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	*** First Change ***


3.5.1a
Packet paging procedure using EC-CCCH

The network can initiate the packet paging procedure in order to cause upper layers in a mobile station to respond, see clause 4. The packet paging procedure can only be initiated by the network (see subclause 3.5.1a.1 and sub-clauses 3.10.1 and 3.10.3).
3.5.1a.1
Packet paging initiation by the network

The packet paging procedure is initiated by the RR entity of the network side. It is triggered by a page request from the MM sublayer, see 3GPP TS 24.007.
The network initiates the paging procedure by sending an EC PAGING REQUEST message on an appropriate paging subchannel on EC-CCCH. Paging initiation using a paging subchannel on EC-CCCH is used when sending paging information to a mobile station that has enabled EC operation. 

The EC PAGING REQUEST message shall identify the mobile station by the P-TMSI (GPRS TMSI) or its IMSI and may include more than one mobile station identification.  The DL coverage class included in the paging request message shall refer to the highest coverage class of all mobile stations being addressed in the paging request message.
The mobile station in packet idle mode is required to receive and analyse the paging messages and immediate assignment messages sent on the paging subchannels on EC-CCCH corresponding to the paging groups determined for it in packet idle mode, as specified in 3GPP TS 45.002. The messages sent on EC-CCCH may contain an EC Page Extension field.

NOTE 1:
The possible immediate assignment messages sent on EC-CCCH are the EC IMMEDIATE ASSIGNMENT TYPE 2, EC IMMEDIATE ASSIGNMENT REJECT and EC DOWNLINK ASSIGNMENT messages.

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 + 2/62 

	
	CC3
	-
	-
	PG1 + 2        
	PG1 + 1/33

	
	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. 


A mobile station that has enabled EC operation where PSM is used wakes up to read its nominal paging group according to the lowest eDRX cycle (if PSM was negotiated without a corresponding eDRX value) or its negotiated eDRX cycle (if PSM was negotiated with a corresponding eDRX value) while the Active timer is running. It continues to monitor its nominal paging group while the Active timer is running and if it receives a matching paging message therein it shall act on it as described in sub-clause 3.5.1.2. Otherwise, when the Active timer expires it stops monitoring its nominal paging group and remains in packet idle mode until its next uplink data transmission.

The nominal paging group a mobile station monitors takes into account the selected downlink Coverage Class (see sub-clause 3.10.3, 3GPP TS 45.002 [32] and 3GPP TS 45.008 [34]) indicated during its most recent system access (e.g. transmission of an EC PACKET CHANNEL REQUEST message – see sub-clause 9.1.65) that resulted in the successful transmission of an uplink LLC PDU (e.g. a cell update). This downlink Coverage Class information is always provided to the BSS when it receives a PAGING-PS PDU from the SGSN.

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. 

If EC operation is enabled in the serving cell a MS that supports GPRS services using GPRS/EGPRS TBFs may choose to disable EC operation in which case it shall perform an uplink transmission (e.g. a cell update) to update the network (i.e. removal of Coverage Class information) and therefore be reachable for pages on the PCH. Similarly, if EC operation is enabled in the serving cell a MS that supports GPRS services using GPRS/EGPRS TBFs may reselect to a cell that supports both EC-GSM-IoT and GPRS/EGPRS TBFs and choose to disable EC operation, in which case it shall perform an uplink transmission (e.g. a cell update) to update the network (i.e. removal of Coverage Class information) and therefore be reachable for pages on the PCH.
If EC operation is enabled in the serving cell a MS that performs reselection to a cell that does not support EC-GSM-IoT is not required to perform an uplink transmission (e.g. a cell update) to update the network in the new cell (i.e. the network retains Coverage Class information). An EC capable MS whose last uplink transmission was in a cell that does not support EC-GSM-IoT may choose to not enable EC operation upon reselection to a cell that supports EC-GSM-IoT in which case it is not required to perform an uplink transmission (e.g. a cell update) to update the network in the new cell. For both of these cases the MS is reachable for pages on the PCH as follows: 

· If it has not negotiated eDRX it shall listen to the PCH using DRX applicable to that cell (indicated by system information – see 3GPP TS 44.018).

