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1 Introduction
Based on the discussion about RRC re-establishment requirements in the previous RAN4 meeting, it is proposed that test case should be considered. This contribution provides an initial analysis on the RRC re-establishment test case. 
A test case structure proposal is provided in the contribution.
2 Discussion
Test objective
The goal of the test is to verify RRC Re-establishment requirements defined in TS 36.133[1]. 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 UE detects a loss in RRC connection and the target cell is become stronger enough to allow UE re-establish RRC connection.

It is supposed that UE could send RRCConnectionReestablishmentRequest message within Re-establishment delay from the moment it detects a loss in RRC connection.
Channel setsup
It has been discussed the transmitted power of channels (table 6.2 and 6.4) in [2] [3].PA and PB has defined. In addition, RAN1 has defined similar transmission power as 
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and 
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 in TS 36.213[4]. The parameter 
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 has the same meaning as PA defined by RAN4. Similarly, the parameter
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 has the same meaning as PB defined in RAN4.  However, PB is defined as  
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 in TS 36.213[4]. That is PB defined in RAN1 has different meaning from that defined in RAN4.In order to avoid ambiguous meaning, we propose to adopt the definition in TS 36.213[4]. 
Propagation conditions

For the requirements, it is suggested that the test could be done in AWGN like that in WCDMA.
OCNS in tests
In the last meeting, RAN4 has discussed the topic about OCNG similar to OCNS in WCDMA [5]. The parameter will also be applied to the test for the RRC re-establishment. The value in the specification will depend on the assessment and conclusion of RAN4.
Timers in tests
The RRC re-establishment procedure is defined in TS 36.331 [6]. The procedure is initiated due to any of the following reasons: 

· upon re-entry of the service area after having detected radio link failure

· upon handover failure

· when lower layers detect problems

Several timers related to the procedure have also defined in TS 36.331 [6].T304 and T311 are related to the procedure upon handover delay. T310 or/and T312 and T311 are related to the procedure upon re-entry of the service area after having detected radio link failure. In addition, RAN2 also notes that it is FFS if a counter will be used instead of timer T310.Hence we need to consider the above case when defining the test cases parameter.
According to the current TS36.331 [6], we propose following cases with different timers which represent different RRC re-establishment procedure are used in the test case: T304, T310, T312, T310 and T312.
If RAN2 updates the timers or counters, the test cases will be updated accordingly.
3 Proposed Test Structure
 A. 6 RRC Connection Mobility Control

A. 6.1 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 6.1.2.

A.6.1.1.1
TEST 1
The test parameters are given in table A.6.1 and table A.6.2 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 physical shared channel is removed.

Table A.6.1 General test parameters for RRC re-establishment delay, Test 1
	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
	

	T304
	s
	
	Applied to the procedure upon handover failure.

	T310
	s
	
	Applied to the procedure upon detecting physical layer problems.

	T312
	s
	
	Applied to the procedure upon UE receiving a Random Access problem indication from the MAC.

	TSI
	s
	
	

	Reporting frequency
	s
	
	

	T1
	s
	
	

	T2
	s
	
	


Table A.6.2:  Cell specific parameters for 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

	PBCH_
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	dB
	0
	0
	0
	0

	PBCH_
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	dB
	0
	0
	0
	0

	PSS_
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	dB
	0
	0
	0
	0

	SSS_
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	dB
	0
	0
	0
	0

	PCFICH_
[image: image10.wmf]A

r


	dB
	0
	0
	0
	0

	PHICH_
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	dB
	0
	0
	0
	0

	PHICH_
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	dB
	0
	0
	0
	0

	PDCCH_
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	dB
	0
	0
	0
	0

	PDCCH_
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	dB
	0
	0
	0
	0

	PDSCH_
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	dB
	0
	0
	0
	0

	PDSCH_
[image: image16.wmf]B

r


	dB
	0
	0
	0
	0
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	dB
	
	
	-Infinity
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	dBm/20 MHz
	-70 (AWGN)

	Ior/( Îinterfering cells+Ioc)
	dB
	0
	
	- Infinity
	

	SCH Îor/(Îinterfering cells+Ioc)
	dB
	0
	
	-Infinity
	

	Propagation Condition 
	
	AWGN

	Note: The power of the OCNS channel will be used so that total transmitted power spectral density (Ior) is constant in all OFDM symbols.


