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1.
Introduction

In RAN5#46 meeting at San Francisco, based on R5-100126, RAN5 has reached a consensus such that current UE behaviour upon execute time instant T1 (which is at the very step 1 of test sequence) immediately after executing time instant T0 is ambiguity and need to be resolved. The proposed way forwards is to seek a solution to resolve this ambiguity with minimum impacts to the current already agreed signaling test cases in TS 36.523-1.

2.
Discussion

In R5-100126, a list of affected signaling test cases is defined. However, based on TS 36.523-1 v840, I have realize that some listed signaling test cases should not be affected by the above issue. The following signaling test cases are (highlight in RED):

· Idle Mode Operation (16 test cases)

· 6.1.2.3, 6.1.2.4, 6.1.2.5, 6.1.2.6, 6.1.2.11, 6.1.2.15;

· 6.2.2.1, 6.2.2.2, 6.2.2.3, 6.2.2.4, 6.2.3.1, 6.2.3.2, 6.2.3.3, 6.2.3.5, 6.2.3.7, 6.2.3.8;

· RRC (9 test cases)

· 8.1.2.3, 8.1.2.5; 

· 8.4.2.2, 8.4.2.4; 

· 8.5.1.1, 8.5.1.2, 8.5.1.3, 8.5.1.4, 8.5.1.5

Thus, with this update, there are currently only 19 affected signaling test cases.  

Based on the proposal as stated in R5-100126, a possible solution would be to include a specific text description in affected signaling test cases such that cell detection timing between T0 and T1 should be taken into account in the test sequence of the respective signaling test cases. An alternative solution would be to remove the time instant T0 from the current affected signaling test cases.

Hence, with the above two possible solutions, it would be good to realize the amount of impacts level that would introduce to the current agreed signaling test cases upon respective solution is adopted.
Solution 1: 

· Introduce specific text description to enable cell detection timing between T0 and T1 to be taken into account in the test sequence of the respective signaling test cases
Solution 2:

· Remove the time instant T0 from the affected signaling test cases 

	Affected TCs
	UE behaviour in current TC after executed T1 in step 1
	Impact level for 
Solution 1
	Impact level for 

Solution 2

	Idle Mode Operation test cases

	6.1.2.3
	Having Cell 1 become non-suitable, UE select to Cell 2
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after select Cell 2.  
	Initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.g. -60dBm).  

	6.1.2.4
	Having Cell 2 as best cell, UE reselect to Cell 2
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after reselect Cell 2.  
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508.  

	6.1.2.5
	Having Cell 10 as higher priority, UE reselect to Cell 10
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after reselect Cell 10.  
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508.  

	6.1.2.6
	UE continue to remain in Cell 1 due to Qhysts
	With "x" seconds to wait in T0, UE continue to remain in Cell 1. Hence, no impact. 
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508.  

	6.1.2.11
	Having Cell 3 as best cell, UE reselect to Cell 3
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after reselect Cell 2.  
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508.  

	6.1.2.15
	Having Cell 3 as higher priority, UE reselect to Cell 3
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after reselect Cell 3.  
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508.  

	6.2.2.1
	Having Cell 1 become non-suitable, UE select to Cell 5
	With "x" seconds to wait in T0, it introduce a further delay in executing RAU after select Cell 5.  
	Treselection and initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.g. -60dBm).  

	6.2.2.2
	Having Cell 1 become non-suitable, UE select to Cell 24
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after select Cell 24.  
	Treselection and initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.g. -60dBm).  

	6.2.2.3
	Cell 15 is power "On". At step 2, Cell 1 become non-suitable. Thus, UE select to Cell 15. 
	With "x" seconds to wait in T0, it introduce a further delay in sending Access Probe after select Cell 15.  
	Initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.e. -60dBm).  

	6.2.2.4
	T0 and T1 (i.e. Cell 19 is power "On") are execute by UE before execute step 1. Current TC does not explicitly stated when T1 is execute.
	With "x" seconds to wait in T0, it introduce a further delay in sending Access Probe after select Cell 19.  
	Initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.g. -75dBm).  

