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41.8.4
EC-GSM-IoT / Coverage Class

41.8.4.0
EC-GSM-IoT / Coverage Class / Default Conditions

All default conditions, message contents and macros are defined in section 40, except for the parameters as described in this subclause. These parameters are applicable to the whole section 41.8, they shall be transmitted by the system simulator and are required to be received by the MS under test.

By default, DL_CC_Selection is set to RLA_EC based coverage class selection unless otherwise stated.

For RLA_EC based coverage class selection, the RxLev of the serving cell is adjusted in relation to EC_RXLEV_ACCESS_MIN, BT_Threshold_DL and CCx_Range_DL in order to select the expected coverage class.

For SLA based coverage class selection (tests 41.8.4.4 and 41.8.4.6), as per TS 45.008 subclause 6.9.4, the following radio conditions are used for test purposes : 

BT_Threshold_DL = 18 (8 dB), CC2_Range_DL =  5 (6 dB), CC3_Range_DL = 5 (6 dB). Serving GSM cell at RXLEV= -70 dBm with two non-serving cells at -84 dBm, at -78 dBm, at -72 dBm, and at -66 dBm, for the MS to select CC1, CC2, CC3 and CC4, respectively.
41.8.4.1
EC-GSM-IoT / Coverage Class / Paging Extension

41.8.4.1.1
Conformance requirement

A mobile station that has enabled EC operation and  has successfully negotiated eDRXdeterminess its nominal paging group as defined for EC operation (see 3GPP TS 45.002) according to its negotiated eDRX cycle and selected downlink coverage class . A mobile station that has enabled EC operation but has not negotiated eDRX determines its nominal paging group as defined for EC operation according to the lowest eDRX cycle, its IMSI and its selected downlink CC (see 3GPP TS 45.002). If it receives a matching paging message therein it shall act on it as described in sub-clause 3.5.1.2. Otherwise, if it receives any other message on the EC-PCH and the EC Page Extension field is included therein  it shall proceed as follows:

-
If the EC Page Extension field indicates paging extension is enabled for its downlink coverage class it shall attempt to read one additional paging message using a paging group determined according to its coverage class as shown in Table 3.5.1a.1.

-
If it finds a matching paging message therein it shall act on that message as described in sub-clause 3.5.1.2.

-
If paging extension is not enabled or it does not find a matching paging message when attempting to read one additional paging message it sets its eDRX cycle to the negotiated eDRX cycle, remains in packet idle mode and waits for the next instance of its nominal paging group.

-
A mobile station that has enabled EC operation and has successfully negotiated eDRX shall, upon re-selecting to a cell in the same Routing Area that does not support EC operation, determine its nominal paging group as defined for PEO (see 3GPP TS 45.002 [32]) using its negotiated eDRX cycle length.

Table 3.5.1a.1: Page Extension Using Fixed Offset

	
	Downlink Coverage Class of Ongoing Transmission

	
	CC1
	CC2
	CC3
	CC4

	Downlink CC of MS Requiring Page Extension
	CC1
	PG1 + 2
	PG1 + 4
	PG1 + 8
	PG1 + 8

	
	CC2
	-
	PG1 + 4
	PG1 + 4
	PG1 + (2 or 6)2

	
	CC3
	-
	-
	PG1 + 2
	PG1 + (1 or 3)3

	
	CC4
	-
	-
	-
	PG1 + 2

	Note 1:
PG (Paging Group) represents the start of the coverage class specific EC-PCH block corresponding to the nominal paging group of an MS (see 3GPP TS 45.002 [32]). The start of the coverage class specific EC-PCH block used for page extension is expressed as an offset relative to PG (where the value of the offset indicates the number of coverage class specific EC-PCH blocks comprising the offset).
Note 2:
Page Extension is determined using PG + 2 when a CC2 MS reading its nominal paging group in TDMA frames 35 to 42 (CC2 B2) or in TDMA frames 43 to 50 (CC2 B3) in MF N/N+1 determines that a CC4 page is ongoing from TDMA frames 35 to 50 in MF N/N+1/N+2/N+3. Page Extension is determined using Paging Group PG + 6 when a CC2 MS reading its nominal paging group in TDMA frames 19 to 26 (CC2 B0) or in TDMA frames 27 to 34 (CC2 B1) in MF N/N+1 determines that a CC4 page is ongoing from TDMA frames 19 to 34 in MF N/N+1/N+2/N+3.

Note 3:
Page Extension is determined using Paging Group PG + 1 when a CC3 MS reading its nominal paging group in TDMA frames 35 to 50 (CC3 B1) in MF N/N+1 determines that a CC4 page is ongoing from TDMA frames 35 to 50 in MF N/N+1/N+2/N+3. Page Extension is determined using Paging Group PG + 3 when a CC3 MS reading its nominal paging group in TDMA frames 19 to 34 (CC3 B0) in MF N/N+1 determines that a CC4 page is ongoing from TDMA frames 19 to 34 in MF N/N+1/N+2/N+3.


