thus the total HO delay is the sum of the RRC procedure delay and interruption time. RAN2 will define delay due to RRC procedure. The interruption time includes: 

Tinterrupt = Tsearch + TIU + 20 ms
Where 
Tsearch = 0 since cell 2 is known prior to the test, 

TIU = 15 ms; 10 ms due to uncertainly in frame and 5 ms additional delay due to PRACH transmission occasion, PRACH conf. Index = 53 is used. PRACH conf. Index is specified in TS36.211 [2].
Therefore the UE shall start to transmit the PRACH to Cell 2 less than [35] ms from the beginning of time period T3.
Received Levels

The RSRP and SCH_RP (i.e. recived level of SCH) are also expressed on resource element level and can be calculated from Ioc (-70 dBm/10Hz) and 
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as follows:

RSRP = 0 - 70 + 10*log10 (1/600) ( -98 dBm (assuming 10 MHz BW)

The above quantities are derived based on 
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= 0 dB. This could be further refined once there is agreement in RAN4 as to which quantity is more suitable to set levels.
OCNG in tests
RAN4 has discussed the topic about OCNG similar to OCNS in WCDMA [4]. The parameter will also be applied to the test for the handover delay requirements. 
Measurement report event in tests
RAN2 has defined following measurement reporting event related to neighbour cell:

· Event A3:
Neighbour becomes amount of offset better than serving

· Event A4:
Neighbour becomes better than absolute threshold
· Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
Event A3 and A4 could be used for the test. This contribution adopts A3 as the measurement reporting event.
3 Proposed Test Case
 A. 5 E-UTRAN RRC CONNECTED Mode Mobility
A. 5.1
E-UTRAN Handover
A.5.1.1 E-UTRAN FDD – FDD
A.5.1.2 E-UTRAN FDD – TDD
A.5.1.3 E-UTRAN TDD – FDD
A.5.1.4 E-UTRAN TDD – TDD
A.5.1.4.1 E-UTRAN TDD – TDD Intra frequency case
A.5.1.4.2 E-UTRAN TDD – TDD Inter frequency case
A.5.1.4.2.1
Test Purpose and Environment
This test is to verify the requirement for the FDD-FDD intra frequency handover requirements specified in section 5.2.2.4.

The test scenario comprises of 1 E-UTRA FDD carrier and 2 cells as given in tables Table A.5.1.4.2.2 -1 and Table A.5.1.4.2.2 - 2. The test consists of three successive time periods, with time durations of T1, T2 and T3 respectively. At the start of time duration T1, the UE may not have any timing information of cell 2.

E-UTRAN shall send a RRC message implying handover to cell 2. The RRC message implying handover shall be sent to the UE during period T2, after the UE has reported Event A3. 
Table A.5.1.4.2.2 -1: General test parameters for TDD-TDD Inter frequency Handover case
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel TBD
	As specified in TS 36.101 section TBD

	Gap Pattern Id
	
	1
	As specified in TS 36.133 section8.1.2.1.

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbour cell
	
	Cell 2
	

	Final conditions
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	0
	

	Hysteresis
	dB
	0
	

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	DRX
	
	
	OFF

	CP length
	
	Normal
	

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

	Special subframe configuration
	
	5
	As specified in table 4.2-1 in TS 36.211

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211

	PRACH configuration
	
	53
	As specified in table 5.7.1-3 in TS 36.211

	T1
	s
	5
	

	T2
	s
	(5
	

	T3
	s
	1
	


Table A.5.1.4.2.2 - 2: Cell Specific parameters for TDD-TDD Inter frequency Handover case
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	Channel 1
	Channel 2

	BWchannel
	MHz
	10
	10

	PBCH_
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	dB
	0

	PBCH_
[image: image4.wmf]B

r


	dB
	

	PSS_
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	dB
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	dB
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	dB
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	dB
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	dB
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	dB
	0
	0
	0
	-Infinity
	3
	3
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	dBm/10 MHz
	-70 (AWGN)

	RSRP
	dBm
	-98
	-Infinity
	-95
	-95

	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.5.1.4.2.2
Test Requirements
The UE shall start to transmit the PRACH to Cell 2 less than [35] ms from the beginning of time period T3.
The rate of correct handovers observed during repeated tests shall be at least 90%.
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