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1 Introduction
In a companion contribution we discuss core requirements for multicarrier handover according to the way forward in [1]. The interruption time for a multicarrier handover is proposed to be 20ms more than the single carrier interruption time. In this contribution we discuss the corresponding test cases for multicarrier handover.
	1.1.1.1.1 5.3.1.1.2
Interruption time

The interruption time is the time between the end of the last TTI containing the RRC command on the E-UTRAN PDSCH and the time the UE starts transmission on the uplink DPCCH in UTRAN FDD, excluding the RRC procedure delay. The interruption time depends on whether the target cell is known to the UE or not.

The target cell is known if it has been measured by the UE during the last 5 seconds otherwise it is unknown. The UE shall always perform a UTRA synchronisation procedure as part of the handover procedure.

If the target cell is known the interruption time shall be less than Tinterrupt1

Tinterrupt1 = TIU+Tsync+50+ 10*Fmax + TMC ms

If the target cell is unknown the interruption time shall be less than Tinterrupt2

Tinterrupt2 = TIU+Tsync+150 + 10*Fmax + TMC ms

This requirement shall be met, provided that there is one target cell in the MOBILITY FROM E-UTRA command. Performance requirements for E-UTRA to UTRA soft handover are not specified. When UE is connected to an E-UTRA cell, UTRA SFN timing measurements are not reported. This implies that the timing of the DPCH of the UTRA target cells in the active set cannot be configured by UTRAN to guarantee that all target cells fall within the UE reception window of T0 +/- 148 chips.
Where:

TIU
is the interruption uncertainty when changing the timing from the E-UTRAN to the new UTRAN cell. TIU can be up to one UTRA frame (10 ms).

Fmax 
denotes the maximum number of radio frames within the transmission time intervals of all transport channels that are multiplexed into the same CCTrCH on the UTRA target cell. If HS-PDSCH is configured in the UTRA target cell, Fmax is 40msec.
Tsync 
is the time required for measuring the downlink DPCCH channel as stated in TS 25.214 [20], clause 4.3.1.2. In case higher layers indicate the usage of a post-verification period Tsync=0 ms. Otherwise Tsync=40 ms.
TMC
TMC is 0msec if a single UTRA cell is configured as the handover target, otherwise 20msec if handover to UTRA between 1 and 3 UTRA carriers with secondary HS-PDSCH is configured.
The phase reference is the primary CPICH.

The requirements in this clause assume that N312 has the smallest possible value i.e. only one insync is required.




2 Discussion
The way forward [1] indicates  that A new test case should be drafted with HS-PDSCH parameters
In this contribution we discuss some of the parameters for the test.

1. Number of secondary frequencies in the test

Since it was agreed to have a generic core requirement for all multicarrier cases, we propose that only one secondary frequency is configured in the multicarrier handover test case. This means that a common test can be used for UEs supporting DC-HSDPA, DB-DC-HSDPA, and 4C-HSDPA (including dual band combinations for 4C).The disadvantage is that multicarrier handover delay is not explicitly verified with eg 4C configuration, however the number of additional tests is minimised.
2. E-UTRA FDD and E-UTRA TDD tests

Although the WF indicates that one new test case should be drafted, we think that two tests are needed for E-UTRA FDD to UTRA FDD multicarrier handover, and E-UTRA TDD to UTRA FDD multicarrier handover.
3. Structure of tests

At a top level the tests may be similar to existing RRM tests A.5.2.1 E-UTRAN FDD – UTRAN FDD Handover and A.5.2.2
E-UTRAN TDD - UTRAN FDD Handover. There are 3 time phases in the existing tests. In the first phase the target UTRA cell is switched off. During T2, the target cell is switched on and an event reported by the UE. After this, the test system sends the handover command and time phase T3 begins. The handover delay is measured during time phase T3.

4. HS-DPDCH and HS-SCCH Ec/Io settings

We propose that similarly to other RRM tests, HS-SCCH_Ec/Ior=-13dB and HS-DPDCH_Ec/Io=-10dB
5. Geometry of primary and secondary target serving cells 

We propose that
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= -1.8dB is used for both primary and secondary UTRA FDD serving cells, similarly to the existing DCH based test. This gives CPICH_Ec/Io=-14.00dB.
6. Test requirement
The test requirement is extended by 20ms, in line with the proposed new core requirement. 

3 Text Proposal for testcases

A.5.2.12
E-UTRAN FDD – UTRAN FDD Multicarrier Handover

A.5.2.12.1
Test Purpose and Environment

This test is to verify the requirement for the E-UTRAN FDD to UTRAN FDD handover requirements specified in clause 5.3.1 in a 2 cell multicarrier configuration. It is applicable to UEs that support DC-HSDPA, DB-DC-HSDPA or 4C-HSDPA.
The test parameters are given in Tables A.5.2.12.1-1, A.5.2.12.1-2 and A.5.2.12.1-3. 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 does not have any timing information of Cell 2. Starting T2, Cell 2 and cell 3 become detectable and the UE is expected to detect and send a measurement report. Gap pattern configuration with id #0 as specified in Table 8.1.2.1-1 is configured before T2 begins to enable inter-RAT frequency monitoring.

