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<Start of modified section 1>

6.1.2.9
Cell reselection using Qhyst, Qoffset and Treselection

6.1.2.9.1
Test Purpose (TP)

(1)

with { UE in NR RRC_IDLE state, and the UE is not in high mobility state }

ensure that {

  when { Qhyst is non-zero or its value changes in system information }

    then { UE reselects the highest ranked cell taking the actual Qhyst value into account }

            }

(2)

with { UE in NR RRC_IDLE state, and the UE is not in high mobility  }

ensure that {

  when { cell reselection criteria are fulfilled during a time interval Treselection }

    then { UE reselects the highest ranked cell after the Treselection interval expires }

            }

(3)

with { UE in NR RRC_IDLE state, and the UE is not in high mobility  }

ensure that {

  when { Qoffset is non-zero or its value changes in system information }

    then { UE reselects the highest ranked cell taking the actual Qoffset value into account  }

            }

6.1.2.9.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in TS 38.304: clause 5.2.4.6. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.6]

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

	Rs = Qmeas,s +Qhyst - Qoffsettemp
Rn = Qmeas,n -Qoffset - Qoffsettemp


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.

	Qoffsettemp
	Offset temporarily applied to a cell as specified in TS 38.331 [3].


The UE shall perform ranking of all cells that fulfil the cell selection criterion S, which is defined in 5.2.3.2.

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

If rangeToBestCell is not configured, the UE shall perform cell reselection to the highest ranked cell. If this cell is found to be not-suitable, the UE shall behave according to subclause 5.2.4.4.

If rangeToBestCell is configured, then the UE shall perform cell reselection to the cell with the highest number of beams above the threshold (i.e. absThreshSS-BlocksConsolidation) among the cells whose R value is within rangeToBestCell of the R value of the highest ranked cell. If there are multiple such cells, the UE shall perform cell reselection to the highest ranked cell among them. 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 than the serving cell according to the cell reselection criteria specified above during a time interval TreselectionRAT;

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

6.1.2.9.3
Test description

6.1.2.9.3.1
Pre-test conditions

System Simulator:

-
NR Cell 1, NR Cell 2 and NR Cell 11. 

-
System information combination NR-3 as defined in TS 38.508-1 [4] Table 4.4.3.1.2-1 is used in NR cells.

UE:

None.

Preamble:

-
The UE is in state 1N-A on NR Cell 1(serving cell) according to TS 38.508-1 [4] Table 4.4A.2-1.

6.1.2.9.3.2
Test procedure sequence

Table 6.1.2.9.3.2-1/2 illustrates the downlink power levels and other changing parameters to be applied for the NR cells at various time instants of the test execution. The exact instants on which these values shall be applied are described in the texts in this clause. The configuration "T0" indicates the initial conditions. Subsequent configurations marked "T1", "T2" and so on are applied at the points indicated in the Main behaviour description in Table 6.1.2.9.3.2-3.
Table 6.1.2.9.3.2-1: Time instances of cell power level and parameter changes For FR1

	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 11
	Remark

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	Off
	Off
	The power level values are assigned to ensure the UE registered on NR Cell 1.

	
	Qhysts
	dB
	24
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	-94
	-88
	Off
	NR Cell 2 becomes stronger than NR Cell 1 but NR Cell 1 remains the highest ranked one due to Qhysts NR Cell 1

	
	Qhysts
	dB
	24
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	-94
	-88
	Off
	Qhysts NR Cell 1 change causes NR Cell 2 to become highest ranked cell

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T3
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	-94
	Off
	NR Cell 1 becomes the strongest and highest ranked one due to power adjustment

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T4
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	-94
	Off
	Qoffsets,n NR Cell1 change to 24dB, Qoffsets,n NR Cell 2 remains zero

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	24
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T5
	SS/PBCH

SSS EPRE
	dBm/SCS
	-94
	-88
	Off
	NR Cell 1 becomes weaker but it remains the highest ranked one due to Qoffsets,n NR Cell 1

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	24
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T6
	SS/PBCH

SSS EPRE
	dBm/SCS
	-94
	-88
	Off
	NR Cell 2 becomes the highest ranked one due to Qoffsets,n NR Cell 1 change

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T7
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	-94
	Off
	NR Cell 1 becomes the highest ranked one

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T8
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	Off
	-94
	TreselectionNR of NR Cell 1 change to 7S

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	7
	0
	0
	

	T9
	SS/PBCH

SSS EPRE
	dBm/SCS
	-94
	Off
	-88
	NR Cell 2 becomes the highest ranked one

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	7
	0
	0
	

	Note:
Power level “Off” is defined in TS38.508-1 [4] Table 6.2.2.1-3.


Table 6.1.2.9.3.2-2: Time instances of cell power level and parameter changes For FR2

	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 11
	Remark

	T0
	SS/PBCH

SSS EPRE
	dBm/SCS
	-82
	Off
	Off
	The power level values are assigned to ensure the UE registered on NR Cell 1.

