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41.7ter
EC-GSM-IoT procedures

41.7.1ter
EC-GSM-IoT / Packet Access

41.7.1.1ter
EC-GSM-IoT / Packet Access / EC-BCCH CHANGE MARK
41.7.1.1.1ter
Conformance requirements

A MS that has enabled EC operation shall have read a complete EC-SI message set no longer than 24 hours prior to attempting packet access. In addition, if the mobile station detects a change to the EC- BCCH CHANGE MARK field when reading the EC-SCH it shall re-acquire one ore more EC-SI (as determined by the EC SI_CHANGE_MARK field in the first received EC-SI message)  before attempting packet access (see sub-clause 3.5.2a). [...]

Reference

3GPP TS 44.018 subclause 3.10.4

A mobile station that has enabled EC operation uses its currently estimated uplink coverage class to determine the number of blind physical layer transmissions to use when sending an EC PACKET CHANNEL REQUEST message (see sub-clause 3.5.2a) and includes an estimate of its downlink coverage class in the message (see sub-clause 9.1.65).

Reference

3GPP TS 44.018 subclause 3.10.5

On receipt of an EC-IMMEDIATE ASSIGNMENT TYPE 2 message corresponding to its last EC PACKET CHANNEL REQUEST message, the mobile station stops T3146 (if running), stops sending EC PACKET CHANNEL REQUEST messages, and switches to the assigned PDCH(s).

Reference

3GPP TS 44.018 subclause 3.5.2.1.3a.1

41.7.1.1.2ter
Test purpose

To verify that a change of EC-BCCH CHANGE MARK detected when initiating uplink packet access triggers an EC-System Information acquisition prior to performing the uplink packet access.
To verify that the EC-GSM-IoT capable mobile station uses the correct procedures for packet access.

41.7.1.1.3ter
Method of test
Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported

1TS EC-RACH Mapping used:

-
Access Timeslots field in EC_SI2 set to ‘0’.

CC used: CC1 in downlink and uplink.

-
CC1 used in the downlink: Signal level for FCCH and EC-SCH set-up such that the estimated received signal level parameter (C_VALUE) is greater than BT_Threshold_DL. BT_Threshold_DL is broadcast in EC_SI2 message. See 3GPP TS 45.008 §6.10.2.

-
CC1 used in the uplink: Signal level for FCCH and EC-SCH set-up such that the estimated uplink received signal strength (BS_RX_PWR) is greater than BT_Threshold_UL. This requires proper setting of BT_Threshold_UL, MSPWR, MS_TXPWR_MAX_CCH, BSPWR. MS_TXPWR_MAX_CCH and BSPWR are broadcast in EC_SI2 message. See 3GPP TS 45.008 §6.10.3.

Mobile Station:

The MS is GPRS attached in packet idle mode. PDP context 2 has been established.

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The EC-BCCH CHANGE MARKfield is set updated to 001’ in EC-SCH.  The parameter EC_MAX_RETRANS is changed to 2 retransmissions in EC-SI 2.
The MS is triggered to send uplink data (2 MCS-1 coded RLC data blocks using normal priority). The MS checks the EC-BCCH CHANGE MARK on EC-SCH, notices the change and re-acquires the EC System Information Type 2 message.

The MS then sends an EC PACKET CHANNEL REQUEST.

The SS ignores first EC PACKET CHANNEL REQUEST message and acts on the second EC PACKET CHANNEL REQUEST message (verifies that 2 retransmissions of the EC PACKET CHANNEL REQUEST are done)
Maximum duration of the test

-

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	SS
	 
	EC-SCH update with EC-BCCH CHANGE MARK set to ‘1’,

EC_MAX_RETRANS set to 2 retransmission in EC-SI2, Access_Timeslots field in EC_SI2 set to ‘0’ and EC SI_CHANGE_MARK set to indicate that only EC-SI 2 has changed


	2
	MS
	
	Trigger to UL data send data



	3
	MS ->SS
	EC PACKET CHANNEL REQUEST
	1TS-Mapping, sent on EC-RACH

EGPRS-Priority = ‘0’

EC-NumberOfBlocks = ‘01’

