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1 Introduction
This test case is part of the RAN4 Phase II-B test case scope as agreed in [1]. In this contribution, we provide details on the E-UTRAN FDD RRC re-establishment test case. The test case shall verify the E-UTRAN FDD RRC Re-establishment requirements.
2 Discussion
Test objective:
The goal of the test is to verify RRC Re-establishment requirements defined in TS 36.133[2]. There are two test cases for the test. One is for known cells. The other is for unknown cells.
There are two cells in the test. During the test, the target cell (cell2) is initially very weak than the serving cell. After T1, serving cell become very weak and the UE detects a loss in RRC connection and the target cell is become stronger enough to allow UE re-establish RRC connection. At the start of time period T2, UE shall initiate the RRC re-establishment procedure.
It is supposed that UE could send RRCConnectionReestablishmentRequest message within Re-establishment delay from the moment it detects a loss in RRC connection.
Channel setup:

In the test the transmitted power of all E-UTRA channels used are based on existing E-UTRA test setup in TS 36.133 [2]. 

Received levels:

The geometry factor
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, for the E-UTRAN cell, has been set to be inline with the levels defined in the RAN4 Phase II-A test cases.
OCNG:
The OFDMA channel noise generator (OCNG) is used.
Test requirements:

The total RRC connection delay (Tre-establish_delay) shall be less than:
Tre-establish_delay =  TUL_grant + TUE_re-establish_delay

Where
TUL_grant: It is the time required to acquire and process uplink grant from the target cell. The delay which is from the end of the preamble transmission to the begin of the RRCConnectionReestablishmentRequest message transmission shall roughly comprise flowing parts: 3 subframes, ra-ResponseWindowSize and processing delay:

· 3 subframes is the time between the end of the preamble transmission and the begin of ra-window

· ra-ResponseWindowSize id configured by higher layer.10ms is assumed here.
· Processing delay is not less than 6ms which is specified in Section 6.1.1 in TS 36.213[3]
TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI + TPRACH

Tsearch: It is the time required by the UE to search the target cell.
It is 100 ms if the target cell is known by the UE; the target cell is known if it has been measured by the UE in the last 5 seconds. It is 800 ms if the target cell is unknown by the UE; the target cell is unknown if it has not been measured by the UE in the last 5 seconds.


TSI = It is the time required for receiving all the relevant system information according to the reception procedure and the RRC procedure delay of system information blocks defined in TS 36.331 [4] for E-UTRAN cell.160ms is assumed here.


TPRACH = The additional delay caused by the random access procedure; PRACH configuration is assumed to be 4 as specified in table 5.7.1-2 in TS 36.211[5].

Nfreq: It is the total number of E-UTRA frequencies to be monitored for RRC re-establishment; Nfreq  is assumed to be 1in the test. 
3 Proposed Test Structure
 A. 6 RRC Connection Mobility Control

A. 6.1 E-UTRAN FDD RRC Re-establishment
A.6.1.1
Test Purpose and Environment
The purpose is to verify that the RRC re-establishment delay is within the specified limits. These tests will verify the requirements in section 6.1.
The test1 is for re-establishment to a known cell. The test2 is for re-establishment to an unknown cell. 
A.6.1.1.1
Test 1
The test parameters are given in table A. 6.1.1.1-1 and table A. 6.1.1.1-2 below. In the measurement control information it is indicated to the UE that periodic reporting shall be used. The test consists of two successive time periods, with time duration of T1 and T2 respectively. At the start of time period T2, the RRC connection to the cell1 is lost. The UE shall initiate the RRC re-establishment procedure.
Table A. 6.1.1.1-1 General test parameters for E-UTRAN FDD RRC re-establishment delay, Test 1
	Parameter
	Unit
	Value
	Comment

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

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

	Initial cell (serving cell)
	
	Cell 1
	

	Target cell 
	
	Cell2
	

	TSI
	ms
	160
	Time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 36.331 for an E-UTRAN cell (ms). 160 ms is assumed in this test case.

