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20.22.1
Cell selection

20.22.1.1
Definition and applicability

Cell selection is a process in which an MS, whenever a new PLMN is selected, attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible, normal cell selection and stored list cell selection. The process ensures that the MS is camped on a cell from which it can reliably decode downlink data and with which it has a high probability of communications on the uplink. Once the MS is camped on a cell, access to the network is allowed.

20.22.1.2
Conformance requirement

1.
… the MS shall be able to select the correct (fourth strongest) cell and be able to respond to paging on that cell within 30 seconds of switch on, when the three strongest cells are not suitable. This assumes a valid SIM with PIN disabled and ideal radio conditions. This requirement is not applicable for multi-RAT mobile stations.
 3GPP TS 05.08 / 3GPP TS 45.008, subclause 6.1.

2.
There are various requirements that a cell must satisfy before an MS can perform normal camping on it:

2.1
(i)
It should be a cell of the selected PLMN

2.2
(ii)
It should not be "barred" (see subclause 3.5.1)

2.3
(iii)
It should not be in an LA which is in the list of "forbidden LAs for roaming";

2.4
(iv)
The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. This is estimated as shown in subclause 3.6. 3GPP TS 03.22, subclause 3.2.1.

NOTE:
Criteria 2.3 (iii) is not applicable for Cell Selection.

3.
Initially the MS looks for a cell which satisfies these 4 constraints ("suitable cell") by checking cells in descending order of received signal strength. If a suitable cell is found, the MS camps on it, 3GPP TS 03.22, subclause 3.2.1.

4.
The MS shall be able to calculate correctly the path loss criterion parameter C1, used for cell selection and reselection, 3GPP TS 05.08, subclause 6.4.

20.22.1.3
Test purpose 

1.
To verify that the MS meets conformance requirement 1. even when one of the other cells supports GPRS.

2.
To verify that:

2.1
The MS does not select a cell of a PLMN, which is not the selected PLMN.

2.2
The MS does not select a cell which is "barred".

2.4
The MS does not select a cell with C1 < 0.

3.
To verify that the MS selects suitable cells in descending order of received signal strength.

4.
To verify that the MS does not select a cell with C1 < 0.

20.22.1.4
Method of test

20.22.1.4.1
Initial conditions

Parameters changed from the default values in table 20.22.1.

	Parameter
	Cell A
	Cell B
	Cell C
	Cell D
	Cell E

	
	Carrier 1
	Carrier 2
	Carrier 6
	Carrier 3
	Carrier 4
	Carrier 5

	Channel Type Carried
	BCCH
	BCCH
	PBCCH
	BCCH
	BCCH
	BCCH

	RF Signal Level (dBm)
	-75
	-80
	-80
	-70
	-60
	-70

	
	
	
	
	
	
	

	Serving Cell parameters
	
	
	
	
	
	

	 CBA
	0
	0
	--
	0
	1
	0

	 RXLEV_ACCESS_MIN (dBm)
	-90
	Default
	--
	-90
	-90
	-60

	 GPRS_RXLEV_ACCESS_MIN
	--
	--
	-90
	--
	--
	--

	 MNC
	Default
	Default
	Default
	See Table 20.1c
	Default
	Default

	 MCC
	Default
	Default
	Default
	002
	Default
	Default

	
	
	
	
	
	
	

	Neighbour Cell parameters
	
	
	
	
	
	

	 GPRS_RXLEV_ACCESS_MIN
	Default
	-90
	--
	Default
	Default
	Default

	
	
	
	
	
	
	

	C1
	15
	10 
	
	20
	30
	-10


NOTE 1:
For an E-GSM MS carrier 1 and carrier 5 ARFCNs are chosen in the E-GSM band, carrier 3 and carrier 4 ARFCNs in the P-GSM band.

NOTE 2:
Carrier 2 is the BCCH carrier which broadcasts the position of the PBCCH channel in the cell (carrier 6).

NOTE 3:
Carriers 1, 3, 4 and 5 do not support GPRS. 

NOTE 4:
Serving Cell Parameters are coded and transmitted on the specified Channel Type whilst Neighbour Cell Parameters are coded and transmitted on the PBCCH, but refer to the Neighbour BCCH carriers.

20.22.1.4.2
Procedure

a)
The SS activates and pages on the MS on all carriers. All Carriers are monitored for RA requests from the MS.

b)
The MS is switched on.

20.22.1.5
Test requirements

1) After step b), the first response from the MS shall be on carrier 1 within 33 s. There shall be no response from the MS on any other carrier.

NOTE:   Multi-RAT MS may take more than 33secs to send first response on carrier 1.
[NEXT_CHANGE]
20.22.8
Cell selection when the best cell does not support GPRS

20.22.8.1
Definition and applicability

Cell selection is a process in which an MS, whenever a new PLMN is selected, attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible, normal cell selection and stored list cell selection. The process ensures that the MS is camped on a cell from which it can reliably decode downlink data and with which it has a high probability of communications on the uplink. The support of GPRS is not a condition to select a cell. Once the MS is camped on a cell, access to the network is allowed.

