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20.22
GPRS Cell Selection and Reselection

The absolute accuracy of the MS signal level measurements is assumed to be ±6 dB. A difference of at least 8 dB is allowed for cases of discrimination between C1, C31, C32 values and 0.

The relative accuracy of the MS signal level measurements is assumed to be ±3 dB for the signal levels used in the tests of this subclause. A difference of at least 5 dB is allowed for cases of discrimination between C1 and C31 and C32 values on different carriers.

NOTE 1:
The accuracy of MS signal level measurements is specified in 3GPP TS 05.08/45.008. For all of the tests in this subclause, the signal levels used are greater than 1 dB above reference sensitivity level.

NOTE 2:
The tolerance on timers specified in 3GPP TS 05.08/45.008 is ±10 % except for PENALTY_TIME where it is ±2 s. In the tests of this subclause, the test requirements include these tolerances. Consequently, the times stated in the test requirement sometimes differ from the corresponding timer in the conformance requirement.

Where pulsed signals are specified, the SS tolerance on pulse width is ±2 % and the SS tolerance on power level ±1 dB.

The MS shall perform cell re-selection according to the idle mode procedures defined in clause 6 of 3GPP TS 05.08/45.008 and therefore tests defined in clause 20 of TS 51.010 apply.

The support of GPRS shall be indicated in SYSTEM INFORMATION TYPE 3 message. In addition, the support of GPRS shall be indicated in either SYSTEM INFORMATION TYPE 4 or SYSTEM INFORMATION TYPE 7 and 8 messages. If GPRS is supported, SYSTEM INFORMATION TYPE 13 message shall be sent. SI 13 message shall not be sent if GPRS is not supported (3GPP TS 04.08 / 3GPP TS 44.018, subclause 3.2.2.1). Additional requirements for the broadcast of system information in a cell supporting GPRS are specified in 3GPP TS 04.60/44.060. The GPRS support is indicated by the presence of the field GPRS Indicator in the SI Rest Octets (3GPP TS 04.08 / 3GPP TS 44.018, subclauses 10.5.2.34; 10.5.2.35, 10.5.2.36 and 10.5.2.37).

The following definitions are applicable to tests 20.22.1 to 20.22.33

-
Carrier X supports GPRS : the SS includes the field GPRS Indicator in SI 3 Rest Octets and in SI 4 Rest Octets.

-
The SS enables GPRS on carrier X : the SS starts including the field GPRS Indicator in SI 3 Rest Octets and in SI 4 Rest Octets.

-
The SS disables GPRS on carrier X : the SS stops including the field GPRS Indicator in SI 3 Rest Octets and in SI 4 Rest Octets.

-
Carrier X supports EC-GSM-IoT : the SS indicates the support of EC-GSM-IoT with the use of EC-SCH.

Unless otherwise stated in the method of test, in all of the tests of this subclause:

-
The SIM is in the idle updated state in the default registration area with a TMSI and PTMSI assigned at the beginning of each test.

-
By default idle paging is transmitted on the PCH according to 3GPP TS 04.08 / 3GPP TS 44.018, subclause 3.2.2.2.

-
Where MS paging is specified within a test, TMSI is to be used on CCCH

-
The Scheduling of System Information should be such that a complete set of consistent SI messages, including SI13 were applicable, can be decoded within 8 multiframes (8 ( 51 frames).
-
The Scheduling of EC System Information should be such that a complete set of consistent EC SI messages, can be decoded within 24 51-multiframes (3 x 8 ( 51 frames).
-
The MS is configured to automatically attach to GPRS at switch on by using the PICS/PIXIT Statement "Automatic GPRS attach procedure at switch on or power on Yes/No" as in GPRS Attach procedure tests (see subclause 44.2.1). For MS that does attach at power on, the SS shall accept access request with cause 'one phase access' in determining test verdict where applicable. 

-
The network simulation settings as specified in section 40 shall be applied unless otherwise stated in section 20.22.