	Cell2
	
	
	Cell 2 is located on the same frequency as that of Cell1

	CP length
	
	Normal
	

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

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	RA response window size( ra-ResponseWindowSize)
	ms
	10
	

	UL delay
	
	0
	The UL delay can be set to 0 or 1 to indicate whether the delay of PUSCH is introduced.

	T2
	s
	3
	


Table A. 6.1.1.1-2:  Cell specific parameters for E-UTRAN FDD RRC re-establishment delay test, Test 1

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	Channel 1
	Channel 1

	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.2 FDD
	OP.2 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	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__ RA Note 1
	dB
	
	

	OCNG__ RB Note 1
	dB
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	dB
	-3.3
	- Infinity
	2.36
	11
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 Note 2
	dBm/15 KHz
	-98

	
[image: image6.wmf]oc

s

N

Ê


	dB
	8
	-Infinity
	11
	11

	RSRP Note 3
	dB
	-90
	- Infinity
	- 87
	-87

	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 achie Note 2: 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 3: RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.ved for all OFDM symbols.


A.6.1.1.2
Test 2
The test parameters are given in table A. 6.1.1.2-1 and table A. 6.1.1.2-2below. In the measurement control information it is indicated to the UE that periodic reporting shall be used. The test consists of 2 successive time periods, with time duration of T1 and T2 respectively. At the start of time period T2, at the start of time period T2, the RRC connection to the cell1 is lost. The UE shall initiate the RRC re-establishment procedure.
Table A. 6.1.1.2-1 General test parameters for RRC re-establishment delay, Test2
	Table A.6.1: Parameter
	Unit
	Value
	Comment

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

	Initial cell(serving cell)
	
	Cell 1
	

	Target cell 
	
	Cell2
	

	TSI
	ms
	160
	Time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 36.331 for an E-UTRAN cell (ms). 160 ms is assumed in this test case.

	Cell2
	
	
	Cell 2 is located on the different frequency from that of Cell1

	CP length
	
	Normal
	

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

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211

	RA response window size( ra-ResponseWindowSize)
	ms
	10
	As specified in TS 36.331 and TS36.321.

	UL delay
	
	0
	The UL delay can be set to 0 or 1 to indicate whether the delay of PUSCH is introduced.

	T2
	s
	3
	


Table A. 6.1.1.2-2:  Cell specific parameters for RRC re-establishment delay test, Test 2
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	Channel 1
	Channel 1

	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.2 FDD
	OP.2 FDD
	OP.1 FDD

	PBCH_RA
	dB
	0
	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__ RA Note 1
	dB
	
	

	OCNG__ RB Note 1
	dB
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	dB
	8
	-Infinity
	-Infinity
	11
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 Note 2
	dBm/15 KHz
	-98
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	dB
	8
	-Infinity
	-Infinity
	11

	RSRP Note 3
	dB
	-90
	- Infinity
	- Infinity
	-87

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


A.6.1.2
Test Requirements
A.6.1.2.1
Test 1

The Re-establishment delay to a known cell shall be less than 334 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 


Tre-establish_delay =  TUL_grant + TUE_re-establish_delay.
Where
TUL_grant = 3ms + RA response window size + processing delay

TUE_re-establish_delay =50ms+Tsearch + TSI + TPRACH
RA response window size = 10ms,
processing delay = 6ms,
Tsearch=100ms,
TPRACH = 15 ms.

TSI is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 36.331 for an E-UTRAN cell (ms). 160 ms is assumed in this test case
This gives a total of 344 ms in the test case.
.A.6.1.2.2
Test 2

The Re-establishment delay to an unknown cell shall be less than 1034 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 


Tre-establish_delay =   TUL_grant + TUE_re-establish_delay
Where
TUL_grant = 3ms + RA response window size + processing delay,
TUE_re-establish_delay =50ms+Tsearch + TSI + TPRACH
RA response window size = 10ms,
processing delay = 6ms,
Tsearch= 800ms,
TPRACH = 15 ms.
TSI is the time required for receiving all the relevant system information data according to the reception procedure and the RRC procedure delay of system information blocks defined in 36.331 for an E-UTRAN cell (ms). 160 ms is assumed in this test case
This gives a total of 1044 ms in the test case.
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