This test is applicable for all types of GPRS MSs.

20.22.8.2
Conformance requirement

1.
… the MS shall be able to select the correct (fourth strongest) cell and be able to respond to paging on that cell within 30 seconds of switch on, when the three strongest cells are not suitable. This assumes a valid SIM with PIN disabled and ideal radio conditions.This requirement is not applicable for multi-RAT mobile stations.
3GPP TS 05.08 / 3GPP TS 45.008, subclause 6.1.

2.
There are various requirements that a cell must satisfy before an MS can perform normal camping on it:

2.1 (i)
It should be a cell of the selected PLMN;

2.2 (ii)
It should not be "barred" (see subclause 3.5.1);

2.3 (iii)
It should not be in an LA which is in the list of "forbidden LAs for roaming";

2.4 (iv)
The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. This is estimated as shown in subclause 3.6. 3GPP TS 03.22, subclause 3.2.1.

NOTE:
Criteria 2.3 (iii) is not applicable for Cell Selection.

3.
Initially the MS looks for a cell which satisfies these 4 constraints ("suitable cell") by checking cells in descending order of received signal strength. If a suitable cell is found, the MS camps on it, 3GPP TS 03.22, subclause 3.2.1.

4.
The MS shall be able to calculate correctly the path loss criterion parameter C1, used for cell selection and reselection, 3GPP TS 05.08, subclause 6.4.

20.22.8.3
Test purpose 

1.
To verify that the MS meets conformance requirement 1. even when one of the other cells supports GPRS.

2.
To verify that:

2.1
The MS does not select a cell of a PLMN, which is not the selected PLMN.

2.2
The MS does not select a cell which is "barred".

2.4
The MS does not select a cell with C1 < 0.

3.
To verify that the MS selects suitable cells in descending order of received signal strength.

4.
To verify that the MS does not select a cell with C1 < 0.

20.22.8.4
Method of test

20.22.8.4.1
Initial conditions

Parameters changed from the default values in table 20.22.1.

	Parameter
	Cell A
	Cell B
	Cell C
	Cell D
	Cell E

	
	Carrier 1
	Carrier 2
	Carrier 3
	Carrier 4
	Carrier 5

	Channel Type Carried
	BCCH
	BCCH
	BCCH
	BCCH
	BCCH

	RF Signal Level (dBm)
	-75
	-80
	-70
	-60
	-70

	
	
	
	
	
	

	GPRS Support
	N
	Y
	N
	N
	N

	CBA
	0
	0
	0
	1
	0

	RXLEV_ACCESS_MIN (dBm)
	-90
	-90
	-90
	-90
	-60

	GPRS_RXLEV_ACCESS_MIN
	--
	--
	--
	--
	--

	MNC
	Default
	Default
	See Table 20.1c
	Default
	Default

	MCC
	Default
	Default
	002
	Default
	Default

	C1
	15
	10 
	20
	30
	-10


NOTE 1:
For an E-GSM MS carrier 1 and carrier 5 ARFCNs are chosen in the E-GSM band, carrier 3 and carrier 4 ARFCNs in the P-GSM band.

NOTE 2:
Carrier 2 supports GPRS without PBCCH channel in the cell.

NOTE 3:
Carriers 1, 3, 4 and 5 do not support GPRS.

20.22.8.4.2
Procedure

a)
The SS activates and pages on the MS on all carriers. All Carriers are monitored for RA requests from the MS.

b)
The MS is switched on.

20.22.8.5
Test requirements

1)
After step b), the first response from the MS shall be on carrier 1 within 33 s. There shall be no response from the MS on any other carrier.
NOTE:   Multi-RAT MS may take more than 33secs to send first response on carrier 1.
[NEXT_CHANGE]
20.22.10
Cell Selection-Search for Suitable Cell/ cell priority

20.22.10.1
Definition and applicability

This test is applicable for all types of GPRS mobiles.

20.22.10.2
Conformance requirement

For normal service, the MS has to camp on suitable cell.The choice of such a suitable cell for the purpose of receiving normal service is referred to as "normal camping".If a suitable cell is found,the MS camps on it and performs any registration necessary.Cells can have two levels of priority, suitable cells which are of low priority are only camped on if there are no other suitable cells of normal priority (3GPP TS 03.22, subclause 3.5.2).

20.22.10.3
Test purpose 

To verify that the MS selects cells of Normal priority even though there is a stronger suitable cell of low priority. Thus it verifies that PBCCH presence does not degrade the MS functionality.

