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1 Introduction
In RAN#50 the definition of a conformance test for inter-RAT redirection from E-UTRAN in case of CS Fallback (CSFB) was discussed [1]. In [2] it was agreed that such a test will be added. In this paper we propose a defintion of this test.
2 Discussion
During the RRC connection release with redirection (CRwR) towards UTRAN/GERAN, the UE is instructed by E-UTRAN to drop its LTE connection and reconnect to UTRAN/GERAN. After dropping the LTE connection, the UE enters idle mode and starts searching for UTRAN/GERAN. After acquiring and connecting to UTRAN/GERAN, the voice call is set up to complete the CSFB procedure. To further speed up the call setup process, the broadcast information of the target system can be sent to the UE before the LTE connection is realeased(SIB tunneling). In this case the UE does not have to acquire the system information of UTRAN/GERAN, hence, the delays can be shortened by a few hundred milliseconds. In this proposal we concentrate on the case where system information is not sent to the UE before the connection is realeased(no SIB tunneling). However, the difference between the 2 cases is whether the SIB acquisition delay is needed or not.
As the entire procedure resembles a hand off to another RAT, our proposal is to add the test as a new subsection in Section 5 of 36.133.Subsequently, the test case should be added to Section 5 of Annex A of 36.133.
2.1 RRC Procedure Delay
RRC Procedure Delay for connected mode handover from E-UTRAN to UTRAN is specified in Section 5.3.1 of [4] as 50ms. However, this number was decided when many implementation details were unknown, hence, the exact number was unclear. The RRC procedure when changing RATs is very complex, requiring the change of the entire protocol stack. In this case it means clearing the entire LTE protocl stack and bringing up the entire WCDMA stack. Considering this complexity, we believe the RRC procedure delay for this case should be relaxed to about 200ms.  

2.2 UTRA Acquisition Time

The UTRA cell identification time when a UE is in LTE connected mode is defined in Section 8.1.2.4 of [4] as 300ms for normal conditions. In connected mode, the measurements are performed during gaps over a longer period of time(the actual time period depends on the gap pattern) so some time diversity effect is also obtained. Since for the case of release with redirection, the UE continously searches for UTRA cells and the time diversity effect is smaller, a longer time to identify a suitable cell will be needed. Hence, our proposal is to use 400ms as the UTRA cell identification time.
2.3 Proposed text:

<Start of new section>

5.5
RRC Connection Release with Redirection
5.5.1
RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD without SIB tunneling

5.5.1.1
Introduction
The purpose of the RRC connection realease with redirection procedure is to redirect a UE connected to E-UTRAN towards UTRAN for CS fallback. The procedure is initiated from E-UTRAN with a RRC message that implies a redirection to UTRAN as described in [3]. The requirements in this section are specified for the case when E-UTRAN does not provide any system information of the target RAT(no SIB tunneling).
5.5.1.1.1
Redirection delay

When the UE receives an RRC message implying RRC Connection Release with Redirection to UTRAN without SIB tunneling, the UE shall be ready to start the transmission of the new uplink PRACH channel within DRedirect_noSIB milliseconds from the end of the last E-UTRAN TTI containing the RRC Connection Release command.
Where:

DRedirect_noSIB equals the RRC procedure delay, which is 200 ms plus the interruption time stated in section 5.5.1.1.2.
5.5.1.1.2
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 new PRACH, excluding the RRC procedure delay. The interruption time shall be less than Tinterrupt
Tinterrupt = TIU + [400] + TSI-UTRA ms
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). 
TSI-UTRA 
is the repetition period of relevant system info blocks that need to be received by the UE to access the UTRA cell
<End of new section>
<Start of new section>
A.5.4
RRC Connection Release with Redirection
A.5.4.1 RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD without SIB tunneling
A.5.4.1.1
Test Purpose and Environment

This test is to verify the requirement for the RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD without SIB tunneling specified in section 5.5.1.

The test parameters are given in Tables A.5.4.1.1-1, A.5.4.1.1-2 and A.5.4.1.1-3. 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 is in RRC_CONNECTED state on E-UTRA Cell 1 and does not have any information of UTRA Cell 2. Starting T2, Cell 2 becomes detectable.

A RRC message implying RRC connection release with redirection to UTRA shall be sent to the UE during period T2. The start of T3 is the instant when the last TTI containing the RRC connection release message implying RRC connection release and redirection to UTRA is sent to the UE.

Table 5.4.1.1-1: General Test Parameters for RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD test case - no SIB tunneling
	Parameter
	Unit
	Value
	Comment

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 FDD
	As specified in section A.1.1

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

	TimeToTrigger
	dB
	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 5.4.1.1-2: Cell Specific Test Parameters for RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD test case - no SIB tunneling; (cell 1, E-UTRA FDD cell)
	Parameter
	Unit
	Cell 1 (E-UTRA)

	
	
	T1
	T2
	T3

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and in D.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
	dB
	

	OCNG_RBNote 
	dB
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	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-98 + TT
	-98 + TT
	-98 + TT

	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.


Table 5.4.1.1-3: Cell Specific Test Parameters for RRC Connection Release with Redirection from E-UTRAN FDD to UTRAN FDD test case - no SIB tunneling; (cell 2, UTRA FDD cell)
	Parameter
	Unit
	Cell 2 (UTRA)

	
	
	T1
	T2
	T3

	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

	OCNS_Ec/Ior
	dB
	-0.941
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	dBm/3,84 MHz
	-70

	CPICH_Ec/Io
	dB
	-∞
	-16.19 
	-16.19 

	CPICH_RSCP
	dBm
	-∞
	-85
	-85

	Propagation Condition 
	
	AWGN

	Qqualmin
	dB
	-20

	Qrxlevmin
	dBm
	-115

	QrxlevminEUTRA
	dBm
	-140

	UE_TXPWR_MAX_RACH
	dBm
	21

	Treselection
	s
	0

	Sprioritysearch1
	dB
	62

	Sprioritysearch2
	dB
	0

	Threshserving, low
	dB
	36

	Threshx, low  (Note 1)
	dB
	50

	Note:
This refers to the value of Threshx, low which is included in UTRA system information, and is a threshold for the E-UTRA target cell.


A.5.4.1.1
Test Requirements
The RRC connection release with redirection delay is defined as the time from the beginning of time period T3 to the moment when the UE starts sending preambles on the PRACH to Cell 2. 

The RRC connection release with redirection delay DRedirect_noSIB shall be less than [1930] s.

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

NOTE:
The RRC connection release with redirection delay can be expressed as: RRC procedure delay + Tinterrupt, where:

RRC procedure delay = 200 ms, which is specified in section 5.3.1.1.1.
Tinterrupt = 10+[400]++ 1280 ms ; Tinterrupt is defined in section 5.5.1.1.2; TSI-UTRA=1280 ms are assumed in this test case
This gives a total of [1890] ms.
<End of new section>
For the case with SIB tunneling, the only difference with the above would be that the term TSI-UTRA would be omitted from the expression of Tinterrupt.
3 Conclusion
In this paper we proposed the UE performance requirements for the RRC connection release with redirection from E-UTRAN FDD to UTRAN FDD.
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