	
	Qhysts
	dB
	24
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T1
	SS/PBCH

SSS EPRE
	dBm/SCS
	-91
	-82
	Off
	NR Cell 2 becomes stronger than NR Cell 1 but NR Cell 1 remains the highest ranked one due to Qhysts NR Cell 1

	
	Qhysts
	dB
	24
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	-91
	-82
	Off
	Qhysts NR Cell 1 change causes NR Cell 2 to become highest ranked cell

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T3
	SS/PBCH

SSS EPRE
	dBm/SCS
	-82
	-91
	Off
	NR Cell 1 becomes the strongest and highest ranked one due to power adjustment

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T4
	SS/PBCH

SSS EPRE
	dBm/SCS
	-82
	-91
	Off
	Qoffsets,n NR Cell1 change to 24dB, Qoffsets,n NR Cell 2 remains zero

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	24
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T5
	SS/PBCH

SSS EPRE
	dBm/SCS
	-91
	-82
	Off
	NR Cell 1 becomes weaker but it remains the highest ranked one due to Qoffsets,n NR Cell 1

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	24
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T6
	SS/PBCH

SSS EPRE
	dBm/SCS
	-91
	-82
	Off
	NR Cell 2 becomes the highest ranked one due to Qoffsets,n NR Cell 1 change

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T7
	SS/PBCH

SSS EPRE
	dBm/SCS
	-82
	-91
	Off
	NR Cell 1 becomes the highest ranked one

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	0
	0
	0
	

	T8
	SS/PBCH

SSS EPRE
	dBm/SCS
	-82
	Off
	-94
	TreselectionNR of NR Cell 1 change to 7S

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	7
	0
	0
	

	T9
	SS/PBCH

SSS EPRE
	dBm/SCS
	-91
	Off
	-88
	NR Cell 2 becomes the highest ranked one

	
	Qhysts
	dB
	0
	0
	0
	

	
	Qoffsets,n
	dB
	0
	0
	0
	

	
	TreselectionNR
	S
	7
	0
	0
	


Table 6.1.2.9.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	SS re-adjusts the SSS levels according to row "T1" in table 6.1.2.9.3.2-1/2.
	-
	-
	-
	-

	1A
	Wait for 34[FR1]/130[FR2] seconds, the SS transmits a Paging message on NR Cell 2.
	<--
	NR RRC: Paging
	-
	-

	2
	Check: Does the UE send an NR: RRCSetup Request on NR Cell 2 within the next 10 seconds? 
	-->
	NR RRC: RRCSetupRequest 
	1
	F

	3
	SS notifies UE of the system information change on NR Cell 1 by send Short Message on PDCCH using P-RNTI.
	<--
	NR RRC: Paging
	-
	-

	4
	SS resets Qhysts NR Cell 1 according to row "T2" in table 6.1.2.9.3.2-1/2, The ValueTag of SIB2 in the SI-SchedulingInfo of SIB1 is increased on NR Cell 1.
	-
	-
	-
	-

	5
	Wait for 2.1* modification period to allow the new system information to take effect.
	-
	-
	-
	-

	6
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is camped on NR Cell 2?
	-
	-
	1
	P

	7
	SS re-adjusts SSS levels according to rows "T3" in table 6.1.2.9.3.2-1/2.
	-
	-
	-
	-

	8
	Wait for 8[FR1]/27[FR2] seconds to allow UE to recognise the change.
	-
	-
	-
	-

	9
	The test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is camped on NR Cell 1.
	-
	-
	-
	-

	10
	SS notifies UE of the system information change on NR Cell 1 by send Short Message on PDCCH using P-RNTI.
	<--
	NR RRC: Paging
	-
	-

	11
	SS changes Qoffsets,n NR Cell 1 according to rows "T4" in table 6.1.2.9.3.2-1/2. The ValueTag of SIB3 in the SI-SchedulingInfo of SIB1 is increased on NR Cell 1.
	-
	-
	-
	-

	12
	Wait for 2.1* modification period to allow the new system information to take effect.
	-
	-
	-
	-

	13
	SS re-adjusts SSS levels according to row "T5" in table 6.1.2.9.3.2-1/2.
	-
	-
	-
	-

	14
	Wait for 8[FR1]/27[FR2] seconds to allow UE to recognise the change.
	-
	-
	-
	-

	15
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is still camped on NR Cell 1?
	-
	-
	3
	P

	16
	SS notifies UE of the system information change on NR Cell 1 by send Short Message on PDCCH using P-RNTI.
	<--
	NR RRC: Paging
	-
	-

	17
	SS resets Qoffsets,n NR Cell1 according to row "T6" in table 6.1.2.9.3.2-1/2, The ValueTag of SIB3 in the SI-SchedulingInfo of SIB1 is increased on NR Cell 1.
	-
	-
	-
	-