	6.2.3.1
	Having Cell 24 as higher priority, UE reselect to Cell 24
	Consider no neighbour cells in T0, no "x" seconds is required. Hence, no impact.
	Qrxlevmin and initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined.  

	6.2.3.2
	Having power “On” Cell 1 as higher priority than Cell 24, UE reselect to Cell 1
	Consider no neighbour cells in T0, no "x" seconds is required. Hence, no impact.
	RXLEV_ACCESS_MIN, C1* and initial power level for Cell 24 need to be explicitly defined.  

	6.2.3.3
	Having Cell 5 is below Thresh Serving,low and Cell 1 is above Thresh Cell1,low, UE reselect to Cell 1.
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after reselect Cell 1.  
	Qrxlevmin, Srxlev and initial power level for Cell 1 and Cell 5 need to be explicitly defined.

	6.2.3.5
	Having Cell 5 as higher priority, UE reselect to Cell 5
	With "x" seconds to wait in T0, it introduce a further delay in executing RAU after reselect Cell 5.  
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 and Cell 5 need to be explicitly defined.

	6.2.3.7
	T0 is execute in step 1 to power "On" Serving cell (i.e. Cell 1) and T1 to power "On" Cell 15 is execute in step 2
	Consider no neighbour cells in T0, no "x" seconds is required. Hence, no impact.
	Initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.g. -60dBm).  

	6.2.3.8
	Cell 1 become non-suitable and Cell 15 is power “On” but SnonServingCell,HRPD of Cell 15 < Threshx, low, UE will fail to camp on any cell. Power level of Cell 1 in T1 should remain as suitable cell
	Consider no neighbour cells in T0, no "x" seconds is required. Hence, no impact.
	Initial power level for Cell 1 can either refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508 or explicitly defined (e.g. -60dBm).  

	RRC test cases

	8.1.2.5
	Having Cell 11 as best cell, UE reselect to Cell 11
	With "x" seconds to wait in T0, it introduce a further delay in executing TAU after reselect Cell 11.  
	Initial power level for Cell 1 can refer to the serving cell power level as in table 6.2.2.1-1 of TS 36.508.  

	8.4.2.2
	Having Cell 5 as higher priority and Srxlevcell 5 > Threshx,high, UE reselect to Cell 5
	With "x" seconds to wait in T0, it introduce a further delay in executing RAU after reselect Cell 5.  
	Initial power level for Cell 1 (e.g. -70dBm) and Cell 5 (e.g. -115dBm) need to be explicitly defined.  

	8.4.2.4
	Having Cell 5 as higher priority and Srxlevcell 5 > Threshx,high, UE reselect to Cell 5
	With "x" seconds to wait in T0, it introduce a further delay in executing RAU after reselect Cell 5.  
	Initial power level for Cell 1 (e.g. -70dBm) and Cell 5 (e.g. -115dBm) need to be explicitly defined.  


Based on the above analysis, if Solution 1 (e.g. as illustrate below using TC 6.1.2.11) is adopted, it will introduce "x" seconds amounts of delay to almost all affected signaling test cases. For the amount of delays, the calculated "x" value will varies as depends on the configured cells in each individual affected signaling test case. This calculation should check against with TS 36.133 specification.
· For idle mode test case (e.g. 6.1.2.11), the calculation of the cell detection timing should act according to table 4.2.2.3-1 and table 4.2.2.4-1 of TS 36.133. 

· For connected mode test case (e.g. 8.1.2.5), the calculation of the cell detection timing should act according to table 8.1.2.2.1.1 and table 8.1.2.3.1.1 of TS 36.133.

