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6.1.2.23
Cell reselection/ MFBI
Editor’s note: pixits for MFBI in 38.523-3 and related MFBI bands in 38.508-1 have not been defined; powerlevel of -76 dBM/SCS might not be reachable for SS with 100M bandwidth.  
6.1.2.23.1
Test Purpose (TP)

(1)

with { UE in NR RRC_IDLE state }

ensure that {

  when { an equal priority NG-RAN Intra-frequency neighbouring cell which has been included in the frequencyBandList provided by the serving cell becomes available, and, is better ranked than the serving cell during a time interval TreselectionNR, and, more than 1 second has elapsed since the UE camped on the current serving cell }

then { the UE reselects the new cell}
(2)

with { UE in NR RRC_IDLE state }

ensure that {

  when { an equal priority NG-RAN Intra-frequency neighbouring cell which has been included in the frequencyBandList provided by the serving cell becomes available, and, is better ranked than the serving cell during a time interval TreselectionNR, and, more than 1 second has elapsed since the UE camped on the current serving cell }

then { the UE reselects the new cell}

(3)

with { UE in NR RRC_IDLE state }

ensure that {

  when { an equal priority NG-RAN Inter-band neighbouring cell which has been included in the frequencyBandList provided by the serving cell becomes available, and, is better ranked than the serving cell during a time interval TreselectionNR, and, more than 1 second has elapsed since the UE camped on the current serving cell }

then { the UE reselects the new cell}
6.1.2.23.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.304, clause 5.2.4.2, 5.2.4.5, 5.2.4.6 and TS 38.331, clause 5.2.2.4.2. Unless otherwise stated these are Rel-15 requirements.

[TS 38.304, clause 5.2.4.2]

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements.

-
The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-
For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

-
Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].
[TS 38.304, clause 5.2.4.5]

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority NR or EUTRAN RAT/frequency fulfils Squal > ThreshX, HighQ during a time interval TreselectionRAT
Otherwise, cell reselection to a cell on a higher priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:

-
A cell of a higher priority RAT/ frequency fulfils Srxlev > ThreshX, HighP during a time interval TreselectionRAT; and

-
More than 1 second has elapsed since the UE camped on the current serving cell.
Cell reselection to a cell on an equal priority NR frequency shall be based on ranking for intra-frequency cell reselection as defined in clause 5.2.4.6.

If threshServingLowQ is broadcast in system information and more than 1 second has elapsed since the UE camped on the current serving cell, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Squal < ThreshServing, LowQ and a cell of a lower priority NR or E-UTRAN RAT/ frequency fulfils Squal > ThreshX, LowQ during a time interval TreselectionRAT.

Otherwise, cell reselection to a cell on a lower priority NR frequency or inter-RAT frequency than the serving frequency shall be performed if:
-
The serving cell fulfils Srxlev < ThreshServing, LowP and a cell of a lower priority RAT/ frequency fulfils Srxlev > ThreshX, LowP during a time interval TreselectionRAT; and

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

Cell reselection to a higher priority RAT/frequency shall take precedence over a lower priority RAT/frequency if multiple cells of different priorities fulfil the cell reselection criteria.

If more than one cell meets the above criteria, the UE shall reselect a cell as follows:

-
If the highest-priority frequency is an NR frequency, the highest ranked cell among the cells on the highest priority frequency(ies) meeting the criteria according to clause 5.2.4.6;

-
If the highest-priority frequency is from another RAT, the strongest cell among the cells on the highest priority frequency(ies) meeting the criteria of that RAT.
[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 clause 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 clause 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.

NOTE:
If rangeToBestCell is configured but absThreshSS-BlocksConsolidation is not configured on an NR frequency, the UE considers that there is one beam above the threshold for each cell on that frequency.
 [TS 38.331, clause 5.2.2.4.2]

Upon receiving the SIB1 the UE shall:
1>
store the acquired SIB1;
…
1>
if in RRC_CONNECTED while T311 is not running:

2>
disregard the frequencyBandList, if received, while in RRC_CONNECTED;

2>
forward the cellIdentity to upper layers;

2>
forward the trackingAreaCode to upper layers;

2>
apply the configuration included in the servingCellConfigCommon;

1>
else:

2>
if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink, and one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they are not downlink only bands, and

2>
if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported band in the downlink and a supported band in uplink for FDD, and

2>
if the UE supports the bandwidth of the initial uplink BWP and of the initial downlink BWPs indicated in the locationAndBandwidth fields in uplinkConfigCommon:

3>
select the first frequency band in the frequencyBandList which the UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;

3>
forward the cellIdentity to upper layers;

3>
forward the trackingAreaCode to upper layers;

3>
forward the PLMN identity to upper layers;
…
2>
else:

3>
consider the cell as barred in accordance with TS 38.304 [20]; and

3>
perform barring as if intraFreqReselection is set to notAllowed;

6.1.2.23.3
Test description

6.1.2.23.3.1
Pre-test conditions

System Simulator:

-
NR Cell 1, NR Cell 2, NR Cell 3 and NR Cell 10 are configured according to TS 38.508-1 [4] Table 4.4.2-3. NR Cell 1, NR Cell 2 and NR Cell 3 are MFBI capable cells.

