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1. Introduction

In the last RAN4 meeting #60, a work plan for the test cases for RRC connection release with redirection to UTRAN FDD cell and GERAN cell was approved by the group [1]. The timeline proposed to define the test cases was divided into two phases as below:

· Completion of Phase I redirection RRM tests

· 2 RAN4 meeting cycles

· RAN4#60bis (October 2011)

· Initial phase test drafts and alignment

· RAN4#61 (November 2011)

· Final CRs agreed for TS 36.133 

· Completion of Phase II RRC redirection RRM tests

· 2 RAN4 meeting cycles

· RAN4#62 (Feb 2012)

· Initial phase test drafts and alignment

· RAN4#62bis (April 2012)
· Final CRs agreed for TS 36.133

In Phase I, it will be discussed mainly for the cases where the relevant system information (SI) is provided through the E-UTRAN serving cell in RRC connection release command, which is defined in Rel.9. And in Phase II, the cases where the SI is NOT provided will be discussed and defined. In this contribution, we discuss the details of the configurations for the test cases No.1 and 2, i.e. to both UTRAN FDD and TDD below in phase I as listed in Table 2.1 [1] and provide an initial text proposal for each in Annex.
· No.1: RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD
· No.2: RRC Connection Release with Redirection from E-UTRAN TDD to UTRAN FDD
2. Summary of proposals
First of all, it was agreed that the applicable side conditions for RRC connection release with redirection from both E-UTRAN FDD and TDD cell to UTRAN FDD cell are the same as those for the enhanced UTRA FDD cell identification requirements which are specified in section 8.1.2.4.1.1.1a of TS36.133 [2] as follows:

-
CPICH Ec/Io > -15 dB,

-
SCH_Ec/Io > -15 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code.
Because of the reason above, it is naturally straightforward that the test cases for RRC connection release with redirection should be based on the existing test cases for the enhanced UTRA FDD cell identification requirements and the configurations can be re-used as much as possible to mitigate the increase of text complexity due to adding new test cases. Give that, we mainly discuss the difference between them and unless otherwise stated, the same configurations and parameters as the test cases for the enhanced UTRA FDD cell identification requirements are proposed to be defined.
Our proposed test structure is summarized in the followings:

Test objective:

The purpose of this test is to verify the RRC connection release with redirection delay performance to the target UTRAN FDD cell, which is initiated by the UE upon receiving the “RRCConnectionRelease” message from the E-UTRAN. In this test, not only the performance aspects such as cell search and RRC procedure delay but also whether correctly receiving SI of the target UTRAN cell provided by E-UTRAN is verified in terms of the delay performance. The SI container has been specified in TS36.331 [3] since Rel.9 and that is one of the most important requirements to be verified in this test case since the feature will give better user experience for voice service in the procedure to switch back to UTRAN by reducing the setup time.
Number of cells and received levels:

There are two cells in the test:
- Cell 1 is initially the serving E-UTRAN cell to be camped on and provided the relevant SI of the target UTRAN cell for the UE.
- Cell 2 is the target UTRAN cell which is so weak to be detected to ensure to be unidentified before redirection is initiated and the UE under the test is redirected to at the end of the time period T1.

Time period:

The test consists of two successive time periods, with time duration of T1 and T2 respectively.
- T1 is assumed to be the time period to ensure that the target UTRAN cell (Cell 2) is unidentified. RRC connection release command is received by the UE by the end of T1.
- T2 is assumed to be the time period to verify if the UE meets the requirements for RRC connection release with redirection to UTRAN FDD cell (Cell 2) which is specified in section 6.3.2.1 of TS36.133 [2]. 
Test requirements:
The RRC connection release with redirection to UTRAN FDD delay requirement “Tconnection_release_redirect_UTRA FDD” is defined in section 6.3.2.1 in TS36.133 [2] as follows:

Tconnection_release_redirect_UTRA FDD = TRRC_procedure_delay + Tidentify-UTRA FDD + TSI-UTRA FDD + TRA
Where:

TRRC_procedure_delay: It is the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be less than [110] ms.
Tidentify-UTRA FDD: It is the time to identify the target UTRA FDD cell. It shall be less than 500 ms.