20.22.10.4
Method of test

Initial conditions

	Parameter
	Cell 1
	Cell 2

	
	Carrier1
	Carrier2
	Carrier3
	Carrier4

	Channel Type carried
	BCCH
	PBCCH
	BCCH
	PBCCH

	RF Signal Level (dBm)
	-70
	-70
	-80
	-80

	
	
	
	
	

	Serving Cell Parameters
	
	
	
	

	 RXLEV_ACCESS_MI N (dBm)
	-90
	--
	-90
	--

	 GPRS_RXLEV_ACCE SS_MIN (dBm)
	--
	-90
	--
	-90

	 CELL_BAR_QUALIFY
	1
	--
	 0
	--

	
	
	
	
	

	C1
	20
	--
	10
	--


NOTE 1:
Carrier 1 and carrier 3 are the BCCH Carriers which broadcasts the position of the PBCCH channel in the cell (carrier 2 and carrier 4).

NOTE 2:
Serving Cell Parameters are coded and transmitted on the specified Channel Type

NOTE 3:
Cell Bar Qualify is transmitted on BCCH.CBQ = 1,low priority and CBQ = 0 is normal priority.

Procedure

a)
The SS activates all Carriers.

b)
MS is Switched on.

20.22.10.5 
Test Requirements

1)
After Step b) the response from the MS shall be on Carrier 4 within 33s.

NOTE 1:   Multi-RAT MS may take more than 33secs to send response on Carrier 4  . 

NOTE 2:
Cell 1 BCCH carrier is stronger, but has low priority, So MS should camp on Cell 2.

20.22.11
Cell Selection/No normal priority cell

20.22.11.1
Definition and applicability

This test is applicable for all types of GPRS mobiles.

20.22.11.2
Conformance requirement

Cells can have two levels of priority,suitable cells which are of low priority are only camped on if there are no other suitable cells of normal priority (3GPP TS 03.22 subclause 3.2.1).

20.22.11.3
Test purpose

To verify that the MS camps on a cell of low priority when no suitable cells of normal priority are available. Thus it verifies that PBCCH presence does not degrade the MS functionality.

20.22.11.4
Method of test

Initial conditions

	Parameter
	Cell 1
	Cell 2

	
	Carrier1
	Carrier2
	Carrier3
	Carrier4

	Channel Type carried
	BCCH
	PBCCH
	BCCH
	PBCCH

	RF Signal Level (dBm)
	-80
	-80
	-100
	-100

	
	
	
	
	

	Serving Cell Parameters
	
	
	
	

	 RXLEV_ACCESS_MI N (dBm)
	-90
	--
	-90
	--

	 GPRS_RXLEV_ACCESS _MIN (dBm)
	--
	-90
	--
	-90

	 CELL_BAR_QUALIF Y
	1
	--
	0
	--

	
	
	
	
	

	C1
	10
	--
	-10
	--


NOTE 1:
Carrier 1 and Ccrrier 3 are the BCCH Carriers which broadcasts the position of the PBCCH channels in the cell (carrier 2 and carrier 4).

NOTE 2:
Serving Cell Parameters are coded and transmitted on the specified Channel Type

NOTE 3:
Cell Bar Qualify is transmitted on BCCH.CBQ = 1,low priority and CBQ = 0 is normal priority.

Procedure

a)
The SS activates all the Carriers.

b)
MS is switched on.

20.22.11.5 
Test Requirements

1)
After Step b) the first response from the MS shall be on Carrier 2 within 33 s.

NOTE 1:
Cell 1 BCCH carrier is stronger, but has low priority, So MS should camp on Carrier 2 (PBCCH carrier on Cell 1).
NOTE 2:   Multi-RAT MS may take more than 33secs to send first response on Carrier 2.

 [NEXT_CHANGE]
20.22.13
Cell Reselection based on C32 quality

20.22.13.1
Definition and applicability

This test is applicable for all types of GPRS mobiles.

20.22.13.2
Conformance requirement

At least for every new sample or every second, whichever is the greatest,the MS shall update RLA_P and calculate the value of C1, C31 and C32 for the serving cell and the non-serving cells; (3GPP TS 05.08, subclause 10.1.2). The MS shall make a cell re-selection if:

a.
The path loss criterion parameter (C1) for the serving cell falls below zero.

b.
A non-serving suitable cell (see 3GPP TS 03.22) is evaluated to be better than the serving cell.The best cell is the cell with highest value of C32 among:

-
those cells that have the highest PRIORITY_CLASS among those that fulfill the criterion C31 ( 0; or

-
all cells, if no cells fulfill the criterion C31 ( 0;

-
if the parameter C32_QUAL is set, positive GRPS_RESELECT_OFFSET values shall be only be applied to the neighbour cell with the highest RLA_P value of those cells for which C32 is compared above.

PRIORITY_CLASS and C32_QUAL are broadcast on PBCCH of the serving cell.

When evaluating the best cell, the fol​lowing hysteresis values shall be sub​tracted from the C32 value for the neighbour cells:

-
in standby state, if the new cell is in the same routing area: 0.

-
in ready state, if the new cell is in the same routing area:

-
GPRS_CELL_RESELECT_HYSTERE SIS.If the parameter C31_HYST is set;

-
GPRS_CELL_RESELECT_HYSTE RESIS shall also be subtracted from the C31 value for the neighbour cells.