 Reference

3GPP TS 44.018 subclause 3.5.1a.1

41.8.4.1.2
Test purpose

To verify that in EC operation, an MS will correctly consider the EC Paging extension field acquired when reading a message sent within its nominal paging group:

· If the EC Page Extension field indicates paging extension is enabled for its downlink coverage class, one additional paging group shall be considered, 

· If the EC Page Extension field indicates paging extension is enabled for another downlink coverage class than the MS Coverage class, no additional paging group is considered by the MS.

41.8.4.1.3
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported

DL_CC_Selection = 0 (RLA_EC based coverage class selection)

BT_Threshold_DL = 0 (-87 dBm)

BT_Threshold_UL = 20 (-110 dBm)

CC2_Range_DL = CC3_Range_DL = 5 (6 dB)

Mobile Station:

The MS is GPRS attached in packet idle mode. eDRX cycle negotiated to 0100 (~ 24.5 sec)

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

An immediate assignment, not addressing the MS, is sent on the MS paging group with the EC Page Extension field enabled for the selected DL Coverage class of the MS. The MS is then paged on the fixed offset paging block according to its selected DL coverage class and shall answer the paging. 

At the next paging occurrence, a new Paging request not addressing the MS is sent with the EC Page Extension field enabled for a coverage class different than the MS one. The SS verified that it is not taken into account by the MS with a new Paging request addressing the MS on the fixed offset paging block according to its selected DL coverage class,. 

The procedure is repeated for all the DL coverage class (k= 1 to 4).
Maximum duration of the test

-

Expected sequence

The test sequence is repeated for k = 1 … 4.

	Step
	Direction
	Message
	Comments

	1
	SS
	
	The test is run with the following kx configurations:

k=1: -80 dBm, RxLev of the serving cell to ensure CC1 as DL coverage class

k=2: -90 dBm, RxLev of the serving cell to ensure CC2 as DL coverage class

k=3: -96, dBm RxLev of the serving cell to ensure CC3 as DL coverage class

k=4: -102 dBm RxLev of the serving cell to ensure CC4 as DL coverage class



	2
	MS
	
	The MS is attached on Cell A

	3
	SS -> MS
	EC IMMEDIATE ASSIGNMENT Type 2
	On the MS paging group but not addressing the MS
EC Page Extension set to the MS Coverage class according to k configuration defined in Step 1


	3a
	SS -> MS
	EC PAGING REQUEST
	Sent on the additional EC-PCH block, according to Table 3.5.1a.1 of TS 44.018 (i.e. PG1 + 2 for CC1 / CC3 and CC4, and PG1 + 4 for CC2)

	4
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

DL Coverage class indicated by the MS shall match k configuration.

	5
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 4.

Sent on EC-AGCH.

	6
	SS -> MS
	EC PAGING REQUEST
	Sent on next EC-PCH according to the negotiated eDRX cycle (i.e ~ 24.5 seconds after step 3) but not addressing the MS
EC Page Extension set to a different coverage class than the MS Coverage class according to k configuration defined in Step 1

	6a
	SS -> MS
	EC PAGING REQUEST
	Sent on the additional EC-PCH block, addressing the MS, according to Table 3.5.1a.1 of TS 44.018 (i.e. PG1 + 2 for CC1 / CC3 and CC4, and PG1 + 4 for CC2)

	7
	SS
	
	SS checks that no response form the MS is sent.

	8
	SS -> MS
	EC PAGING REQUEST
	Sent on next EC-PCH according to the negotiated eDRX cycle (i.e. ~ 24.5 seconds after step 6)

	9
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

Coverage class indicated by the MS shall match k configuration.


Specific message contents:

-

41.8.4.2
EC-GSM-IoT / Coverage Class / UL Coverage Class selection

41.8.4.2.1
Conformance requirement

The MS shall select the uplink CC to use on (EC-)RACH according to table 6.10.3-1, based on the uplink received signal strength, estimated as

BS_RX_PWR = RLA_EC + min(MSPWR, MS_TXPWR_MAX_CCH) – BSPWR.

MSPWR is the nominal maximum output power of the MS. MS_TXPWR_MAX_CCH is the maximum TX power level an MS is allowed to use when accessing the system. BSPWR is the output power of the BTS used on FCCH and EC-SCH. MS_TXPWR_MAX_CCH and BSPWR are broadcast in EC SI 2 (see 3GPP TS 44.018 [17]).