Table 20.22.1: Default values of the system information or Packet Measurement Order fields

	Parameter
	3GPP TS 04.60 / 44.060 or 44.018 reference
	Abbr.
	Normal Setting

	PRIORITY_CLASS
	11.2.20
	PC
	1

	HCS_THR
	11.2.20
	HT
	-110dBm

	GPRS_RESELECT_OFFSET
	11.2.20
	GRO
	0 dB

	NC_REPORTING_PERIOD_I
	11.2.23
	RP
	 61.44s

	NETWORK_CONTROL_ORDER
	11.2.23
	NCO
	NC0

	CELL_RESELECT_HYST
	11.2.20
	CRH
	0 dB

	GPRS_TEMPORARY_OFFSET
	11.2.20
	GTO
	0 db

	GPRS_PENALTY_TIME
	11.2.20
	GPT
	10s

	GPRS_MS_TXPWR_MAX_CCH
	11.2.20
	GMTMC
	Max. output power of MS

	GPRS_RXLEV_ACCESS_MIN
	11.2.20
	GRAM
	‑90 dBm

	BA(GPRS) ARFCN
	11.2.20
	BA
	All 0 except values in Table 20.22.1a (broadcast in in SYSTEM INFORMATION TYPE 2 and 2bis.)

	PEO_DSC
	11.7.2.37c
	-
	Not included if not stated otherwise

	C1_DELTA_MIN
	11.7.2.37c
	-
	Not included if not stated otherwise

	C1_DELTA_MAX
	11.7.2.37c
	-
	Not included if not stated otherwise

	RCC
	10.5.2.16
	-
	Not included if not stated otherwise


Table 20.22.1a: ARFCNs for Single Band Tests

	Band
	ARFCNs

	GSM 450
	259, 263, 269, 275, 279, 283, 287, 292

	GSM 480
	306, 310, 316, 322, 326, 330, 334, 339

	GSM 710
	441, 446, 452, 455, 461, 462, 466, 470, 477, 485, 493, 511

	GSM 750
	441, 446, 452, 455, 461, 462, 466, 470, 477, 485, 493, 511

	T-GSM 810
	441, 446, 452, 455, 461, 462, 466, 470, 477, 485, 493, 511

	GSM 850
	130, 136, 145, 152, 168, 170, 176, 177, 181, 185, 189, 193, 197, 207,219, 251

	GSM 900
	both P-GSM and E-GSM ARFCNs are broadcast:

	
	GSM: 3, 9, 18, 25, 41, 43, 49, 50, 54, 58, 62, 66, 70, 80, 92, 124

	
	E-GSM: 985, 989, 995, 1010, 1014

	DCS 1800
	512, 543, 568, 589, 602, 641, 662, 683, 696, 711, 732, 754, 794, 851, 870, 871, 872, 884

	PCS1900
	512, 543, 568, 589, 602, 629, 641, 653, 662, 683, 696, 711, 727, 732, 754, 777, 794, 809


Table 20.22.2: Default values of the EC-SI

	Parameter
	44.018 reference
	Normal Setting

	EC_RXLEV_ACCESS_MIN
	9.1.43q
	-110dBm

	MS_TXPWR_MAX_CCH
	9.1.43q
	Max. output power of MS

	C1_DELTA_MIN
	9.1.43q
	Default value = 3dB

	C1_DELTA_MAX
	9.1.43q
	Default value = 9dB

	BT_Threshold_DL
	9.1.43q
	-105 dBm

	BT_Threshold_UL
	9.1.43q
	-105 dBm

	EC_CELL_RESELECT_OFFSET
	9.1.43q
	0

	NOTE: Parameters defined also for GPRS should have the same value as for GPRS values defined in 20.22 or 40 sections if not specified otherwise


[…]

20.22.33
EC-GSM-IoT Reduced Monitoring

20.22.33.1
EC-GSM-IoT Reduced Monitoring – Cell selection

20.22.33.1.1
Conformance requirement

An EC-GSM-IoT capable MS shall perform EC-GSM-IoT cell selection based on RLA_EC (see subclause 6.9). In case the MS also supports GPRS services using GPRS or EGPRS TBFs, non EC-GSM-IoT cell selection shall be based on RLA_GC (see subclause 6.9a). Therefore, following the RLA_C measurements described above, the MS shall perform a second search of the RF channels within its bands of operation, and measure:
· RLA_EC for the strongest EC-BCCH carrier, which might include the evaluation of several different carriers, on each RF channel that supports EC-GSM-IoT.