DL Coverage Class: a CC1 codepoint

	4
	SS
	
	SS verifies that MS repeats the EC PACKET CHANNEL REQUEST transmission twice

	5
	SS
	
	SS verifies than no more access is done for 5 s


Specific message contents:

-

41.7.1.2ter
EC-GSM-IoT / Packet Access / EC-GSM-IoT / RACH Access allowed / Packet Access on RACH

41.7.1.2.1ter
Conformance requirements

An EC-GSM-IoT capable mobile station in a cell that supports EC-GSM-IoT attempts packet access by:

-
transmitting an EC PACKET CHANNEL REQUEST message using the RACH (see sub-clause 3.5.2.1.2); or

Reference

3GPP TS 44.018 subclause 3.10.1

RACH Access Control is a 1 bit field and is coded as follows:
0:
A mobile station using CC1 in both the uplink and downlink shall not use timeslot 0

1:
A mobile station using CC1 in both the uplink and downlink shall use timeslot 0

Reference

3GPP TS 44.018 subclause 9.1.30c.

41.7.1.2.2ter
Test purpose

To verify that the EC-GSM-IoT capable mobile station attempts packet access using an EC PACKET CHANNEL REQUEST message on RACH when RACH access is allowed and it is using CC1 in both downlink and uplink.
41.7.1.2.3ter
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported

RACH Access to be used:

-
RACH Access allowed (CC1)

-
CC1 used in the downlink

-
CC1 used in the uplink

Mobile Station:


The MS is GPRS attached and in EC mode. 

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS determines CC1 is used in both uplink and downlink. The MS is triggered to send uplink data (Normal Report consisting of 2 MCS-1 coded RLC data blocks, neither NAS Signalling or Exception Report). The MS issues a EC PACKET CHANNEL REQUEST message on RACH. The SS verifies the EC PACKET CHANNEL REQUEST is received on RACH.

Maximum duration of the test

1 minute.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	SS
	
	Access_Timeslots field sent in EC-SI2 = 0, RACH Access Control field in SCH set to ‘1’



	2
	MS
	
	Trigger to UL data send data



	3
	MS -> SS
	EC PACKET CHANNEL REQUEST
	The MS sends EC PACKET CHANNEL REQUEST on RACH with:

TS3 or TS4 (depending on the MS 8PSK capability)

EC-NumberOfBlocks = ‘0 1 1’

EC Priority = ‘0’

Random Bits = 3 random bits

Signal Strength = any value according to the MS measurement

	
	
	
	


Specific message contents

-
41.7.1.3ter
EC-GSM-IoT / Packet Access / EC-GSM-IoT / 1TS EC-RACH Mapping / CC1

41.7.1.3.1ter
Conformance requirements

The RR entity of a mobile station initiates the packet access procedure by scheduling the sending of EC PACKET CHANNEL REQUEST messages (see Table 3.5.2.1.2a and sub-clause 9.1.65) as follows:

-
Using the 1TS EC-RACH Mapping method if using CC1 on the uplink or if the Access Timeslots field sent in EC-SI2 = 0.

Reference

3GPP TS 44.018 subclause 3.5.2.5.2a.

41.7.1.3.2ter
Test purpose

To verify that the EC-GSM-IoTcapable mobile station attempts packet access using an EC  PACKET CHANNEL REQUEST message with 1TS EC-RACH Mapping when RACH access is not allowed though using CC1 in both downlink and uplink. 

41.7.1.3.3ter
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported.

RACH Access not allowed (CC1)

4 DL coverage classes are indicated as supported

1TS EC-RACH Mapping to be used:

-
Access Timeslots field in EC_SI2 set to ‘1’. 

-
CC1 used in the downlink

-
CC1 used in the uplink

Mobile Station:


The MS is GPRS attached and in EC mode. 

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS determines CC1 in both uplink and downlink. The MS is triggered to send uplink data (Normal Report consisting of 2 MCS-1 coded RLC data blocks, neither NAS Signalling or Exception Report). The MS issues a EC PACKET CHANNEL REQUEST message using the 1TS EC-RACH mapping. The SS verifies the EC PACKET CHANNEL REQUEST received is using the 1TS EC-RACH mapping.