Table 6.10.3-1: Uplink CC selection

	Uplink CC
	Upper limit of BS_RX_PWR
	Lower limit of BS_RX_PWR

	1
	-
	BT_Threshold_UL

	2
	BT_Threshold_UL
	BT_Threshold_UL +

CC2_Range_UL

	3
	BT_Threshold_UL +

CC2_Range_UL
	BT_Threshold_UL +

CC2_Range_UL +

CC3_Range_UL

	4
	BT_Threshold_UL +

CC2_Range_UL +

CC3_Range_UL
	- (see note)

	NOTE:
There is no explicit lower limit for selection of uplink CC4 but the C1 criterion (see subclause 6.4.1) will trigger a cell re-selection.


BT_Threshold_UL indicates the BS_RX_PWR (in dBm) below which blind physical layer transmissions are used on EC-RACH. CC2_Range_UL and CC3_Range_UL indicate the the BS_RX_PWR range (in dB) of uplink CC 2 and 3, respectively. BT_Threshold_UL is broadcast in EC SI 2 while CC2_Range_UL and CC3_Range_UL are optionally broadcast in EC SI 2 (see 3GPP TS 44.018 [17]). If either of CC2_Range_UL and CC3_Range_UL is not present, its value shall be set to 0 and the corresponding uplink CC not used. If BS_RX_PWR is on the limit between two CC, the MS shall select the higher CC.

 Reference

3GPP TS 45.008 subclause 6.10.3

This message may be sent by an EC capable mobile station attempting system access using the EC-RACH (see sub-clause 3.5.2.1.2a) in which the message format is as shown in Tables 9.1.65.1 and 9.1.65.2. 

Table 9.1.65.1: EC PACKET CHANNEL REQUEST message content (EC-RACH)

	Training sequence 
(see 3GPP TS 45.002)
	bits
11…...1
	
Packet Channel Access

	TS3
	< EC PACKET CHANNEL REQUEST message content >
	Uplink CC1 MS - GMSK and 8PSK capability in uplink and downlink

	TS4
	< EC PACKET CHANNEL REQUEST message content >
	Uplink CC1 MS - Only GMSK capability in uplink and downlink

	TS5
	< EC PACKET CHANNEL REQUEST message content >
	Uplink CC2 MS

	TS6
	< EC PACKET CHANNEL REQUEST message content >
	Uplink CC3 MS

	TS7
	< EC PACKET CHANNEL REQUEST message content >
	Uplink CC4 MS


Reference

3GPP TS 44.008 9.1.65

41.8.4.2.2
Test purpose

To verify that an MS making an EC packet channel request will select the uplink CC to use on (EC-)RACH  based on the uplink received signal strength, and the associated parameters.

41.8.4.2.3
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported

RLA_EC based coverage class selection.

BT_Threshold_UL = 0 (-90 dBm)

BT_Threshold_DL = 18 (-105 dBm)

CC2_Range_UL = CC3_Range_UL = 3 (4 dB)

Access_Timeslots = 0 to use 1TS EC_RACH Mapping

EC_Max_Retrans = 0  (1 retransmission)

CC_Access_Adaptation = 0 
Mobile Station:

The MS is off.

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS is turned on with the cell at different power level. The EC-RACH access should be done according to the estimated Uplink Coverage Class.

The procedure is repeated for all the UL coverage class (k= 1 to 4).
Maximum duration of the test

-

Expected sequence

The test sequence is repeated for k = 1 … 4.

	Step
	Direction
	Message
	Comments

	1
	SS
	
	The test is run with the following kx configurations:

k=1: -80 dBm RxLev of the serving cell to ensure CC1 as UL coverage class

k=2: -92 dBm RxLev of the serving cell to ensure CC2 as UL coverage class

k=3: -96 dBm RxLev of the serving cell to ensure CC3 as UL coverage class

k=4: -101 dBm RxLev of the serving cell to ensure CC4 as UL coverage class (not lower than -105 dBm)



	2
	MS
	
	The MS is powered on

	3
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

UL coverage class (i.e. Training Sequence used) indicated by the MS shall match kx configuration.

Selected DL coverage Class shall be CC1

	4
	SS
	
	It is verified that the EC PACKET CHANNEL REQUESTED is properly repeated for the blind repetition cases k=2, 3 or 4 (i.e. UL CC > CC1) according to TS 45.002

	5
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH. Sent as EC_Max_Retrans=0

UL coverage class (i.e. Training Sequence used) indicated by the MS shall match kx configuration.

DL coverage Class shall be CC1

	6
	SS
	
	It is verified that the EC PACKET CHANNEL REQUESTED is properly repeated for the blind repetition cases k=2, 3 or 4 (i.e. UL CC > CC1) according to TS 45.002

	7
	SS
	
	Check for 10 sec that no more EC-RACH access are done


Specific message contents:

-

41.8.4.3
EC-GSM-IoT / Coverage Class / DL Coverage Class selection / RLA_EC

41.8.4.3.1
Conformance requirement

The MS shall select the downlink CC based on either RLA_EC or SLA, as indicated by the DL_CC_Selection parameter sent in EC SI 2 (see 3GPP TS 44.018 [17]), according to table 6.10.2-1 and indicate it to the network in the EC Packet Channel Request message (see 3GPP TS 44.018 [17]). The network shall apply the indicated downlink CC on EC-AGCH. 