If Solution 2 (e.g. as illustrate below using TC 6.1.2.11) is adopted, all the affected signaling test cases need to be modified as per each individual test case requirement. 
Based on the above discussion, companies who have preference on which solutions (Solution 1 (S1) or Solution 2 (S2)) and support with comments (if necessary), could you please kindly provide your view as follow:

	Company
	Comments
	S1 / S2

	Nokia
	Complicated calculations based on TS 36.133 are not needed and testing time would be optimized.
	S2

	RIM
	
	S2

	NTT DoCoMo
	Removing time instant T0 is better to eliminate ambiguity.
	S2

	
	
	


.....
However, if you have alternative solution, could you please kindly provide your view as follow:

Alternative Solution #??? 
	Company
	Comments

	
	


.....
Example of Solution 1: TC 6.1.2.11

<Start of modified section>
6.1.2.11
Inter-frequency cell reselection

6.1.2.11.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects both intra-frequency and equal priority inter-frequency neigbour cells and the inter-frequency cell is the highest ranked cell }

    then { UE reselects the inter-frequency cell }

            }

6.1.2.11.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.5 and 5.2.4.6.

[TS 36.304, clause 5.2.4.5]

…

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

…

[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.

The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.

If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.

6.1.2.11.3
Test description

6.1.2.11.3.1
Pre-test conditions

System Simulator:

-
3 E-UTRA cells: 

-
Cell 1 E-UTRA serving cell 

-
Cell 2 E-UTRA intra-frequency cell 

-
Cell 3 E-UTRA inter-frequency cell

-
The parameters settings and power levels for Cell 1, Cell 2 and Cell 3 are selected according to [18] so that camping on Cell 1 is guaranteed (inter-frequency priority is equal to serving priority).

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].

6.1.2.11.3.2
Test procedure sequence

Table 6.1.2.11.3.2-1 illustrates the downlink power levels and other changing parameters to be applied for the cells at various time instants of the test execution. Row marked "T0" denotes the conditions after the preamble, while row marked "T1" is to be applied subsequently. The exact instants on which these values shall be applied are described in the texts in this clause.
Note: Time delay of "x" seconds between T0 and T1 shall be allowed for the UE to detect neighbor cells according to Table 4.2.2.3-1 and Table 4.2.2.4-1 of TS 36.133.  

Table 6.1.2.11.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Remark

	T0
	Cell-specific RS EPRE
	dBm/15kHz
	-80
	-90
	-95
	The power level values are such that SrxlevCell 1 > SrxlevCell 2 = SrxlevCell 3 so that camping on Cell 1 is guaranteed

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-90
	-75
	The power level values are set so that RCell 2 < RCell 1 < RCell 3.


Table 6.1.2.11.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes the power level setting for Cell 1 and Cell 3 according to the row "T1" in table 6.1.2.11.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the test result of generic test procedure in TS 36.508 subclause 6.4.2.7 indicate that the UE is camped on E-UTRAN Cell 3?

NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	1
	-


6.1.2.11.3.3
Specific message contents

Table 6.1.2.11.3.3-1: Conditions for specific message contents
in Tables 6.1.2.11.3.3-2 and 6.1.2.11.3.3-3 

	Condition  descriptions

	Cell 1

This condition applies to system information transmitted on Cell 1.

	Cell 3

This condition applies to system information transmitted on Cell 3.


Table 6.1.2.11.3.3-2: SystemInformationBlockType1 for Cell 1 and Cell 3 (preamble and all steps, Table 6.1.2.11.3.2-2) 

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 3 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB5 are transmitted
	Cell 1

Cell 3

	}
	
	
	


Table 6.1.2.11.3.3-3: SystemInformationBlockType5 for Cell 1 and Cell 3 (preamble and all steps, Table 6.1.2.11.3.2-2) 

	Derivation path: 36.508 table 4.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	
	

	    dl-CarrierFreq[1]
	EARFCN of Cell 3
	
	Cell 1

	
	EARFCN of Cell 1
	
	Cell 3

	  }
	
	
	

	}
	
	
	


<End of modified section>
Example of Solution 2: TC 6.1.2.11

<Start of modified section>
6.1.2.11
Inter-frequency cell reselection

6.1.2.11.1
Test Purpose (TP)

(1)

with { UE in E-UTRA RRC_IDLE state }

ensure that {

  when { UE detects both intra-frequency and equal priority inter-frequency neigbour cells and the inter-frequency cell is the highest ranked cell }

    then { UE reselects the inter-frequency cell }

            }

6.1.2.11.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 36.304, clause 5.2.4.5 and 5.2.4.6.