--
Cell 1 belongs to the frequency which overlaps between bands controlled by IXITs px_NR_OverlappingNotSupportedFrequencyBand_MFBI and px_MFBI_NR_FrequencyBand.

--
Cell 2 belongs to the frequency which overlaps between bands controlled by IXITs px_NR_OverlappingNotSupportedFrequencyBand_MFBI and px_MFBI_NR_FrequencyBand.

--
Cell 3 belongs to the frequency which overlaps between bands controlled by IXITs px_NR_OverlappingNotSupportedFrequencyBand_MFBI and px_MFBI_NR_FrequencyBand.

-
System information combination NR-4 as defined in TS 38.508 [4] clause 4.4.3.1.2 is used in NR cells.
UE:

-
UE does not support the px_NR_OverlappingNotSupportedFrequencyBand_MFBI band.
Preamble:

-
UE is in state Switched OFF (state 0-A) according to 38.508-1 [4].
6.1.2.23.3.2
Test procedure sequence

Table 6.1.2.23.3.2-1/2 illustrate the downlink power levels and other changing parameters to be applied for the 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 marked "T1", "T2", "T3", "T4" and "T5" are applied at the points indicated in the Main behaviour description in Table 6.1.2.23.3.2-3.
Table 6.1.2.23.3.2-1: Time instances of cell power level and parameter changes for FR1

	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 3
	NR Cell 10
	Remark

	T1
	SS/PBCH

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

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	-80
	“Off”
	”Off”
	The power level values are set so that RCell 1 < RCell 2.

	T3
	SS/PBCH

SSS EPRE
	dBm/SCS
	-88
	Off”
	-76
	“Off”
	The power level values are set so that RCell 1 < RCell 3.

	T4
	SS/PBCH

SSS EPRE
	dBm/SCS
	“Off”
	“Off”
	“Off”
	-88
	The power level values are assigned to ensure the UE registered on NR Cell 10.

	T5
	SS/PBCH

SSS EPRE
	dBm/SCS
	-76
	“Off”
	“Off”
	-88
	The power level values are set so that RCell 10 < RCell 1.

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


Table 6.1.2.23.3.2-2: Time instances of cell power level and parameter changes for FR2

	
	Parameter
	Unit
	NR Cell 1
	NR Cell 2
	NR Cell 3
	NR Cell 10
	Remark

	T1
	SS/PBCH

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

	T2
	SS/PBCH

SSS EPRE
	dBm/SCS
	FFS
	FFS
	“Off”
	”Off”
	The power level values are set so that RCell 1 < RCell 2.

	T3
	SS/PBCH

SSS EPRE
	dBm/SCS
	FFS
	“Off”
	FFS
	“Off”
	The power level values are set so that RCell 1 < RCell 3.

	T4
	SS/PBCH

SSS EPRE
	dBm/SCS
	“Off”
	“Off”
	“Off”
	FFS
	The power level values are assigned to ensure the UE registered on NR Cell 10.

	T5
	SS/PBCH

SSS EPRE
	dBm/SCS
	FFS
	“Off”
	“Off”
	FFS
	The power level values are set so that RCell 10 < RCell 1.

	Note:
Power level “Off” is defined in TS38.508-1 [4] Table 6.2.2.2-2.


Table 6.1.2.23.3.2-3: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The SS changes the SS/PBCH EPRE level according to row "T1" in table 6.1.2.23.3.2-1/2.
	-
	-
	-
	-

	2
	The UE is switched on.
	-
	-
	-
	-

	3-22a1
	Steps 1 to 20a1 of the registration procedure described in TS 38.508-1 [4] Table 4.5.2.2-2 are performed on NR Cell 1.
	-
	-
	-
	-

	23
	Wait 1 second. (to ensure than 1 second has elapsed since the UE camped on the current serving cell)
	-
	-
	-
	-

	24
	The SS changes the SS/PBCH EPRE level according to row "T2" in table 6.1.2.23.3.2-1/2.
	-
	-
	-
	-

	25
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] clause 4.9.4 indicate that the UE is camped on NR Cell 2?
	-
	-
	1
	 P