A RRC message implying handover to cell 2 and cell 3 shall be sent to the UE during period T2, after the UE has reported Event B2. The start of T3 is the instant when the last TTI containing the RRC message implying handover is sent to the UE. The handover message shall contain cell 2 as the target Primary Serving HS-DSCH cell and cell 3 as the target Secondary Serving HS-DSCH cell.

Table A.5.2.12.1-1: General test parameters for E-UTRAN FDD to UTRAN FDD handover test case
	Parameter
	Unit
	Value
	Comment

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

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

	Initial conditions
	Active cell
	
	Cell 1
	E-UTRAN cell

	
	Neighbouring cell
	
	Cell 2
	UTRAN cell

	Final condition
	Active cell
	
	Cell 2
	UTRAN cell

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Gap Pattern Id
	
	0
	As specified in Table 8.1.2.1-1 started before T2 starts

	E-UTRAN FDD measurement quantity

	
	RSRP
	

	Inter-RAT (UTRAN FDD) measurement quantity
	
	CPICH Ec/N0
	

	b2-Threshold1
	dBm
	-90
	Absolute E-UTRAN RSRP threshold for event B2

	b2-Threshold2-UTRA
	dB
	-18
	Absolute UTRAN CPICH Ec/N0 threshold for event B2

	Hysteresis
	dB
	0
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	Non-DRX test

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

	E-UTRA RF Channel Number
	
	1
	One E-UTRA FDD carrier frequency is used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	UTRA RF Channel Number
	
	1
	One UTRA FDD carrier frequency is used.

	Monitored UTRA FDD cell list size
	
	12
	UTRA cells on UTRA RF channel 1 provided in the cell before T2.

	Post-verification period
	
	False 
	

	T1
	s
	5
	

	T2
	s
	(5
	

	T3
	s
	1
	


Table A.5.2.12.1-2: Cell specific test parameters for E-UTRAN FDD to UTRAN FDD handover test case (cell 1)
	Parameter
	Unit
	Cell 1 (E-UTRA)

	
	
	T1
	T2
	T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	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.1 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
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	dB
	0 
	0 
	0
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	dBm/15 kHz
	-98
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	dB
	0
	0
	0

	RSRP Note 2
	dBm/15 KHz
	-98 
	-98 
	-98

	Io Note 2
	dBm/9 MHz
	-67.21
	-67.21
	-67.21

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


Table A.5.2.12.1-3: Cell specific test parameters for E-UTRAN FDD to UTRAN FDD multi carrier handover test case (cell 2 and cell 3)
	
	
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	UTRA RF Channel Number
	
	Channel 1
	Channel 2

	Cell type
	
	Primary Serving HS-DSCH Cell
	Secondary Serving HS-DSCH Cell

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	HS-SCCH_Ec/Ior
	dB
	-13
	-13

	HS_DPDCH_Ec/Ior
	dB
	-10
	-10

	DPCH_Ec/Ior
	dB
	Note 1
	N/A

	OCNS
	
	Note 2
	-2.02
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	dB
	-Inf
	-1.8
	-1.8
	-Inf
	-1.8
	-1.8
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	dBm/3.84 MHz
	-70

	Propagation Condition
	
	AWGN
	 AWGN

	Note 1:
The DPCH level is controlled by the power control loop

Note 2: 
 The power of the OCNS channel that is added shall make the total power from the cell to be equal to Ior 

Note 3: 
The UE shall be scheduled continuously with HS-DSCH data during T3 using both cell 2 and cell 3


A.5.2.12.2
Test Requirements

The UE shall start to transmit the UL DPCCH to Cell 2 less than 210 ms from the beginning of time period T3.

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

NOTE:
The handover delay can be expressed as: RRC procedure delay + Tinterrupt, where:
RRC procedure delay = 50 ms, which is specified in clause 5.3.1.1.1.
Tinterrupt = 160 ms in the test; Tinterrupt is defined in clause 5.3.1.1.2.
This gives a total of 210 ms.
A.5.2.13
E-UTRAN TDD – UTRAN FDD Multicarrier Handover

A.5.2.13.1
Test Purpose and Environment

This test is to verify the requirement for the E-UTRAN TDD to UTRAN FDD handover requirements specified in clause 5.3.1 in a 2 cell multicarrier configuration. It is applicable to UEs that support DC-HSDPA, DB-DC-HSDPA or 4C-HSDPA.
The test parameters are given in Tables A.5.2.13.1-1, A.5.2.13.1-2 and A.5.2.13.1-3. 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 does not have any timing information of Cell 2. Starting T2, Cell 2 and cell 3 become detectable and the UE is expected to detect and send a measurement report. Gap pattern configuration with id #0 as specified in Table 8.1.2.1-1 is configured before T2 begins to enable inter-RAT frequency monitoring.

A RRC message implying handover to cell 2 and cell 3 shall be sent to the UE during period T2, after the UE has reported Event B2. The start of T3 is the instant when the last TTI containing the RRC message implying handover is sent to the UE. The handover message shall contain cell 2 as the target Primary Serving HS-DSCH cell and cell 3 as the target Secondary Serving HS-DSCH cell.