-
in standby or ready state, if the new cell is in a different routing area:

-
RA_RESELECT_HYSTERESIS.

-
in case of a cell re-selection occurred within the previous 15 s: 5 dB.

GPRS_CELL_RESELECT_HYSTERE SIS, C31_HYST and RA_RESELECT_HYSTERESIS are broadcast on PBCCH of the serving cell (3GPP TS 05.08 subclauses 10.1, 3GPP TS 05.08 10.1.2 and 10.1.3).

20.22.13.3
Test purpose

To verify that if C32_QUAL is set, positive GPRS_RESELECT_OFFSET values shall only be applied for the neighbour cells with the highest RLA value of those cells for which C32 is compared, Otherwise positive GRO shall be applied for all the neighbour cells.

20.22.13.4 
Method of test

Initial conditions

	Parameter
	Cell 1
	Cell 2
	Cell 3

	
	Carrier1
	Carrier2
	Carrier3
	Carrier4
	Carrier5
	Carrier6

	Channel Type carried
	BCCH
	PBCCH
	BCCH
	PBCCH
	BCCH
	PBCCH

	RF Signal Level (dBm)
	-50 to -75
	-50 to -75
	-60
	-60
	-65
	-65

	
	
	
	
	
	
	

	Serving Cell Parameters
	
	
	
	
	
	

	 RXLEV_ACCESS_MIN (dBm)
	-90
	--
	-90
	--
	-90
	--

	 GPRS_RXLEV_ACCESS_ MIN (dBm)
	--
	-90
	--
	-90
	--
	-90

	 GPRS_PRIORITY_CLASS
	--
	1
	--
	1
	--
	1

	 GPRS_HCS_THR (dBm)
	--
	-90
	--
	-80
	--
	-80

	 C32_QUAL
	--
	1
	--
	0
	--
	0

	
	
	
	
	
	
	

	Neighbour Cell Parameters
	
	
	
	
	
	

	 GPRS_RESELECT_OFFS ET (dB)
	Default
	--
	2
	--
	10
	--

	 GPRS_PRIORITY_CLASS
	1
	--
	1
	--
	1
	--

	 GPRS_HCS_THR (dBm)
	-90
	--
	-80
	--
	-80
	--

	
	
	
	
	
	
	

	C1
	40 to 15
	--
	30
	--
	 25
	--

	C31
	30 to 5
	--
	20
	--
	10
	--

	C32
	40 to 15
	--
	32
	--
	25
	--


NOTE 1:
All cells shall be in the same routing area.

NOTE 2:
Carrier 1, carrier 3 and carrier 5 are the BCCH Carriers which broadcasts the position of the PBCCH channels in the cell (carrier 2, carrier 4 and carrier 6).

NOTE 3:

Serving Cell Parameters are coded and transmitted on the specified Channel Type whilst Neighbour Cell Parameters are coded and transmitted on the PBCCH, but refer to the neighbouring BCCH carriers

20.22.13.4.2
Procedure

a)
The SS activates all carriers. The MS is paged continuously on Carriers 4 and 6.

b)
MS is switched on.

c)
GPRS attach procedure is completed by SS. The SS waits 20s.

d)
The RF level of Carrier 1 and 2 is decreased to -75 so that C32 (Cell 1) is lesser than that of the other cells.

20.22.13.5 
Test Requirements

1)
The MS shall camp on Cell 1 within 33 s after step b).

2)
The MS is GPRS Attached after step c).

3)
The MS shall respond to continuous paging with a Packet Channel Request on Carrier 4 within 7s + max(5s, 5 consecutive paging blocks of that MS). (time allowed includes 2s to decode BCCH on Carrier 3, 2s for PSI1 decoding, 2s to decode PBCCH on Carrier 4 and 1s for reselection) .

NOTE 1:
C32(n) = C1(n)+GRO {n is the neighboring cells}.

NOTE 2:
If C32_QUAL is set on PBCCH then this positive GRO is added to only highest RLA_P, i.e. to Carrier4. So Cell 2 is selected. If C32_QUAL was not set, then GRO is added to all the carriers. So Carrier 6 would have been more suitable.
NOTE 3:   Multi-RAT MS may take more than 33secs to camp on Cell 1.
[NEXT_CHANGE]

20.22.15
Cell Reselection/ ready state / no reselection

20.22.15.1
Definition and applicability

This test is applicable for all classes of GPRS Mobiles.

20.22.15.2
Conformance requirement

At least every 5 s, the MS shall calculate the value of C1 and C2 for the serv​ing cell and recalculate C1 and C2 values for non-serving cells (if necessary). 3GPP TS 05.08 subclause 6.6.2.

The MS shall then check whether:

i)
the path loss criterion (C1) for the current serving cell falls below zero for a period of 5 s. This indicates that the path loss to the cell has become too high.

ii)
The calculated value of C2 for a non-serving suitable cell exceeds the value of C2 for the serving cell for a period of 5 s except:

a)
in the case of a new cell being in a different Location Area or, for a GPRS MS, in a different routing area or always for a GPRS MS in ready state in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least CELL_RESELECT_HYSERISIS dB as defined by the BCCH data from the current serving cell, for a period of 5 s.