TSI-UTRA FDD: It is the time required for acquiring all the relevant system information of the target UTRA FDD cell. This time depends upon whether the UE is provided with the relevant system information of the target UTRA FDD cell or not by the E-UTRAN before the RRC connection is released.

TRA: It is the delay caused due to the random access procedure when sending random access to the target UTRA FDD cell.
It should be noted that the RRC procedure delay [110] ms is tentatively specified and supposed to be revisited since the related value which is a part of [110] will be discussed in RAN2.
For the test requirements, the following values which are not clearly specified in the specification are proposed as below:

· TSI-UTRA FDD is proposed to be 0 since the relevant SI is provided to the UE before the redirection is initiated.
· TRA is proposed to be 40 ms as assumed for the test requirements of Intra-UTRAN RRC Re-establishment delay in TS25.133 [4] since the target cell is UTRAN and the random access procedure delay depends on the target RAT.
Therefore, the UE shall send random access to the target cell within 540 ms + RRC procedure delay: [110] ms from the beginning of T2.
A text proposal of the test cases for both E-UTRAN FDD and TDD is attached in Annex A. Note that it is additionally configured for TDD case that UL-DL configuration is 1 and Special subframe config is 6 respectively as well as other TDD test cases.
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A.6.3
RRC Connection Release with Redirection
A.6.3.1
Redirection from E-UTRAN FDD to UTRAN FDD

A.6.3.1.1
Test Purpose and Environment




The purpose of this test is to verify that the UE makes correct performing the RRC connection release with redirection to the target UTRAN FDD cell. This test will partly verify the RRC connection release with redirection to UTRAN FDD cell requirements in section 6.3.2.1.

The test parameters are given in Tables A.6.3.1.1-1, A.6.3.1.1-2 and A.6.3.1.1-3 below. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time period T1, RRC connection release command is transmitted to the UE by the end of T1. Prior to time duration T2, the UE shall not have any timing information of cell 2. Cell 2 is powered up at the beginning of the T2,

Table A.6.3.1.1-1: General test parameters for RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD under AWGN propagation conditions
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters (E-UTRAN FDD)
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1.

	PCFICH/PDCCH/PHICH parameters

(E-UTRAN FDD)
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1.

	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.

	CP length

	
	Normal
	Applicable to cell 1

	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.

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

	Filter coefficient
	
	0
	L3 filtering is not used.

	DRX
	
	OFF
	

	Monitored UTRA FDD cell list size
	
	None
	No explicit neighbour list is provided to the UE

	T1
	s
	5
	

	T2
	s
	1
	


Table A.6.3.1.1-2: Cell specific test parameters for cell #1 E-UTRAN FDD to UTRAN FDD RRC release with redirection under AWGN propagation conditions
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Pattern defined in A.3.2.1.1 (OP.1 FDD) 
	
	OP.1 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
	4
	4
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 Note 3
	dBm/15 kHz
	-98
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	dB
	4
	4

	RSRP Note 4
	dBm/15 kHz
	-94
	-94

	SCH_RP
	dBm/15 kHz
	-94
	-94

	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:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:     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 4:     RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table A.6.3.1.1-3: Cell specific test parameters for cell #2 E-UTRAN FDD to UTRAN FDD RRC release with redirection under AWGN propagation conditions
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	UTRA RF Channel Number
	
	1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	DPCH_Ec/Ior
	dB
	N/A

	OCNS
	
	-0.941
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	dB
	-∞
	0.02
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	dBm/3.84 MHz
	-70

	CPICH_Ec/IoNote 3
	dB
	-∞
	-13

	Propagation Condition 
	
	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: 
This gives an SCH Ec/Io of -15dB


A.6.3.1.2
Test Requirements

The RRC connection release with redirection delay Tconnection_release_redirect_UTRA FDD to UTRAN FDD cell shall be less than 540 ms + RRC procedure delay: [110] ms.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The Re-establishment delay in this case can be expressed as 


Tconnection_release_redirect_UTRA FDD = TRRC_procedure_delay + Tidentify-UTRA FDD + TSI-UTRA FDD + TRA
where