Table 6.10.2-1: Downlink CC selection

	Downlink CC
	Upper limit of RLA_EC or SLA
	Lower limit of RLA_EC or SLA

	CC1
	-
	BT_Threshold_DL

	CC2
	BT_Threshold_DL
	BT_Threshold_DL -

CC2_Range_DL

	CC3
	BT_Threshold_DL -

CC2_Range_DL
	BT_Threshold_DL -

CC2_Range_DL -

CC3_Range_DL

	CC4
	BT_Threshold_DL -

CC2_Range_DL -

CC3_Range_DL
	- (see note)

	NOTE:
There is no explicit lower limit for selection of downlink CC4 but the C1 criterion (see subclause 6.4.1) will trigger a cell re-selection if RLA_EC ≤ EC_RXLEV_ACCESS_MIN + Max(MS_TXPWR_MAX_CCH – MSPWR,0), which implicitly sets a lower limit if CC selection is based on RLA_EC.


BT_Threshold_DL indicates the RLA_EC (in dBm) or SLA (in dB) below which blind physical layer transmissions are used on EC-AGCH. CC2_Range_DL and CC3_Range_DL indicate the RLA_EC range (in dB) of downlink CC2 and CC3, respectively.

BT_Threshold_DL and EC_RXLEV_ACCESS_MIN are broadcast in EC SI 2 (see 3GPP TS 44.018 [17]).

CC2_Range_DL and CC3_Range_DL are optionally broadcast in EC SI 2. If either of CC2_Range_DL and CC3_Range_DL is not broadcast, its value shall be set to 0 and the corresponding downlink CC is not supported by the network.

If RLA_EC or SLA (whichever is applicable) is on the limit between two CC, the MS shall select the higher CC.

In case downlink CC1 is selected, the MS shall further indicate in the EC Packet Channel Request message (see 3GPP TS 44.018 [17]) the margin of the measured RLA_EC (or SLA) relative to BT_Threshold_DL. The parameter DL_Signal_Strength_Step_Size  broadcast in EC SI 2 (see 3GPP TS 44.018 [17]) is used to quantize the margin to report in the EC Packet Channel Request message. The maximum margin that can be reported is dependent on the number of Coverage Classes supported in the cell, and whether or not the access is initiated on RACH or EC-RACH, see 3GPP TS 44.018 [17].

NOTE:
When TX diversity (antenna hopping) is active a MS may underestimate RLA_EC. This can be compensated for by the NW in an adjustment of the BT_Threshold_DL.
 Reference

3GPP TS 45.008 subclause 6.10.2

[…]

Table 3.5.2.1.2a.2: Values of parameters Scc and Tcc

	
	Scc
	Tcc

	CC1
	Sm
	Tm

	CC2
	Sm
	Tm

	CC3
	2*Sm
	2*Tm

	CC4
	4*Sm
	2*(Tm+1)


The value for Sm is sent in the EC SYSTEM INFORMATION TYPE 2 message and is used for determining the Scc value applicable for monitoring the EC-AGCH according to the selected downlink coverage class of the mobile station

[…]

After sending the first EC PACKET CHANNEL REQUEST message or a subsequent retransmission, the mobile station shall start reading the EC-AGCH (according to the downlink coverage class indicated within the corresponding EC PACKET CHANNEL REQUEST message) in an attempt to find a response matching its last transmission. 

· A MS that has selected downlink CC1 shall begin looking for a matching response starting within downlink 51-multiframe N (i.e. N = TDMA FN div 51) if it used uplink 51-multiframe N to send the last blind physical layer transmission of the EC PACKET CHANNEL REQUEST message and there is at least one remaining valid CC1 reception opportunity in downlink 51-multiframe N. If a matching response is not found or there are no remaining valid CC1 reception opportunities within downlink 51-multiframe N it shall start reading 51-multiframe N+1in an attempt to find a matching response. The total number of downlink 51-multiframes it reads (excluding downlink 51-multiframe N) in an attempt to find a matching response is determined by Scc (see Table 3.5.2.1.2a.2).

· A MS that has selected downlink CC2 shall begin looking for a matching response starting within downlink 51-multiframe N if it used uplink 51-multiframe N to send the last blind physical layer transmission of the EC PACKET CHANNEL REQUEST message, N mod 2 = 0 and there is at least one remaining valid CC2 reception opportunity that starts in downlink 51-multiframe N. If a matching response is not found using downlink 51-multiframes N and N+1 or there are no remaining valid CC2 reception opportunities that start within downlink 51-multiframe N it shall start reading downlink 51-multiframe N+1 (respectively N+2) if N mod 2 = 1 (respectively N mod 2 = 0). The total number of downlink 51-multiframes it reads (excluding downlink 51-multiframe N) in an attempt to find a matching response is determined by Scc (see Table 3.5.2.1.2a.2).