Maximum duration of the test

1 minute.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	MS
	
	Trigger to send UL data 


	2
	MS -> SS
	EC PACKET CHANNEL REQUEST
	The MS sends EC PACKET CHANNEL REQUEST on EC-RACH using 1TS Mapping with:

TS3 or TS4 (depending on the MS 8PSK capability)

EC-NumberOfBlocks = ‘0 1 1’

EC Priority = ‘0’

Random Bits = 3 random bits

Selected DL Coverage Class = any value in the range from ‘0 1 1’ to ‘1 1 1’ depending on the MS measurement

	3
	SS
	
	SS verifies that the EC PACKET CHANNEL REQUEST message is received on EC-RACH, using 1TS Mapping, with the correct content (see above)


Specific message contents

-

41.7.1.4ter
EC-GSM-IoT / Packet Access / EC-GSM-IoT / 1TS EC-RACH Mapping / Access Timeslots field = 0

41.7.1.4.1ter
Conformance requirements

The RR entity of a mobile station initiates the packet access procedure by scheduling the sending of EC-EGPRS PACKET CHANNEL REQUEST messages (see Table 3.5.2.1.2a.1 and sub-clause 9.1.65) as follows:

-
Using the 1TS EC-RACH Mapping method if using CC1 on the uplink or if the Access Timeslots field sent in EC-SI2 = 0. 

The mapping of the EC-RACH (EC-CCCH/U) is defined in table 6a of clause 7 and illustrated in figure 16 and figure 17, where the possible blocks are indicated for each uplink Coverage Class. Furthermore, two different EC-RACH mappings exist. The mapping to be used is signalled on cell level in EC SI, see 3GPP TS 44.018. The EC-RACH is either mapped onto a single TS, or over 2 consecutive TS for CC2, CC3 and CC4. CC1 EC-RACH is always mapped onto 1 TS.

Reference

3GPP TS 44.018 subclause 3.5.2.5.2a.
3GPP TS 45.002 subclause 6.3.4.3.
41.7.1.4.2ter
Test purpose

To verify that the GSM-IoT capable mobile station attempts packet access using an EC PACKET CHANNEL REQUEST message with 1TS EC-RACH Mapping when Access Timeslots field sent in EC-SI2 = 0.

417.1.4.3
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported.

RACH Access not allowed (CC1)

4 DL coverage classes are indicated as supported

1TS EC-RACH Mapping to be used:

-
Access Timeslots field in EC_SI2 set to ‘0’ 

-
CC1 not used in the uplink 
Cell power: -90dBm (to ensure uplink CC2)
Mobile Station:

The MS is GPRS attached and in EC mode. 

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS determines CC2, in UL. The MS is triggered to send uplink data (accessing the network for the purpose of NAS signalling low priority and is not sending an exception report). The MS issues an EC PACKET CHANNEL REQUEST message using the 1TS EC-RACH mapping. The SS verifies the EC PACKET CHANNEL REQUEST received is using the 1TS EC-RACH mapping.

Maximum duration of the test

1 minute.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	MS
	
	Trigger to send UL data 

	2
	MS -> SS
	EC PACKET CHANNEL REQUEST
	The MS sends EC PACKET CHANNEL REQUEST on EC-RACH using 1TS Mapping with:

TS5, TS6 or TS7 (depending whether the coverage class in uplink is CC2, CC3 or CC4, respectively)

EC-NumberOfBlocks = ‘0 1 1’

EC-EGPRS Priority = ‘0’

Random Bits = 3 random bits

Selected DL Coverage Class = any value depending on the MS measurement

	3
	SS
	
	SS verifies that the EC PACKET CHANNEL REQUEST message is received on EC-RACH, using 1TS Mapping, with the correct content (see above)
Verified 4 identical bursts (CC2 Uplink), 0n TS1 on 4 consecutive frames


Specific message contents

-

41.7.1.5ter
EC-GSM-IoT / Packet Access / EC-GSM-IoT / 2TS EC-RACH Mapping

41.7.1.5.1ter
Conformance requirements

The RR entity of a mobile station initiates the packet access procedure by scheduling the sending of EC PACKET CHANNEL REQUEST messages (see Table 3.5.2.1.2a.1 and sub-clause 9.1.65) as follows:

-
Using the 2TS EC-RACH Mapping method if using CC2, CC3 or CC4 on the uplink and the Access Timeslots field sent in EC-SI2 = 1. 