20.22.15.3
Test purpose

To verify that the MS does not reselect because of a C2 criteria when GMM is in ready state (MS GPRS attached) and when the C2 value for adjacent cell exceeds the C2 value of the serving cell by at least CELL_RESELECT_HYSTERESIS dB for a period of less than 5 s.

NOTE:
The serving cell C2 decreases before mobile is out of ready state with the following conditions.

a)
C2 (Serving) + CELL_RESELECT_HYSTERESIS > C2 (Adjacent).

b)
C2 (Serving) + CELL_RESELECT_HYSTERESIS < C2(Adjacent) for < 5 s.

20.22.15.4
Method of Test

Initial Conditions

Parameters changed from the default values in table 20.22.1.

	Parameter
	Cell 1
	Cell 2

	
	Carrier1
	Carrier2

	Channel Type carried
	BCCH
	BCCH

	RF Signal Level (dBm)
	-55 to –75
	-60

	
	
	

	RXLEV_ACCESS_MIN (dBm)
	-90
	-90

	CRH
	10
	Default

	
	
	

	C2
	35 to 15
	30


NOTE 1:
MS must be configured to Initiate GPRS Attach on Power On.

NOTE 2:
Cell reselection criteria from the above parameters:


[C2(s)+CRH = 25] < [C2(n) = 30]


for a period of less than 5 s, where 's' denotes the serving cell and 'n' denotes the non-serving cell. After 5 s, C2 of serving cell goes back to the original higher value. 


[C2(s)+CRH = 45 ] > [C2(n) = 30]

NOTE 3:
Each Cell Supports GPRS without PBCCH

20.22.15.4.2
Procedure

a)
The SS activates both carriers. The MS is paged continuously on Carrier 2.

b)
MS is switched on.

c)
The SS completes the GPRS Attach procedure (Ready Timer  deactivated).

d)
The C2 value for carrier 1 is decreased by 20 dB for < 5 s.

20.22.15.5
Test requirements

1)
The MS shall camp on carrier 1 within 33 s after step b), and initiate the GPRS Attach procedure.

2)
The MS is in GMM Ready State after step c).

2) After step d) there shall be no access on Carrier 2 for 50s.

NOTE:   Multi-RAT MS may take more than 33secs to camp on carrier 1.
20.22.16
Cell Reselection/ ready state/ Reselection and Cell update procedure 

20.22.16.1
Definition and applicability

This test is applicable to all classes of GPRS Mobiles.

20.22.16.2
Conformance requirement

The MS is required to perform the following measurements to ensure that the path loss criterion to the serving cell is acceptable.(3GPP TS 05.08 subclause 6.6.2).

At least every 5s the MS shall calculate the value of C1 and C2 for the serving cell and re-calculate C1 and C2 values for non serving cells (if necessary). The MS shall then check whether:

1)
The path loss criterion (C1) for current serving cell falls below zero for a period of 5 s. This indicates that the path loss to the cell has become too high.

2)
The calculated value of C2 for non -serving suitable cell exceeds the value of C2 for the serving cell for a period of 5 s, except:

a)
in the case of new cell being in a different location area, for a GPRS MS, in a different routing area or always for a GPRS Ms in ready state in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least CELL_RESELECT_HYSTERSIS dB as defined by the BCCH data from the current serving cell, for a period of 5 s; or

b)
in case of a cell reselection occurring within the previous 15 s in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least 5dB for a period of 5 s.

This indicates that it is a better cell.

A cell update takes place when the MS enters a new cell inside the current RA and the MS is in READY state. If the RA has changed, a routeing area update is executed instead of a cell update (3GPP TS 03.60 subclause 6.9.11).

20.22.16.3
Test purpose

1.
To verify that the MS reselects an adjacent cell because of a C2 criteria when GMM is in ready state (MS GPRS attached) and when the C2 value for adjacent cell exceeds the C2 value of the serving cell by at least CELL_RESELECT_HYSTERESIS dB for a period of 5 s.

2.
To verify that the MS performs the cell update procedure (when the cell is in the same Routing Area) and


C2(Serving) + CELL_RESELECT_HYSTERESIS < C2(Adjacent) for at least 5 s.

20.22.16.4
Method of Test

Initial Conditions

Parameters changed from the default values in table 20.22.1.

	Parameter
	Cell 1
	Cell 2

	
	Carrier1
	Carrier2

	Channel Type carried
	BCCH
	BCCH

	RF Signal Level (dBm)
	-60 to –75
	-65

	
	
	

	RXLEV_ACCESS_MIN (dBm)
	-90
	-90

	CRH (dB)
	6
	Default

	
	
	

	C2
	30 to 15
	25


NOTE 1:
Cell reselection criteria from the above parameters:


[C2(s) = 15 ] < [C2(n) = 25] for a period > 5 s.