· A MS that has selected downlink CC3 shall begin looking for a matching response starting with downlink 51-multiframe N+1 (respectively N+2) when it used uplink 51-multiframe N to send the last blind physical layer transmission of the EC PACKET CHANNEL REQUEST message where N mod 2 = 1 (respectively N mod 2 = 0). The total number of downlink 51-multiframes it reads in an attempt to find a matching response is determined by Scc (see Table 3.5.2.1.2a.2).

· A MS that has selected downlink CC4 shall begin looking for a matching response starting with downlink 51-multiframe N+1 (respectively N+2, N+3, N+4) when it used uplink 51-multiframe N to send the last blind physical layer transmission of the EC PACKET CHANNEL REQUEST message where N mod 4 = 3 (respectively N mod 4 = 2, 1, 0). The total number of downlink 51-multiframes it reads in an attempt to find a matching response is determined by Scc (see Table 3.5.2.1.2a.2).

Reference

· 3GPP TS 44.018 subclause 3.5.2.1.2a

41.8.4.3.2
Test purpose

To verify that an MS make an EC operation access request shall select the downlink CC to use on EC-RACH, based on the downlink received signal strength and the associated parameters if the DL_CC_Selection indicates the RLA_EC based method.

41.8.4.3.3
Method of test

Initial conditions

System Simulator:

1 Serving cell, EC-GSM-IoT supported

DL_CC_Selection = 0 (RLA_EC based coverage class selection)

BT_Threshold_DL = 0 (-87 dBm)

BT_Threshold_UL = 20 (-110 dBm)

CC2_Range_DL = CC3_Range_DL = 3 (4 dB)

Access_Timeslots = 0 to use 1TS EC_RACH Mapping

EC_Max_Retrans = 0 (1 retransmission)

DL_Signal_Strength_Step_Size = 0  (2dB)
Mobile Station:

The MS is off.

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS is turned on with the cell at different power level. The EC-RACH access should indicate the proper DL coverage class or the proper margin if CC1 is indicated.

The Assignment message sent, once only, randomly on one of the EC-AGCH blocks according to the requested DL Coverage Class. The reception level being good enough for a one time only decoding, without blind physical layer transmissions, the MS shall then continue its GPRS attach procedure.

The procedure is repeated for all the DL coverage class. (k= 1 to 5)
Maximum duration of the test

-

Expected sequence

The test sequence is repeated for k = 1 … 5.

	Step
	Direction
	Message
	Comments

	1
	SS
	
	The test is run with the following kx configurations:

k=1: -70 dBm RxLev of the serving cell to ensure CC1 as DL coverage class

k=2: -80 dBm RxLev of the serving cell to ensure CC1 as DL coverage class

k=3: -89 dBm RxLev of the serving cell to ensure CC2 as DL coverage class

k=4: -93 dBm RxLev of the serving cell to ensure CC3 as DL coverage class

k=5: -100 dBm RxLev of the serving cell to ensure CC4 as DL coverage class (not lower than -105 dBm)



	2
	MS
	
	The MS is powered on

	3
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

UL coverage class (i.e. Training Sequence used) indicated by the MS shall be CC1

Selected DL coverage Class shall be set according to k configuration

For k=1 and 2, two different margins, at least 2 steps apart shall be reported

For k= 3 to 5, CC2, CC3 and CC4 shall be reported respectively

	4
	SS -> MS
	EC IMMEDIATE ASSIGNMENT Type 2
	Sent on EC-AGCH, once only, randomly on one of the blocks scheduled for the initial transmission or a potential blind repetition.



	5
	MS -> SS
	UPLINK RLC DATA BLOCKS
	Transporting: ATTACH REQUEST


Specific message contents:

-

41.8.4.4
EC-GSM-IoT / Coverage Class / DL Coverage Class selection / SLA

41.8.4.4.1
Conformance requirement

The MS shall select the downlink CC based on either RLA_EC or SLA, as indicated by the DL_CC_Selection parameter sent in EC SI 2 (see 3GPP TS 44.018 [17]), according to table 6.10.2-1 and indicate it to the network in the EC Packet Channel Request message (see 3GPP TS 44.018 [17]). The network shall apply the indicated downlink CC on EC-AGCH. 

Table 6.10.2-1: Downlink CC selection

	Downlink CC
	Upper limit of RLA_EC or SLA
	Lower limit of RLA_EC or SLA

	CC1
	-
	BT_Threshold_DL

	CC2
	BT_Threshold_DL
	BT_Threshold_DL -

CC2_Range_DL

	CC3
	BT_Threshold_DL -

CC2_Range_DL
	BT_Threshold_DL -

CC2_Range_DL -

CC3_Range_DL

	CC4
	BT_Threshold_DL -

CC2_Range_DL -

CC3_Range_DL
	- (see note)

	NOTE:
There is no explicit lower limit for selection of downlink CC4 but the C1 criterion (see subclause 6.4.1) will trigger a cell re-selection if RLA_EC ≤ EC_RXLEV_ACCESS_MIN + Max(MS_TXPWR_MAX_CCH – MSPWR,0), which implicitly sets a lower limit if CC selection is based on RLA_EC.