	18
	Wait for 2.1* modification period to allow the new system information to take effect.
	-
	-
	-
	-

	19
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is camped on NR Cell 2?
	-
	-
	3
	P

	20
	SS re-adjusts SSS levels according to rows "T7" in table 6.1.2.9.3.2-1/2.
	-
	-
	-
	-

	21
	Wait for 8[FR1]/27[FR2] seconds to allow UE to recognise the change.
	-
	-
	-
	-

	22
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] Table 4.9.4-1 indicate that the UE is camped on NR Cell 1?
	-
	-
	3
	P

	23
	SS sends notification of the system information change on NR Cell 1 by send Short Message on PDCCH using P-RNTI.
	<--
	NR RRC: Paging
	-
	-

	24
	SS changes TreselectionNR Cell 1 according to rows "T8" in table 6.1.2.9.3.2-1/2, The ValueTag of SIB2 in the SI-SchedulingInfo of SIB1 is increased on NR Cell 1.
	-
	-
	-
	-

	25
	SS re-adjusts cell power levels according to rows "T8" in table 6.1.2.9.3.2-1/2.
	-
	-
	-
	-

	26
	Wait for 34[FR1]/130[FR2] seconds to allow UE to detect Cell 11.
	-
	-
	-
	-

	27
	SS re-adjusts SSS levels according to rows "T9" in table 6.1.2.9.3.2-1/2.
	-
	-
	-
	-

	28
	Check: Does the UE send an NR: RRCSetupRequest on NR Cell 11 within Timer=TreselectionNR from step 27?
	-->
	NR RRC: RRCSetupRequest 
	2
	F

	29
	SS waits for Timer=TreselectionNR Cell 1 expires after step 27
	
	
	
	

	30
	Check: Does the UE send an NR: RRCsetupRequest on NR Cell 11?
	-->
	NR RRC: RRCSetupRequest 
	2
	P

	31-34
	Steps 2 to 5 of the generic test procedure in TS 38.508-1 [4] Table 4.9.5.2.2-1 are performed on NR Cell 11.
	-
	-
	-
	-

	Note:
The wait time at steps 2 and 26 is Tdetect,NR_Intra and at Steps 8,14 and 21 it is Tevaluate,NR_Intra (as per TS 38.133 [30], clause 4.2.2.3) plus the time to read the system information TSI-NR.


6.1.2.9.3.3
Specific message contents

Table 6.1.2.9.3.3-1: SIB1 of NR Cell 1 (preamble and all steps, Table 6.1.2.9.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1 ::= SEQUENCE {
	
	
	

	  si-SchedulingInfo 
	SI-SchedulingInfo
	
	

	}
	
	
	


Table 6.1.2.9.3.3-2: SI-SchedulingInfo (si-SchedulingInfo in Table 6.1.2.9.3.3-1)

	Derivation Path: TS 38.508-1 [4], Table 4.6.3-173

	Information Element
	Value/remark
	Comment
	Condition

	SI-SchedulingInfo ::= SEQUENCE {
	
	
	

	  schedulingInfoList SEQUENCE (SIZE(1..maxSI-Message)) OF SEQUENCE{
	
	
	

	    sib-MappingInfo SEQUENCE (SIZE (1..maxSIB)) OF SEQUENCE {
	2 entry
	
	

	      Type[1]
	sibType2
	
	

	      valueTag[1]
	0
	The value is increased by 1 in step 4 and step 24
	

	      Type[2]
	sibType3
	
	

	      valueTag[2]
	0
	The value is increased by 1 in step 11 and step 17
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-3: SIB2 of NR Cell 1 (preamble, Table 6.1.2.9.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB24
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-4: SIB2 of NR Cell 1 (step 4, Table 6.1.2.9.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  cellReselectionInfoCommon SEQUENCE {
	
	
	

	    q-Hyst
	dB0
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-5: SIB3 of NR Cell 1 (step 11, Table 6.1.2.9.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB3 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1.. maxCellIntra)) OF SEQUENCE {
	1 entry
	
	

	    IntraFreqNeighCellInfo [1] SEQUENCE{
	
	
	

	      q-OffsetCell
	dB24
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-6: SIB3 of NR Cell 1 (step 17, Table 6.1.2.9.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-2

	Information Element
	Value/remark
	Comment
	Condition

	SIB3 ::= SEQUENCE {
	
	
	

	  intraFreqNeighCellList SEQUENCE (SIZE (1.. maxCellIntra)) OF SEQUENCE {
	1 entry
	
	

	    IntraFreqNeighCellInfo [1] SEQUENCE {
	
	
	

	      q-OffsetCell
	dB0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.9.3.3-7: SIB2 of NR Cell 1 (step 24, Table 6.1.2.9.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-1

	Information Element
	Value/remark
	Comment
	Condition

	SIB2 ::= SEQUENCE {
	
	
	

	  intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	    t-ReselectionNR
	7
	seconds
	

	  }
	
	
	

	}
	
	
	


<End of modified section 1>