[C2(s)+CRH = 21] < [C2(n) = 25] for a period > 5 s.

NOTE 2:
Each Cell Supports GPRS without PBCCH

Procedure

a)
The SS activates both carriers.

b)
MS is switched on.

c)
The SS completes the GPRS Attach procedure (Ready Timer  deactivated). The SS waits 20s.

d)
The C2 value for carrier 1 is decreased by 15 dB.

20.22.16.5
Test requirements

1)
The MS shall camp on carrier 1 within 33 s after step b) and initiate a GPRS Attach procedure.

2)
The MS is in GMM ready state after step c).

3)
After step d) the MS shall initiate the Cell Update procedure on Carrier 2 within 22s.

NOTE 1:
Time allowed includes 5.9s to perform running average on Carrier 1 (based on BS_PA_MFRMS of 5), 5s to update C2, 5s to check the C2 value for adjacent cell exceeds the C2 value of the serving cell by at least CELL_RESELECT_HYSTERESIS, 2.4s to decode BCCH carrier, 1s for reselection and 10% timer tolerance.
NOTE 2:   Multi-RAT MS may take more than 33secs to camp on carrier 1.
20.22.17
C2 reselection in another RA - no cell reselection 

20.22.17.1
Definition and applicability

This test is applicable for all classes of GPRS Mobiles.

20.22.17.2
Conformance requirement

The MS is required to perform the following measurements to ensure that the path loss criterion to the serving cell is acceptable.(3GPP TS 05.08 subclause 6.6.2)

At least every 5 s the MS shall calculate the value of C1 and C2 for the serving cell and re-calculate C1 and C2 values for non serving cells(if necessary).The MS shall then check whether:

1)
The path loss criterion (C1) for current serving cell falls below zero for a period of 5 s. This indicates that the path loss to the cell has become too high.

2)
The calculated value of C2 for non -serving suitable cell exceeds the value of C2 for the serving cell for a period of 5 s, except:

a)
in the case of new cell being in a different location area, for a GPRS MS, in a different routing area or always for a GPRS Ms in ready state in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least CELL_RESELECT_HYSTERSIS dB as defined by the BCCH data from the current serving cell, for a period of 5 s; or

b)
in case of a cell reselection occurring within the previous 15 s in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least 5dB for a period of 5 s.

This indicates that it is a better cell.

A cell update takes place when the MS enters a new cell inside the current RA and the MS is in READY state. If the RA has changed, a routeing area update is executed instead of a cell update (3GPP TS 03.60 subclause 6.9.11).

20.22.17.3
Test purpose

To verify that the MS does not reselecting an adjacent cell when the cell is in a routing area different from the serving cell's one and when the C2 value for the adjacent cell does not exceed the C2 value of the serving cell for a period of 5 s by at least CRH dB.

20.22.17.4
Method of Test

Initial Conditions 

	Parameter
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	Carrier1
	Carrier2
	Carrier3
	Carrier4

	Channel Type carried
	BCCH
	BCCH
	BCCH
	BCCH

	RF Signal (dBm)
	-60 to -80
	-65
	-75
	-75

	
	
	
	
	

	CBA
	0
	0
	0
	0

	RXLEV_ACCESS_MI N (dBm)
	-100
	-100
	-100
	-100

	CRH (dB)
	+10
	Default
	Default
	Default

	
	
	
	
	

	C1
	40 to 20
	35
	25
	25

	C2
	40 to 20
	35
	25
	25


NOTE 1:
Carrier 1 and carrier 3 are in same routing area, carrier 2 and carrier 4 are in different routing area from carriers 1 and 3.

NOTE 2:
Each Cell Supports GPRS without PBCCH

20.22.17.4.2
Procedure

a)
The SS activates all carriers. The MS is continuously paged on Carriers 2, 3 and 4.

b)
MS is switched ON.

c)
The SS shall complete the GPRS attach procedure (Ready timer  deactivated). The SS waits 20s.

d)
Decrease the RF level of Carrier 1 such that the following conditions are met for a period of less than 5 s.

-
C2(adjacent) > C2(Serving);

-
C2+CRH(serving cell) < C2(adjacent cell).

20.22.17.5
Test requirements

1)
MS shall camp on Carrier 1 after step b) and initiate a GPRS attach procedure within 33s.

2)
The MS is in GMM ready state after step c).

3)
After step d) there shall be no access on Carriers 2, 3 or 4 for 50s.
NOTE:   Multi-RAT MS may take more than 33secs to camp on Carrier 1.
20.22.18
C2 reselection in another Routing Area - Routing Area Update

20.22.18.1
Definition and applicability

This test is applicable for all classes of GPRS Mobiles.