BT_Threshold_DL indicates the RLA_EC (in dBm) or SLA (in dB) below which blind physical layer transmissions are used on EC-AGCH. CC2_Range_DL and CC3_Range_DL indicate the RLA_EC range (in dB) of downlink CC2 and CC3, respectively.

BT_Threshold_DL and EC_RXLEV_ACCESS_MIN are broadcast in EC SI 2 (see 3GPP TS 44.018 [17]).

CC2_Range_DL and CC3_Range_DL are optionally broadcast in EC SI 2. If either of CC2_Range_DL and CC3_Range_DL is not broadcast, its value shall be set to 0 and the corresponding downlink CC is not supported by the network.

If RLA_EC or SLA (whichever is applicable) is on the limit between two CC, the MS shall select the higher CC.

In case downlink CC1 is selected, the MS shall further indicate in the EC Packet Channel Request message (see 3GPP TS 44.018 [17]) the margin of the measured RLA_EC (or SLA) relative to BT_Threshold_DL. The parameter DL_Signal_Strength_Step_Size  broadcast in EC SI 2 (see 3GPP TS 44.018 [17]) is used to quantize the margin to report in the EC Packet Channel Request message. The maximum margin that can be reported is dependent on the number of Coverage Classes supported in the cell, and whether or not the access is initiated on RACH or EC-RACH, see 3GPP TS 44.018 [17].

NOTE:
When TX diversity (antenna hopping) is active a MS may underestimate RLA_EC. This can be compensated for by the NW in an adjustment of the BT_Threshold_DL.
 Reference

3GPP TS 45.008 subclause 6.10.2

41.8.4.4.2
Test purpose

To verify that an MS make an EC operation access request shall select the downlink CC to use on EC-RACH, based on the SINR and the associated parameters if the DL_CC_Selection indicates the SLA based method.

41.8.4.4.3
Method of test

Initial conditions

System Simulator:

1 Serving cell EC-GSM-IoT supported, RxLev -70dBm

2 non-serving cells (same ARFCN than the serving Cell), with RxLev set as per test configuration.

DL_CC_Selection  =  1 (SLA based coverage class selection)

BT_Threshold_DL = 18 (8 dB)

BT_Threshold_UL = 20 (-110 dBm)

CC2_Range_DL = CC3_Range_DL = 5 (6 dB)

Access_Timeslots = 0 to use 1TS EC_RACH Mapping

EC_Max_Retrans = 0 (1 retransmission)

DL_Signal_Strength_Step_Size = 0  (2dB)
Mobile Station:

The MS is off.

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS is turned on with the non-serving cell at different power level to modify the SINR. The EC-RACH access should indicate the proper DL coverage class or the proper margin if CC1 is indicated.

The procedure is repeated for all the DL coverage class. (k= 1 to 5)
Maximum duration of the test

-

Expected sequence

The test sequence is repeated for k = 1 … 5.

	Step
	Direction
	Message
	Comments

	
	
	
	

	1
	SS
	
	The test is run with the following kx configurations:

k=1: -90 dBm RxLev of the non-serving cells to ensure CC1 as DL coverage class

k=2: -84 dBm RxLev of the non-serving cells to ensure CC1 as DL coverage class

k=3: -78 dBm RxLev of the non-serving cells to ensure CC2 as DL coverage class

k=4: -72 dBm RxLev of the non-serving cells to ensure l ensure CC3 as DL coverage class

k=5: -66 dBm RxLev of the non-serving cells to ensure ensure CC4 as DL coverage class 



	2
	MS
	
	The MS is powered on

	3
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

UL coverage class (i.e. Training Sequence used) indicated by the MS shall be CC1

Selected DL coverage Class shall be set according to k configuration

For k=1 and 2, two different margins, at least 2 steps apart shall be reported

For k= 3 to 5, CC2, CC3 and CC4 shall be reported respectively


Specific message contents:

-

41.8.4.5
EC-GSM-IoT / Coverage Class / UL Coverage Class Adaptation

41.8.4.5.1
Conformance requirement

If CC adaptation on EC-RACH and EC-AGCH is allowed (as indicated by the CC_Access_Adaptation parameter broadcast in EC-SI2), the MS shall gradually increase its CC as described in 3GPP TS 44.018 and use it as its selected uplink or downlink CC.