[TS 36.304, clause 5.2.4.5]

…

Cell reselection to a cell on an equal priority E-UTRAN frequency shall be based on ranking for Intra-frequency cell reselection as defined in sub-clause 5.2.4.6. 

…

[TS 36.304, clause 5.2.4.6]

The cell-ranking criterion Rs for serving cell and Rn for neighbouring cells is defined by:
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where:

	Qmeas
	RSRP measurement quantity used in cell reselections.

	Qoffset
	For intra-frequency: Equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero.

For inter-frequency: Equals to Qoffsets,n plus Qoffsetfrequency, if Qoffsets,n is valid, otherwise this equals to Qoffsetfrequency.


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2, but may exclude all CSG cells that are known by the UE to be not allowed.

The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using averaged RSRP results.

If a cell is ranked as the best cell the UE shall perform cell reselection to that cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:

-
the new cell is better ranked than the serving cell during a time interval TreselectionRAT;

-
more than 1 second has elapsed since the UE camped on the current serving cell.

6.1.2.11.3
Test description

6.1.2.11.3.1
Pre-test conditions

System Simulator:

-
3 E-UTRA cells: 

-
Cell 1 E-UTRA serving cell 

-
Cell 2 E-UTRA intra-frequency cell 

-
Cell 3 E-UTRA inter-frequency cell

-
The parameters settings and power levels for Cell 1, Cell 2 and Cell 3 are selected according to [18] so that camping on Cell 1 is guaranteed (inter-frequency priority is equal to serving priority).

UE:

None.
Preamble:

-
The UE is in state Registered, Idle mode (state 2) on Cell 1 according to [18].
-
The parameter Cell-specific RS EPRE of Cell 1 is set as -80 dBm/15kHz.
6.1.2.11.3.2
Test procedure sequence


Table 6.1.2.11.3.2-1: Time instances of cell power level and parameter changes 

	
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Remark

	
	
	
	
	
	
	

	T1
	Cell-specific RS EPRE
	dBm/15kHz
	-85
	-90
	-75
	The power level values are set so that RCell 2 < RCell 1 < RCell 3.


Table 6.1.2.11.3.2-2: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes the power level setting for Cell 1 and power "On" Cell 2 and Cell 3 according to the row "T1" in table 6.1.2.11.3.2-1.
	-
	-
	-
	-

	2
	Check: Does the test result of generic test procedure in TS 36.508 subclause 6.4.2.7 indicate that the UE is camped on E-UTRAN Cell 3?

NOTE: The UE performs a TAU procedure and the RRC connection is released.
	-
	-
	1
	-


6.1.2.11.3.3
Specific message contents

Table 6.1.2.11.3.3-1: Conditions for specific message contents
in Tables 6.1.2.11.3.3-2 and 6.1.2.11.3.3-3 

	Condition  descriptions

	Cell 1

This condition applies to system information transmitted on Cell 1.

	Cell 3

This condition applies to system information transmitted on Cell 3.


Table 6.1.2.11.3.3-2: SystemInformationBlockType1 for Cell 1 and Cell 3 (preamble and all steps, Table 6.1.2.11.3.2-2) 

	Derivation Path: 36.508 table 4.4.3.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  schedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {}
	Combination 3 in TS 36.508 section 4.4.3.1
	SIB2, SIB3 and SIB5 are transmitted
	Cell 1

Cell 3

	}
	
	
	


Table 6.1.2.11.3.3-3: SystemInformationBlockType5 for Cell 1 and Cell 3 (preamble and all steps, Table 6.1.2.11.3.2-2) 

	Derivation path: 36.508 table 4.4.3.3-4

	Information Element
	Value/Remark
	Comment
	Condition

	SystemInformationBlockType5 ::= SEQUENCE {
	
	
	

	  interFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	1 entry
	
	

	    dl-CarrierFreq[1]
	EARFCN of Cell 3
	
	Cell 1

	
	EARFCN of Cell 1
	
	Cell 3

	  }
	
	
	

	}
	
	
	


<End of modified section>
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Rs = Qmeas,s + QHyst 







Rn = Qmeas,n - Qoffset � 




