20.22.18.2
Conformance requirement

The MS is required to perform the following measurements to ensure that the path loss criterion to the serving cell is acceptable.(3GPP TS 05.08 subclause 6.6.2)

At least every 5 s the MS shall calculate the value of C1 and C2 for the serving cell and re-calculate C1 and C2 values for non serving cells(if necessary).The MS shall then check whether:

1)
The path loss criterion (C1) for current serving cell falls below zero for a period of 5 s. This indicates that the path loss to the cell has become too high.

2)
The calculated value of C2 for non -serving suitable cell exceeds the value of C2 for the serving cell for a period of 5 s, except:

a)
in the case of new cell being in a different location area, for a GPRS MS, in a different routing area or always for a GPRS Ms in ready state in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least CELL_RESELECT_HYSTERSIS dB as defined by the BCCH data from the current serving cell, for a period of 5 s; or

b)
in case of a cell reselection occurring within the previous 15 s in which case the C2 value for the new cell shall exceed the C2 value of the serving cell by at least 5 dB for a period of 5 s.

This indicates that it is a better cell.

A cell update takes place when the MS enters a new cell inside the current RA and the MS is in READY state. If the RA has changed, a routeing area update is executed instead of a cell update (3GPP TS 03.60 subclause 6.9.11).

20.22.18.3
Test purpose

1.
To Verify that when the MS is in ready state, the MS reselects an adjacent cell when the cell is in a routing area different from the serving cell's one and when the C2 value for the adjacent cell exceed the C2 value of the serving cell for a period of 5 s by at least CRH dB.

2.
To verify that the MS performs the Normal Routing Area Update procedure.

20.22.18.4
Method of Test

Initial Conditions:
	
	Cell 1
	Cell 2
	Cell 3
	Cell4

	Parameter
	Carrier1
	Carrier2
	Carrier3
	Carrier4

	Channel Type carried
	BCCH
	BCCH
	BCCH
	BCCH

	RF Signal (dBm)
	-60 to –80
	-65
	-75
	-75

	
	
	
	
	

	CBA
	0
	0
	0
	0

	RXLEV_ACCESS_MIN (dBm)
	-100
	-100
	-100
	-100

	CRH (dB)
	+10
	Default
	Default
	Default

	
	
	
	
	

	C1
	40 to 20
	35
	25
	25

	C2
	40 to 20
	35
	25
	25


NOTE 1:
Carrier 1 and carrier 3 are in same routing area.

NOTE 2:
Carrier 2 and carrier 4 are in different routing area from carrier 1 and carrier 3.

NOTE 3:
Each Cell Supports GPRS without PBCCH

20.22.18.4.2
Procedure

a)
The SS activates all carriers.

b)
MS is switched ON.

c)
SS Completes the GPRS attach procedure (Ready timer deactivated).

d)
The RF level of Carrier 1 is decreased to –80 dBm such that the following condition is met:

-
C2(serving) +CRH< C2(adjacent cell).

20.22.18.5
Test requirements

1)
MS shall camp on Carrier 1 after step b) and initiate a GPRS attach procedure within 33s.

2)
The MS is in GMM ready state after step c). The SS waits 20s.

3)
After step d) the MS shall reselect to carrier 2 within 22s. The MS shall initiate the Routing Area Update procedure.

NOTE 1:
Time allowed includes 5.9s to perform running average on Carrier 1 (based on BS_PA_MFRMS of 5), 5s to update C2, 5s to check the C2 value for adjacent cell exceeds the C2 value of the serving cell by at least CELL_RESELECT_HYSTERESIS, 2.4s to decode BCCH carrier, 1s for reselection and 10% timer tolerance.
NOTE 2:   Multi-RAT MS may take more than 33secs to camp on Carrier 1.
[NEXT_CHANGE]

20.22.26
Cell Reselection based on C32 quality / Cell Reselection on CCCH - PBCCH not supported

20.22.26.1
Definition and applicability

This test is applicable for all types of GPRS mobiles.

20.22.26.2
Conformance requirement

At least for every new sample or every second, whichever is the greatest,the MS shall update RLA_P and calculate the value of C1, C31 and C32 for the serving cell and the non-serving cells; 3GPP TS 05.08, subclause 10.1.2.The MS shall make a cell re-selection if:

a.
The path loss criterion parameter (C1) for the serving cell falls below zero.

b.
A non-serving suitable cell (see 3GPP TS 03.22) is evaluated to be better than the serving cell.The best cell is the cell with highest value of C32 among:

-

Those cells that have the highest PRIORITY_CLASS among those that fulfill the criterion C31 ( 0;or

-

All cells, if no cells fulfill the criterion C31 ( 0.

-

If the parameter C32_QUAL is set, positive GRPS_RESELECT_OFFSET values shall be only be applied to the neighbour cell with the highest RLA_P value of those cells for which C32 is compared above.

PRIORITY_CLASS and C32_QUAL are broadcast on PBCCH of the serving cell.

When evaluating the best cell, the following hysteresis values shall be subtracted from the C32 value for the neighbor cells:

-
in standby state, if the new cell is in the same routing area: 0.