 Reference

3GPP TS 45.008 subclause 6.10.4

A mobile station accessing the network for the purpose of NAS signalling low priority (see 3GPP TS 24.008) that has sent one or more EC PACKET CHANNEL REQUEST messages shall proceed as follows:

[…]

-
When scheduling another EC PACKET CHANNEL REQUEST message the MS uses the “CC_Access_Adaptation” parameter (broadcast in EC SYSTEM INFORMATION TYPE 2 message) to determine if it is allowed to increment both its uplink CC and downlink CC to the next CC supported by the network (unless it is already using CC4).

-
Upon incrementing its uplink/downlink CC the number of subsequent EC PACKET CHANNEL REQUEST message transmission attempts that may occur before it is allowed to increment its uplink/downlink CC once again is the same as when sending the first EC PACKET CHANNEL REQUEST message (i.e. determined by the “EC_Max_Retrans” parameter).

·  When sending up to M + 1 EC PACKET CHANNEL REQUEST messages the MS may increment its uplink CC and downlink CC a maximum of 2 times if CC adaptations are allowed according to the “CC_Access_Adaptation” parameter.

 Reference

· 3GPP TS 44.018 subclause 3.5.2.1.2a

41.8.4.5.2
Test purpose

To verify that an MS make an access for NAS low priority  may gradualy increment its coverage class if it is allowed by the network (based on CC_Access_Adaptation), it cannot be done more than 2 times

41.8.4.5.3
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported

RLA_EC based coverage class selection.

BT_Threshold_UL = 0 (-90 dBm)

BT_Threshold_DL = 18 (-105 dBm)

CC2_Range_UL = CC3_Range_UL = 3 (4 dB)

Access_Timeslots = 0 to use 1TS EC_RACH Mapping

EC_Max_Retrans = 11 (7 retransmissions)
CC_Access_Adaptation = 1
Mobile Station:

The MS is off, configured for Low Priority.

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS is turned on and shall trigger an access for NAS signalling low priority.
Maximum duration of the test

-

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	SS
	
	The test is run with the following kx configurations:

k=1: -80 dBm RxLev of the serving cell to ensure CC1 as UL coverage class



	2
	MS
	
	The MS is powered on

	3
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

UL coverage class (i.e. Training Sequence used) indicated by the MS shall match CC1 configuration.

Selected DL coverage Class shall be CC1

	4
	SS
	
	No response from the network

	5
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH as  retransmissions are allowed

UL coverage class (i.e. Training Sequence used) indicated by the MS shall match the previous request or be  one coverage class higher.

DL coverage Class shall match the previous configuration or a be one coverage class higher.

Both or none of the coverage classes shall be incremented.

	6
	SS
	
	Step 5 is repeated 6 times (7 retransmissions).

It is check that no more than 2 increases are requested.

If CC2 or higher is requested, it is checked that the blind physical layers transmissions are properly sent according to TS 45.002.

	6A
	
	
	If the MS does not increase any Coverage Class request, the test case is considered as not applicable


Specific message contents:

-

41.8.4.6
EC-GSM-IoT / Coverage Class / DL Coverage Class Update

41.8.4.6.1
Conformance requirement

An EC capable MS whose last uplink transmission was in a cell that does not support EC-GSM-IoT may choose to enable EC operation upon reselection to a cell that supports EC-GSM-IoT. In this case it shall perform an uplink transmission (e.g. a cell update) to update the network (i.e. addition of Coverage Class information) and therefore be reachable for pages on the EC-PCH. 

Reference

· 3GPP TS 44.018 subclause 3.5.1a.1

For the purpose of paging block monitoring on EC-PCH, the MS shall keep the network informed about the selected downlink CC (see subclause 6.10.2). The MS shall indicate the selected downlink CC using the DL Coverage Class field in the EC Packet Channel Request message. This shall be done in advance of the next occurrence of the paging group of the MS, and at least if any of the following conditions are fulfilled:
-     the selected downlink CC is higher than the last downlink CC communicated to the network;
-     the selected downlink CC is CC1 and the last downlink CC communicated to the network is CC4; or

-     the MS has completed an uplink data transfer in a cell not supporting EC-GSM-IoT since the last time it communicated a downlink CC to the network.

The MS shall consider the network to be informed about the selected downlink CC at the completion of the uplink data transfer.

The network shall apply the indicated downlink CC on EC-PCH messages sent to that MS.

Reference

· 3GPP TS 45.005 subclause 6.10.5

41.8.4.6.2
Test purpose

To verify that an MS updates the network appropriately if the selected downlink coverage class is modified.

For EC Capable MS supporting GPRS, it is verified that the MS will inform the network, of its DL coverage class when the last uplink transmission was done in a cell not supporting EC-GSM-IoT.

41.8.4.6.3
Method of test

Initial conditions

System Simulator:

1 Serving cell EC-GSM-IoT supported, RxLev -70dBm

1 GPRS Cell, turned Off

2 non-serving cells (same ARFCN than the serving Cell), with RxLev set at -78dBm to ensure DL CC2 is used.