TRRC_procedure_delay = 110 ms

Tidentify-UTRA FDD = 500 ms
TSI-UTRA FDD = the time required for acquiring all the relevant system information of the target UTRA FDD cell. This time depends upon whether the UE is provided with the relevant system information of the target UTRA FDD cell or not by the E-UTRAN before the RRC connection is released. 0 ms is assumed in this test case.
TRA = The additional delay caused by the random access procedure. 40 ms is assumed in this test case.
This gives a total of 540 ms + RRC procedure delay: [110] ms.
A.6.3.2
Redirection from E-UTRAN TDD to UTRAN FDD

A.6.3.2.1
Test Purpose and Environment




The purpose of this test is to verify that the UE makes correct performing the RRC connection release with redirection to the target UTRAN FDD cell. This test will partly verify the RRC connection release with redirection to UTRAN TDD cell requirements in section 6.3.2.1.

The test parameters are given in Tables A.6.3.2.1-1, A.6.3.2.1-2 and A.6.3.2.1-3 below. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During time period T1, RRC connection release command is transmitted to the UE by the end of T1. Prior to time duration T2, the UE shall not have any timing information of cell 2. Cell 2 is powered up at the beginning of the T2,

Table A.6.3.2.1-1: General test parameters for RRC Connection Release with Redirection from E-UTRAN TDD to UTRAN FDD under AWGN propagation conditions
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters (E-UTRAN FDD)
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.3.1.1.1.

	PCFICH/PDCCH/PHICH parameters

(E-UTRAN FDD)
	
	DL Reference Measurement Channel R.6 FDD
	As specified in section A.3.1.2.1.

	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.

	CP length

	
	Normal
	Applicable to cell 1

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

	E-UTRA Channel Bandwidth (BWchannel)
	MHz
	10
	

	Special subframe configuration
	
	6
	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

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

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

	Filter coefficient
	
	0
	L3 filtering is not used.

	DRX
	
	OFF
	

	Monitored UTRA FDD cell list size
	
	None
	No explicit neighbour list is provided to the UE

	T1
	s
	5
	

	T2
	s
	1
	


Table A.6.3.2.1-2: Cell specific test parameters for cell #1 E-UTRAN TDD to UTRAN FDD RRC release with redirection under AWGN propagation conditions
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Pattern defined in A.3.2.1.1 (OP.1 FDD) 
	
	OP.1 TDD

	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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	dBm/15 kHz
	-98
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	dB
	4
	4

	RSRP Note 4
	dBm/15 kHz
	-94
	-94

	SCH_RP
	dBm/15 kHz
	-94
	-94

	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:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:     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 4:     RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


Table A.6.3.1.1-3: Cell specific test parameters for cell #2 E-UTRAN TDD to UTRAN FDD RRC release with redirection under AWGN propagation conditions
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2

	UTRA RF Channel Number
	
	1

	CPICH_Ec/Ior
	dB
	-10

	PCCPCH_Ec/Ior
	dB
	-12

	SCH_Ec/Ior
	dB
	-12

	PICH_Ec/Ior
	dB
	-15

	DPCH_Ec/Ior
	dB
	N/A

	OCNS
	
	-0.941
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	dBm/3.84 MHz
	-70

	CPICH_Ec/IoNote 3
	dB
	-∞
	-13

	Propagation Condition 
	
	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: 
This gives an SCH Ec/Io of -15dB


A.6.3.1.2
Test Requirements

The RRC connection release with redirection delay Tconnection_release_redirect_UTRA FDD to UTRAN FDD cell shall be less than 540 ms + RRC procedure delay: [110] ms.

The rate of correct RRC re-establishments observed during repeated tests shall be at least 90%.

NOTE:
The Re-establishment delay in this case can be expressed as 


Tconnection_release_redirect_UTRA FDD = TRRC_procedure_delay + Tidentify-UTRA FDD + TSI-UTRA FDD + TRA
where

TRRC_procedure_delay = 110 ms

Tidentify-UTRA FDD = 500 ms
TSI-UTRA FDD = the time required for acquiring all the relevant system information of the target UTRA FDD cell. This time depends upon whether the UE is provided with the relevant system information of the target UTRA FDD cell or not by the E-UTRAN before the RRC connection is released. 0 ms is assumed in this test case.
TRA = The additional delay caused by the random access procedure. 40 ms is assumed in this test case.
This gives a total of 540 ms + RRC procedure delay: [110] ms.
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