-
in ready state, if the new cell is in the same routing area:

-
GPRS_CELL_RESELECT_HYSTERESIS.If the parameter C31_HYST is set;

-
GPRS_CELL_RESELECT_HYSTERESIS shall also be subtracted from the C31 value for the neighbour cells.

-
in standby or ready state, if the new cell is in a different routing area:

-
RA_RESELECT_HYSTERESIS.

-
in case of a cell re-selection occurred within the previous 15 s: 5 dB.

-
GPRS_CELL_RESELECT_HYSTERESIS,C31_HYST and RA_RESELECT_HYSTERESIS are broadcast on PBCCH of the serving cell.

The cell re-selection procedures defined in subclauses 10.1.1 to 10.1.3 (of 3GPP TS 05.08) apply to the MS attached to GPRS if a PBCCH exists in the serving cell. These procedures shall also apply for cells for which GPRS cell re‑selection parameters are provided to the MS in a Packet Cell Change Order or Packet Measurement Order message. Otherwise the MS shall perform cell re-selection according to the idle mode procedures defined in clause 6 of 3GPP TS 05.08.

20.22.26.3
Test purpose

To verify that if C32_QUAL is set, positive GPRS_RESELECT_OFFSETvalues shall only be applied for the neighbour cells with the highest RLA value of those cells for which C32 is compared, Otherwise positive GRO shall be applied for all the neighbour cells.

20.22.26.4 
Method of test

Initial conditions

	Parameter
	Cell 1
	Cell 2
	Cell 3

	
	Carrier1
	Carrier2
	Carrier3

	Channel Type carried
	BCCH
	BCCH
	BCCH

	RF Signal Level (dBm)
	-60 to -90
	-60
	-70

	
	
	
	

	CELL_RESELECT_HYSTERESIS (dB)
	4
	4
	4

	CELL_RESELECT_OFFS ET (dB)
	0
	10
	0

	RXLEV_ACCESS_MIN (dBm)
	-100
	-90
	-100

	GPRS_RXLEV_ACCESS_MIN (dBm)
	-100
	-90
	-100

	GPRS_PRIORITY_CLASS
	0
	0
	0

	GPRS_RESELECT_OFFS ET (dB)
	Default
	4
	10

	GPRS_HCS_THR (dBm)
	
	-80
	-80

	
	
	
	

	C1
	40 to 10
	30
	30

	C2
	40 to 10
	40
	30

	C31
	0
	20
	10

	C32
	40 to 10
	 30
	 36


NOTE 1:
All cells shall be in the same routing area.

NOTE 2:
As PBCCH is not supported, C32_QUAL value is always ZERO, as per table 4 of 3GPP TS 05.08. Table 4 gives info regarding Conversion from idle mode to GPRS cell re-selection parameters.

NOTE 3:
Since C32_QUALis ZERO, GPRS_RESELECT_OFFSET is added to all cells, irrespective of the values of RLA_P.

NOTE 4:
GPRS reselection parameters are transmitted on the Packet Measurement Order Message on PACCH.

NOTE 5:
GPRS_CELL_RESELECT_HYSTERESIS will be set to CELL_RESELECT_HYSTERESIS according to 3GPP 45.008 Table 3a on receipt of the Packet Measurement Order message. 

NOTE 6:
GPRS reselection parameters for carrier 1 shall be converted from the idle mode cell reselection parameters received on System Information 4 on BCCH to 3GPP TS 05.08 table 3a.

Procedure

a)
The SS activates carrier1.

b)
MS is switched on.

c)
GPRS attach procedure is completed by SS.

d)
Send GPRS reselection parameters through Packet Measurement Order message.

e)
SS activates carrier2 and carrier3. The MS is paged continuously on Carrier 2 and 3.

f)
The RF level of Carrier 1 is decreased such that C32(Carrier1) is lesser than that of the other Carriers.

20.22.26.5
Test Requirements

1)
The MS shall camp on carrier 1 within 33 s after step b) and initiates the attach procedure.

2)
After step f), the MS  should access Carrier 3 within 25s.

NOTE 1:
While calculating C32 value positive GPRS_RESECT_OFFSET is added to C1 value. C32(n)=C1(n)+GPRS_RESELECT_OFFSET {n is for neighbouring cell}.

NOTE 2:
GRO is added to all neighbouring cells as C32_QUAL value is ZERO.

NOTE 3:
If C32_QUAL is set {if PBCCH exists}, then this positive GRO is added to only highest RLA_P, i.e to Carrier2 and then MS reselects Carrier2 (C32 value 34) instead of Carrier3 (C32 value 30) as highest C32 value is of Carrier2. 

NOTE 4:
Time allowed includes 18.75s running average of neighbour cells (based on max BA list of 20 specified in 20.22 for an E-GSM MS), 2.4s to decode BCCH, 1s to reselect and 10% tolerance. Allow 25s.

NOTE 5:
An MS erroneously using C2 as the basis for reselection will reselect to Carrier 2.
NOTE 6:   Multi-RAT MS may take more than 33secs to camp on carrier 1.
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