	26
	Switch off UE in RRC_IDLE as described in TS 38.508-1 [4] subclause 4.9.6.1
	-
	-
	-
	-

	27
	The SS changes the SS/PBCH EPRE level according to row "T1" in table 6.1.2.23.3.2-1/2
	-
	-
	-
	-

	28
	The UE is switched on.
	-
	-
	-
	-

	29-48a1
	Steps 1 to 20a1 of the registration procedure described in TS 38.508-1 [4] Table 4.5.2.2-2 are performed on NR Cell 1.
	-
	-
	-
	-

	49
	Wait 1 second. (to ensure than 1 second has elapsed since the UE camped on the current serving cell)
	-
	-
	-
	-

	50
	The SS changes the SS/PBCH EPRE level according to row "T3" in table 6.1.2.23.3.2-1/2.
	-
	-
	-
	-

	51
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] clause 4.9.4 indicate that the UE is camped on NR Cell 3?
	-
	-
	2
	 P

	52
	Switch off UE in RRC_IDLE as described in TS 38.508-1 [4] subclause 4.9.6.1
	-
	-
	-
	-

	53
	The SS changes the SS/PBCH EPRE level according to row "T4" in table 6.1.2.23.3.2-1/2
	-
	-
	-
	-

	54
	The UE is switched on.
	-
	-
	-
	-

	55-74a1
	Steps 1 to 20a1 of the registration procedure described in TS 38.508-1 [4] Table 4.5.2.2-2 are performed on NR Cell 10.
	-
	-
	-
	-

	75
	Wait 1 second. (to ensure than 1 second has elapsed since the UE camped on the current serving cell)
	-
	-
	-
	-

	76
	The SS changes the SS/PBCH EPRE level according to row "T5" in table 6.1.2.23.3.2-1/2.
	-
	-
	-
	-

	77
	Check: Does the test result of generic test procedure in TS 38.508-1 [4] clause 4.9.4 indicate that the UE is camped on NR Cell 1 belonging to the MFBI band (px_MFBI_FrequencyBand)?
	-
	-
	3
	 P


6.1.2.23.3.3
Specific message contents
Table 6.1.2.23.3.3-1: Conditions for specific message contents in Table 6.1.2.23.3.3-4
	Condition
	Explanation

	Cell 3
	This condition applies to system information transmitted on Cell 3.

	Cell 10
	This condition applies to system information transmitted on Cell 10.


Table 6.1.2.23.3.3-2: SIB1 for NR Cell 1, NR Cell 2 and NR Cell 3 (preamble and all steps, Table 6.1.2.23.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.1-28

	Information Element
	Value/remark
	Comment
	Condition

	SIB1::= SEQUENCE {
	
	
	

	  servingCellConfigCommon SEQUENCE{
	
	
	

	    downlinkConfigCommon SEQUENCE{
	
	
	

	      frequencyInfoDL SEQUENCE {
	
	
	

	        frequencyBandlist SEQUENCE {
	
	
	

	        freqBandIndicatorNR
	An overlapping not supported frequency band MFBI under test (px_NR_OverlappingNotSupportedFrequencyBand_MFBI).
	
	

	        freqBandIndicatorNR
	An overlapping Band under test (px_MFBI_NR_FrequencyBand).
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.23.3.3-3: SIB4 for NR Cell 1 (preamble and all steps, Table 6.1.2.23.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB4::= SEQUENCE {
	
	
	

	  InterFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	
	
	

	    dl-CarrierFreq[1]
	Same downlink ARFCN as used for NR Cell 10
	
	

	    dl-CarrierFreq[2]
	Same downlink ARFCN as used for NR Cell 3
	
	

	    frequencyBandlist SEQUENCE {
	
	
	

	      freqBandIndicatorNR
	An overlapping Band under test (px_MFBI_NR_FrequencyBand).
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 6.1.2.23.3.3-4: SIB4 for NR Cell 3 and NR Cell 10 (preamble and all steps, Table 6.1.2.23.3.2-3)
	Derivation Path: TS 38.508-1 [4], Table 4.6.2-3

	Information Element
	Value/remark
	Comment
	Condition

	SIB4::= SEQUENCE {
	
	
	

	  InterFreqCarrierFreqList SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {
	
	
	

	    dl-CarrierFreq
	Same downlink ARFCN as used for NR Cell 1
	
	NR Cell 3
NR Cell 10

	    frequencyBandList SEQUENCE {
	
	
	

	      freqBandIndicatorNR
	An overlapping Band under test (px_MFBI_NR_FrequencyBand).
	
	NR Cell 3

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