· RLA_GC for the strongest BCCH carrier on each RF channel that does not support EC-GSM-IoT, in case the MS supports GPRS or EGPRS TBFs.

The cell selected as a result of performing the cell selection procedure shall be the suitable cell (see 3GPP TS 43.022 [11]) with the highest measured value (i.e., RLA_EC or RLA_GC, whichever is applicable). When measuring candidate cells during the selection procedure, RLA_EC and RLA_GC measurements may be omitted (and the corresponding cells not considered for cell selection) for those candidate cells for which the measured RLA_C is more than CELL_SELECTION_RLA_MARGIN dB below the measured RLA_EC or RLA_GC of the best candidate cell identified to that point in the cell selection procedure. CELL_SELECTION_ RLA_MARGIN is broadcast in EC SI in cells supporting EC-GSM-IoT, and in SI in cells not supporting EC-GSM-IoT, see 3GPP TS 44.018 [17].

An EC-GSM-IoT capable MS performing measurements for cell selection on an EC-GSM-IoT capable cell shall search for frequency correction bursts and synchronization bursts carrying EC-SCH when identifying BCCH carriers, see subclause 6.9. Before selecting a BCCH carrier, the MS shall attempt to synchronize to it and read the EC-BCCH data. An EC-GSM-IoT capable MS attempting to synchronize to a BCCH carrier in search for an EC-GSM-IoT cell may assume that the cell is a non EC-GSM-IoT cell if no successful decoding of EC-SCH has been done within [2] s.

An EC-GSM-IoT capable MS shall be able to synchronize to the BCCH carrier of an EC-GSM-IoT cell within [2] s at reference sensitivity level. The maximum time allowed to read the EC-BCCH data, when being synchronized to a BCCH carrier of an EC-GSM-IoT cell, is [12] s or equal to the scheduling period for the EC-BCCH data, whichever is greater (see 3GPP TS 45.002 [22]) in ideal radio conditions. The MS is allowed to camp on a cell and access the cell after decoding all relevant EC-BCCH data.

20.22.33.1.2
References

3GPP TS 45.008, subclauses 6.2

20.22.33.1.3
Test Purpose

To verify that an EC-GSM-IoT and GPRS capable MS, is able to properly select a suitable cell after boot or waking up from a power saving state, independently of the support of EC capability on the Cell target for selection.

20.22.33.1.4
Method of test

Initial conditions

System simulator:

Parameters changed from the default values in table 20.22.1 and 20.22.2.

Parameters:

3 Cells, Cell 1 with GPRS only, Cell 2 with GPRS and EC-GSM-IoT, Cell 3 with EC-GSM-IoT only.

	Parameter
	Cell 1
	Cell 2
	Cell 3

	
	Carrier1
	Carrier2
	Carrier3

	
	BCCH
	BCCH/EC-BCCH
	BCCH/EC-BCCH

	RF Signal (dBm)
	-80
	-70
	-60

	CBA (BCCH)
CELL_SELECTION_RLA_MARGIN (dB)
	0
24
	0
24
	1
24

	RXLEV_ACCESS_MIN (dBm)
	-100
	-100
	-100

	EC_RXLEV_ACCESS_MIN (dBm)
	-
	-110
	-110

	C1_GC *Note2  
	20
	5 *Note1  
	15 *Note1  

	C1_EC
	-
	40
	50


NOTE 1: Cell 2 and 3: Downregulate TS0, except FCCH,  by 25 dB and EC-CCCH (TS1) by 25 dB

NOTE 2: C1_GC shall not be calculated by the MS, it is given as indication

NOTE 3: Cell 1: Downregulate TS1 to TS7 by 25 dB 

Mobile station:

-
EC-GSM-IoT MS is powered Off

Foreseen final state of the MS:

-
MS is in packet idle mode, camped on carrier 2

20.22.33.1.5
Test procedure

a)
MS is powered on with all cells activated

b)
MS is powered off

c)
Carrier 3 is deactivated

d)
MS is powered on

20.22.33.1.6 
Test Requirements

1)
After step a), there should be an EC-RACH access on carrier 3 within 45 sec.

2)
After step d) there should be a RACH access or EC-RACH access on Cell 2 within 45 sec.