-
When the 2TS EC-RACH Mapping method is used the EC PACKET CHANNEL REQUEST messages sent across 2 timeslots on the EC-RACH shall be identical and shall use the same training sequence code (i.e. one of TS5, TS6 or TS7 is used according to the uplink CC).

Reference

3GPP TS 44.018 subclause 3.5.2.5.2a.

41.7.1.5.2ter
Test purpose

To verify that the EC-GSM-IoT capable mobile station attempts packet access using an EC PACKET CHANNEL REQUEST message with 2TS EC-RACH Mapping when using CC2  in uplink and when Access Timeslots field sent in EC-SI2 = 1.

417.1.5.3
Method of test

Initial conditions

System Simulator:

1 cell EC-GSM-IoT supported.

RACH Access not allowed (CC1)

4 DL coverage classes are indicated as supported

2TS EC RACH Mapping to be used:

-
Access Timeslots field in EC_SI2 set to ‘1’ (i.e. 2TS EC-RACH mapping). 

-
UL coverage as CC2.
Cell power: -90dBm (to ensure uplink CC2)
Mobile Station:

The MS is GPRS attached and in EC mode. 

Specific PICS Statements

-

PIXIT Statements

-

Foreseen final state of the MS

-

Test procedure

The MS determines CC2 in UL. The MS is triggered to send uplink data (accessing the network for the purpose of NAS signalling low priority and is not sending an exception report). The MS issues a EC PACKET CHANNEL REQUEST message using the 2TS EC-RACH mapping. The SS verifies the EC PACKET CHANNEL REQUEST messages received across 2 timeslots are identical and use the same TSC (according to the uplink CC).

Maximum duration of the test

1 minute.

Expected sequence

	Step
	Direction
	Message
	Comments

	1
	SS
	
	Trigger to send UL data

	2
	MS -> SS
	EC-EGPRS PACKET CHANNEL REQUEST
	The MS sends EC PACKET CHANNEL REQUEST on EC-RACH using 2TS Mapping with:

TS5 (corresponding to CC2 in uplink)

EC-NumberOfBlocks = ‘0 1 0’

EC-EGPRS Priority = ‘0’

Random Bits = 3 random bits

Selected DL Coverage Class = any value depending on the MS measurement

	3
	SS
	
	SS verifies that the EC PACKET CHANNEL REQUEST message is received on EC-RACH, using 2TS Mapping, same training sequence
Verify 2TS meaning

Verified 4 identical bursts (CC2 Uplink), TS 0 and TS1 on 2 consecutive frames


Specific message contents

-

41.7.1.6ter
EC-GSM-IoT / Packet Access / Implicit Reject

41.7.1.6.1
Conformance requirements

An EC-GSM-IoT capable mobile station in a cell that supports EC-GSM-IoT operation may perform NAS signalling to negotiate the use of a power saving feature. An EC-GSM-IoT capable mobile station in a cell that supports EC-GSM-IoT operation attempts packet access by:

-
transmitting an EC PACKET CHANNEL REQUEST message using the RACH (see sub-clause 3.5.2.1.2); or

-
transmitting an EC PACKET CHANNEL REQUEST message using the 1TS EC-RACH Mapping method (see sub-clause 3.5.2.1.2a); or

-
transmitting an EC PACKET CHANNEL REQUEST message using the 2TS EC-RACH Mapping method (see sub-clause 3.5.2.1.2a).





…

A mobile station that is accessing the network for the purpose of NAS signalling low priority (see 3GPP TS 24.008 [79]) and is not sending an exception report (see sub-clause 9.1.65), shall read the Implicit Reject Status (IRS) field, EC-BCCH CHANGE MARK field and RACH Access Control field sent in the EC-SCH INFORMATION message (see Figure 9.1.30c.1 and 3GPP TS 45.002) prior to accessing the network.  If a change of EC-BCCH CHANGE MARK is detected it shall read one or more EC-SYSTEM INFORMATION messages as needed (see sub-clause3.10.4). The MS then proceeds as follows:

-
If the IRS field indicates the access attempt is rejected the mobile station shall abort the packet access procedure and initiate the EC Implicit Reject procedure (see sub-clause 3.5.2a.2). 