Table A.5.2.13.1-1: General test parameters for E-UTRAN TDD to UTRAN FDD handover test case
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters (E-UTRAN TDD)
	
	DL Reference Measurement Channel R.0 TDD
	As specified in clause A.3.1.1.2

	PCFICH/PDCCH/PHICH parameters (E-UTRAN TDD)
	
	DL Reference Measurement Channel R.6 TDD
	As specified in clause A.3.1.2.2

	Initial conditions
	Active cell 
	
	Cell 1
	Cell 1 is on E-UTRA RF channel number 1.

	
	Neighbour cell
	
	Cell 2
	Cell 2 is on UTRA RF channel number 1.

	Final conditions
	Active cell
	
	Cell 2
	

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in TS 36.211. Applicable to cell 1.

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in TS 36.211. Applicable to cell 1

	E-UTRAN TDD measurement quantity
	
	RSRP
	

	Inter-RAT (UTRA FDD) measurement quantity
	
	CPICH Ec/Io
	

	b2-Threshold1
	dBm
	-90
	Absolute E-UTRAN RSRP threshold for event B2

	b2-Threshold2-UTRA
	dB
	-18
	UTRAN FDD CPICH Ec/Io threshold for event B2

	Hysteresis
	dB
	0
	

	DRX
	
	OFF
	No DRX configured.

	Time to Trigger
	ms
	0
	

	Filter coefficient
	
	0
	

	CP length
	
	Normal
	Applicable to cell 1

	Gap pattern configuration Id
	
	0
	As specified in Table 8.1.2.1-1; to start before T2 starts

	E-UTRA RF Channel Number
	
	1
	One E-UTRA TDD carrier frequency is used.

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	UTRA RF Channel Number
	
	1
	One UTRA FDD carrier frequency is used.

	Monitored UTRA FDD cell list size
	
	12
	UTRA cells on UTRA RF channel 1 provided in the cell list before T2.

	Post-verification period
	
	False
	Post verification is not used.

	T1
	s
	5
	

	T2
	s
	(5
	

	T3
	s
	1
	


Table A.5.2.13.1-2: Cell specific test parameters for E-UTRAN TDD to UTRAN FDD handover test case (cell 1)
	Parameter
	Unit
	Cell 1 (E-UTRAN)

	
	
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Pattern defined in A.3.2.2.1 (OP.1 TDD) and in A.3.2.2.2 (OP.2 TDD) 
	
	OP.1 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote 1
	
	

	OCNG_RBNote 1 
	
	

	RSRP
	dBm/15 kHz
	-98
	-98
	-98
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	dB
	0
	0
	0
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	dB
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	dBm/15 kHz
	-98

	Io Note 2
	dBm/9 MHz
	-67.21
	-67.21
	-67.21

	Propagation Condition 
	
	AWGN

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

Note 2:
RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table A.5.2.13.1-3: Cell specific test parameters for E-UTRAN TDD to UTRAN FDD multi carrier handover test case (cell 2 and cell 3)
	
	
	Cell 2
	Cell 3

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	UTRA RF Channel Number
	
	Channel 1
	Channel 2

	Cell type
	
	Primary Serving HS-DSCH Cell
	Secondary Serving HS-DSCH Cell

	CPICH_Ec/Ior
	dB
	-10
	-10

	PCCPCH_Ec/Ior
	dB
	-12
	-12

	SCH_Ec/Ior
	dB
	-12
	-12

	PICH_Ec/Ior
	dB
	-15
	-15

	HS-SCCH_Ec/Ior
	dB
	-13
	-13

	HS_DPDCH_Ec/Ior
	dB
	-10
	-10

	DPCH_Ec/Ior
	dB
	Note 1
	N/A

	OCNS
	
	Note 2
	-2.02
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	dB
	-Inf
	-1.8
	-1.8
	-Inf
	-1.8
	-1.8
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	dBm/3.84 MHz
	-70

	Propagation Condition
	
	AWGN
	 AWGN

	Note 1:
The DPCH level is controlled by the power control loop

Note 2: 
 The power of the OCNS channel that is added shall make the total power from the cell to be equal to Ior 

Note 3: 
The UE shall be scheduled continuously with HS-DSCH data during T3 using both cell 2 and cell 3


A.5.2.13.2
Test Requirements

The UE shall start to transmit the UL DPCCH to Cell 2 less than 210 ms from the beginning of time period T3.

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

NOTE:
The handover delay can be expressed as: RRC procedure delay + Tinterrupt, where:
RRC procedure delay = 50 ms, which is specified in clause 5.3.1.1.1.
Tinterrupt = 160 ms in the test; Tinterrupt is defined in clause 5.3.1.1.2.
This gives a total of 210 ms.
4 Conclusions

In this contribution we discuss parameters for the E-UTRA FDD/TDD to UTRA FDD multicarrier handover test cases. Detailed parameter settings are proposed, as well as text proposals for the tests.
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