20.22.33.1.7
Maximum duration of the test

3 minutes

20.22.33.2
EC-GSM-IoT Reduced Monitoring – Reselection based on C1_DELTA and Downlink Signalling Failure

20.22.33.2.1
Conformance requirement

The MS shall proceed as described in sub-clause 6.6.1a.4 if any of the following criteria are fulfilled:

-
Cell selection has been completed and monitoring of non-serving cells for cell reselection has not yet been performed;

-
C1 ≤ 0;

-
A change in BSIC is detected;

-
A downlink signalling failure is declared;

-
C1a – C1b > C1_DELTA; or

-
More than 24 hours have passed since the last evaluation of C1 and C2 of non-serving cells.

The MS need not monitor the BCCH carriers of the non-serving cells as long as none of these criteria are fulfilled.

[…]

For a MS that has enabled EC operation downlink signalling failure is declared if the MS fails to decode EC-SCH within [2.5] seconds during an attempt to synchronize to a cell (i.e. neither DSC nor PEO_DSC are used). A MS that has enabled EC operation shall use a non-DRX mode period of zero seconds.

A downlink signalling failure shall result in the MS performing the cell reselection procedure (i.e. if a better cell is found it is used).

20.22.33.2.2
References

3GPP TS 45.008, subclauses 6.5 and 6.6.1a.3

20.22.33.2.3
Test Purpose

To verify that an MS that has enabled EC-GSM-IoT, in packet idle mode, supports a reduced monitoring:

-
C1_DELTA could trigger a reselection

-
A reselection is done on downlink signalling failure
NOTE: For C1_DELTA fine testing, please refer to 20.22.32.1

20.22.33.2.4
Method of test

Initial conditions

System simulator:

Parameters changed from the default values in table 20.22.1 and 20.22.2

Parameters:

3 Cells, Cell 1 with GPRS only, Cell 2 with GPRS and EC-GSM-IoT, Cell 3 with EC-GSM-IoT Only.

	Parameter
	Cell 1
	Cell 2
	Cell 3

	
	Carrier1
	Carrier2
	Carrier3

	
	BCCH
	BCCH / EC-BCCH
	 BCCH / EC-BCCH

	RF Signal (dBm)
	-80
	-70
	-50

	CBA (BCCH)
	0
	0
	1

	CELL_SELECTION_RLA_MARGIN (dB)
	24
	24
	24

	RXLEV_ACCESS_MIN (dBm)
	-100
	-100
	-100

	EC_RXLEV_ACCESS_MIN (dBm)
	-
	-110
	-110

	C1_DELTA_MIN
	3
	3
	3

	C1_DELTA_MAX
	9
	6
	15

	C1_GC *Note2  
	20
	5 *Note1  
	25 *Note1  

	C1_EC
	-
	40
	60

	C2_GC
	-80
	-70
	-50

	C2_EC
	-
	-70
	-50


NOTE 1: Cell 2 and 3: Downregulate TS0 by 25 dB and EC-CCCH (TS1) by 25 dB

NOTE 2: C1_GC shall not be calculated by the MS, it is given as indication

NOTE 3: Cell 1: Downregulate TS1 to TS7 by 25 dB 

Mobile station:

-
EC-GSM-IoT MS in packet-idle mode on Carrier 3, eDRX cycle negotiated to 0000 (1.9s)

Foreseen final state of the MS:

-
MS is in packet idle mode, camped on carrier 3.

20.22.33.2.5
Test procedure

a)
MS is paged continuously on Carrier 1 / 2 , EC-SCH of carrier 3 is corrupted by SS for 1 min.

b)
After 1 min, the RF level of carrier 1 is increased to -60 dBm, MS is paged continuously on Carrier 1 and 3

c)
After 2 min, the RF level of carrier 2 is decreased to -85 dBm. 

20.22.33.2.6
Test Requirements

1)
After step a), there should be an EC-RACH access on carrier 2 within 45 sec.

2) 
After step b), there should be no access on any carrier (MS remains camped on Cell2)

2)
After step c) there should be an EC-RACH access on carrier 3 within 45 sec.

NOTE: The reselection measurement trigger is based on C1_DELTA as C1 as reduced of 15 and C1a – C1b > C1_DELTA.

20.22.33.2.7
Maximum duration of the test

5 minutes