DL_CC_Selection  =  1 (SLA based coverage class selection)

BT_Threshold_DL = 18 (8 dB)

BT_Threshold_UL = 20 (-110 dBm)

CC2_Range_DL = CC3_Range_DL = 7 (6 dB)

Access_Timeslots = 0 to use 1TS EC_RACH Mapping

EC_Max_Retrans = 0 (1 retransmission)

DL_Signal_Strength_Step_Size = 0  (2dB)
Mobile Station:

The MS is GPRS attached in packet idle mode. eDRX cycle negotiated to 0101 (~ 49 sec)

Specific PICS Statements

· GPRS Supported (TSPC_GPRS)

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS is attached to the EC-GSM-IoT cell with DL coverage class CC2 conditions.

 The SINR is decreased in order to trigger DL CC4 conditions. Before its next paging occasion, the MS should inform the network about the new DL CC. 

The network conditions are then enhanced for CC1 to be selected as DL coverage Class. Before its next paging occasion, the MS should inform the network about the new DL CC. 

If the MS support also GPRS, the MS is forced to move to a GPRS Cell and answer a paging. The MS is then moved again the EC-GSM-IoT cell and should inform the network of its coverage class.

Maximum duration of the test

-

Expected sequence
	Step
	Direction
	Message
	Comments

	1
	
	
	The MS is GPRS and the DL coverage Class CC2 was used during the Attach procedure.

	2
	SS -> MS
	EC PAGING REQUEST
	Sent on the MS EC-PCH block, according to TS 45.002 (CC2)

	3
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

DL Coverage class indicated by the MS shall be CC2

	4
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 3

Sent on EC-AGCH according to TS 45.002

	5
	
	
	The RxLev of the non-serving cells is increased to -66 dBm to ensure CC4 as DL coverage class.

	6
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

Payload: “Cell Update”

UL coverage class (i.e. Training Sequence used) indicated by the MS shall be CC1

Selected DL coverage Class shall be CC4

This message should be sent within one eDRX cycle (49 sec) of step 1.

	6a
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 6

Sent on EC-AGCH according to TS 45.002 (with blind repetitions as CC4 is used)

	7
	SS -> MS
	EC PAGING REQUEST
	Sent on the MS EC-PCH block, according to TS 45.002 (CC4)



	8
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

DL Coverage class indicated by the MS shall be CC4

	9
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 8

Sent on EC-AGCH according to TS 45.002 (with blind repetitions as CC4 is used)

	10
	
	
	The RxLev of the non-serving cells is decreased to -84 dBm to ensure CC1 as DL coverage class.

	11
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

Payload: “Cell Update”

UL coverage class (i.e. Training Sequence used) indicated by the MS shall be CC1

Selected DL coverage Class shall be CC1

This message should be sent within one eDRX cycle (49 sec) of step 7.

	11a
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 11

Sent on EC-AGCH according to TS 45.002 (no Blind repetition as CC1 is used)

	12
	SS -> MS
	EC PAGING REQUEST
	Sent on the MS EC-PCH block, according to TS 45.002 (CC1)



	13
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

DL Coverage class indicated by the MS shall be CC1

	14
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 13

Sent on EC-AGCH according to TS 45.002 (no Blind repetition as CC1 is used)

	
	
	
	Next step are only applicable for EC Capable MS supporting GPRS (TSPC_GPRS)

	15
	
	
	The EC-GSM-IoT cell is turned Off and the GPRS cell is turned on (RxLev = -80dBm)

	16
	
	
	Wait for 30 sec.

	17
	SS -> MS
	PAGING REQUEST Type 1
	1st Mobile Identity contains IMSI of the MS, second Mobile Identity not present. Packet page indication indicates packet paging procedure. Sent on PCH.

	18
	MS -> SS
	CHANNEL REQUEST
	Establishment Cause = = "one phase packet access". Received on RACH.

	19
	SS -> MS
	IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 18

Sent on AGCH 

	20
	
	
	The EC-GSM-IoT cell is turned on (RxLev = -70dBm) and the GPRS cell is turned off

	21
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

Payload: “Cell Update”

UL coverage class (i.e. Training Sequence used) indicated by the MS shall be CC1

Selected DL coverage Class shall be CC1

This message should be sent within before next paging opportunity

	21a
	SS -> MS
	EC IMMEDIATE ASSIGNMENT REJECT
	Request Reference = pertaining to the message received in step 21

Sent on EC-AGCH according to TS 45.002 (no Blind repetition as CC1 is used)

	22
	SS -> MS
	EC PAGING REQUEST
	Sent on the MS EC-PCH block, according to TS 45.002 (CC1)



	23
	MS -> SS
	EC PACKET CHANNEL REQUEST
	Received on EC-RACH.

DL Coverage class indicated by the MS shall be CC1


Specific message contents:

-