A.6.1.1.2
TEST 2
The test parameters are given in table A.6.3 and table A.6.4 below. 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 a time duration of T1 and T2 respectively. At the start of time period T2, , the physical shared channel is removed.

Table A.6.3 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
	

	T304
	s
	
	Applied to the procedure upon handover failure.

	T310
	s
	
	Applied to the procedure upon detecting physical layer problems.

	T312
	s
	
	Applied to the procedure upon UE receiving a Random Access problem indication from the MAC.

	TSI
	s
	
	

	Reporting frequency
	s
	
	

	T1
	s
	
	

	T2
	s
	
	


Table A.6.4:  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
	Channel2

	PBCH_
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	dB
	0
	0
	0
	0

	PBCH_
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	dB
	0
	0
	0
	0

	PSS_
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	dB
	0
	0
	0
	0

	SSS_
[image: image22.wmf]B

r


	dB
	0
	0
	0
	0

	PCFICH_
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	dB
	0
	0
	0
	0

	PHICH_
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	dB
	0
	0
	0
	0

	PHICH_
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	dB
	0
	0
	0
	0

	PDCCH_
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	dB
	0
	0
	0
	0

	PDCCH_
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	dB
	0
	0
	0
	0

	PDSCH_
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	dB
	0
	0
	0
	0

	PDSCH_
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	dB
	0
	0
	0
	0
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	-Infinity
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	dBm/20 MHz
	-70 (AWGN)

	Ior/( Îinterfering cells+Ioc)
	dB
	0
	
	- Infinity
	

	SCH Îor/(Îinterfering cells+Ioc)
	dB
	0
	
	-Infinity
	

	Propagation Condition 
	
	AWGN

	Note: The power of the OCNS channel will be used so that total transmitted power spectral density (Ior) is constant in all OFDM symbols.


A.6.1.2
Test Requirements

A.6.1.2.1
Test 1

The Re-establishment delay TRE-ESTABLISH to a known cell shall be less than [FFS] s.

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= TRRC_re-establish_procedure_delay+ TUL_grant + TUE_re-establish_delay.

Where
TRRC_re-establish_procedure_delay =T304, or
TRRC-RE-ESTABLISH=Tdetecting_ physical_problem_ time + T310, or
TRRC-RE-ESTABLISH=T312, or
TRRC-RE-ESTABLISH= Tdetecting_ physical_problem_ time + T310 + T312 
Where
T304 = the time period which expires repenting handover failure

Tdetecting_ physical_problem_ time = the time for detecting physical layer problems which depends on the procedure.
T310 = [0] s,
T312 = [0] s, 
TUL_grant2 = [FFS] s,

TUE_re-establish_delay =50ms+Tsearch + TSI + TPRACH
Tsearch=100ms,
TPRACH = [FFS] ms, the additional delay caused by the random access procedure.

TSI = 0 in the cases where UE doesn’t need to read system information. Otherwise, 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 a E-UTRAN cell (ms). [40] ms is assumed in this test case
This gives a total of [FFS] ms, allow [FFS] s in the test case.
.A.6.1.2.2
Test 2

The Re-establishment delay to an unknown cell shall be less than [FFS ]s.

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= TRRC-RE-ESTABLISH + TUL_grant + TUE-RE-ESTABLISH-REQ-UNKNOWN. 

Where
TRRC_re-establish_procedure_delay =T304, or
TRRC-RE-ESTABLISH=Tdetecting_ physical_problem_ time + T310, or

TRRC-RE-ESTABLISH=T312, or
TRRC-RE-ESTABLISH= Tdetecting_ physical_problem_ time + T310 + T312 
Where
T304 = the time period which expires repenting handover failure

Tdetecting_ physical_problem_ time = the time for detecting physical layer problems which depends on the procedure.
T310 = [0] s,
T312 = [0] s, 
TUL_grant2 = [FFS] s,

TUE_re-establish_delay =50ms+Tsearch + TSI + TPRACH
Tsearch = 800ms,
TPRACH = [FFS] ms, the additional delay caused by the random access procedure.

TSI = 0 in the cases where UE doesn’t need to read system information. Otherwise, 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 a E-UTRAN cell (ms). [40] ms is assumed in this test case
This gives a total of [FFS] ms, allow [FFS] s in the test case.
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