-
If the IRS field indicates the access attempt is not rejected, the RACH Access Control field indicates that RACH usage on timeslot number 0 is not allowed it shall proceed with the packet access procedure as decribed in sub-clause 3.5.2.1.2a.

-
If the IRS field indicates the access attempt is not rejected, the RACH Access Control field indicates that RACH usage on timeslot number 0  is allowed and the mobile station has selected CC1 in both uplink and downlink, see 3GPP TS 45.008 [34], it shall proceed with the packet access procedure as decribed in sub-clause 3.5.2.1.2.

-
If the IRS field indicates the access attempt is not rejected and the mobile station has selected CC2, CC3 or CC4 in the uplink and/or downlink (see 3GPP TS 45.008 [34]) then it shall proceed with the packet access procedure as decribed in sub-clause 3.5.2.1.2a.


· 
· 
· 
…

The EC-GSM-IoT preliminary access barring check shall indicate network access is barred for a MS that has enabled EC operation if any of the following conditions are satisfied: 

· A MS that is a member of an Access Class in the range 0-9 is attempting to send a normal report (see sub-clause 9.1.65) and determines that the corresponding AC0 to AC9 bit in the EC_Access_Control_Class field sent in the EC SYSTEM INFORMATION TYPE 2 message (for the common PLMN) or in the EC SYSTEM INFORMATION TYPE 4 message (for the corresponding Additional PLMN when network sharing is in use in the cell) is not authorized.

· A MS that is a member of an Access Class in the range 0-9 is attempting to send an exception report (see sub-clause 9.1.65) and determines that the Exception_Report_Status field sent in the EC SYSTEM INFORMATION TYPE 2 message (for the common PLMN) or in the EC SYSTEM INFORMATION TYPE 4 message (for the corresponding Additional PLMN when network sharing is in use in the cell) is not authorized.

A MS that is a member of one or more of a special Access Class in the range 11-15 is attempting to send a normal report or an exception report and determines the AC11 to AC15 bit in the EC_Access_Control_Class field corresponding to its special Access Class sent in the EC SYSTEM INFORMATION TYPE 2 message (for the common PLMN) or in the EC SYSTEM INFORMATION TYPE 4 message (for the corresponding Additional PLMN when network sharing is in use in the cell) is not authorized.
· 
· 
· 
· 
References

3GPP TS 44.018, subclauses 3.10.1, 3.5.2a and 3.5.2a.1

41.7.1.6.2
Test purpose

To verify that the EC-EGPRS capable mobile station, accessing the network for the purpose of NAS signalling low priority and is not sending an exception report, checks the Implicit Reject Status (IRS) field before attempting packet access.

41.7.1.6.3
Method of test

Initial Conditions

System Simulator:


1 cell, EC-GSM-IoT supported, MS is in GPRS attached state. Routing area T3312=6min.

Mobile Station:



The MS is configured for “NAS signalling low access priority” and is configured for one of Access Class 0 to 9.
Specific PICS Statements

-


PIXIT Statements

-

Test Procedure







The MS attached to the EC-GSM-IoT cell is expected to trigger a Periodic Routing Area Procedure.

At least 1min before the Periodic Timer expiry, the Implicit Reject Status on EC-SCH is set to 11 (all MS barred) in order to give the MS enough time to identify the barred status.

The SS then checks that the MS shall not access the network for the Periodic Routing Area procedure until the EC-SCH Implicit Reject Status is unbarred. The MS access is then expected for the duration of T3236.
Maximum Duration of Test

8 minutes.

Expected Sequence

	Step
	Direction
	Message
	Comments

	1
	SS
	
	EC-SCH updated with Implicit Reject Status set to: 11 (all MS are barred)

	2
	SS
	
	Wait 1min to ensure barred.

	3
	MS
	
	SS checks for 5 min (Periodic Routing Area Timer) that no access is done by the MS

	
	
	
	


	4
	SS
	
	EC-SCH updated with Implicit Reject Status set to: 00 (No barring)

	5
	SS
	EC-Packet channel request
	SS verifies that the MS Periodic Routing area update is initiated by the MS.

Shall be sent within 200 seconds (maximum of T3236).



Specific Message Contents

-

3GPP