· If it has negotiated eDRX it shall listen to the PCH using its negotiated eDRX cycle.

· If it has negotiated PSM it shall listen to the PCH when the Active timer is running using DRX applicable to that cell (if PSM was negotiated without eDRX) or using the negotiated eDRX (if PSM was negotiated with eDRX.)
· When the MS monitors the PCH using the negotiated eDRX cycle it shall determine its nominal paging group as described in sub-clause 3.5.1 for the case of a PEO capable mobile station that has enabled eDRX.
For the case where a mobile station is unable to read any message sent on EC-PCH or EC-AGCH when waking up according to its nominal paging group it returns to idle mode and waits for the next instance of its nominal paging group. 
	*** Last Change ***


3.10
EC Operation

3.10.1
General

EC-GSM-IoT is an optional feature that allows a MS to use relaxed mobility requirements, extended coverage and optionally, a power saving feature while in packet idle mode. The power saving feature consists of either extended DRX (eDRX – see 3GPP TS 23.060) or Power Saving Mode (PSM – see 3GPP TS 23.060). A cell indicates it supports EC-GSM-IoT operation by the presence of the EC-SCH (see 3GPP TS 45.002). The relaxed mobility related requirements supported by a MS that has enabled EC operation are described in 3GPP TS 43.064 [109]. 
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).

When sending a response to an EC PACKET CHANNEL REQUEST message a BSS shall only assign the MS packet resources in the frequency band corresponding to CCCH or EC-CCCH on which the EC PACKET CHANNEL REQUEST message was received. 
When EC operation is enabled it shall be disabled in case the MS enters a cell that does not support EC operation or the MS decides to disable EC operation for any reason. When EC operation is disabled then the MS shall continue to use eDRX or PSM (if either one is enabled) as long as it remains in the same Routing Area it was in when it performed NAS signalling to enable eDRX/PSM.  When EC operation is disabled the use of relaxed mobility related requirements and the use of the EC PACKET CHANNEL REQUEST message shall be disabled. Upon reselecting to a cell in a new Routing Area a mobile station that has enabled eDRX/PSM shall consider it as disabled (i.e. the MS must perform additional NAS signalling in the new Routing Area to enable eDRX/PSM).

3.10.2
Power Saving States
A MS that has enabled EC operation where eDRX is used supports reachability while in packet idle mode when the Ready timer is running as described in sub-clause 3.9.2 for the case of a mobile station that uses PEO with eDRX. 

A MS that has enabled EC operation where PSM with eDRX is used supports reachability while in packet idle mode when the Ready timer or Active timer is running as described in sub-clause 3.9.2 for the case of a mobile station that uses PEO with PSM or eDRX. 

A MS that has enabled EC operation where PSM without eDRX is used supports reachability while in packet idle mode as follows:

· While in packet idle mode the mobile station uses the lowest eDRX cycle while the Ready timer is running. A DL-UNITDATA PDU received by the BSS for a mobile station that has enabled PSM without eDRX shall contain eDRX information indicating the lowest eDRX cycle. 

· While in packet idle mode the mobile station uses the lowest eDRX cycle while the Active timer is running. A PAGING-PS PDU received by the BSS for that mobile station shall not contain eDRX information.

· The mobile station enters the PSM based power saving state upon expiration of the Ready timer if the Active timer is not used or upon expiration of the Active timer if a non-zero Active timer is used.

· A BSS that receives a PAGING-PS PDU containing eDRX information will use it to determine when the corresponding MS is reachable (see 3GPP TS 48.018 [107]). 

A MS that has enabled EC operation where neither eDRX nor PSM is used supports reachability while in packet idle mode when the Ready timer is running as follows:

· The mobile station uses the lowest eDRX cycle while the Ready timer (see 3GPP TS 24.008 [79]) is running. A BSS that receives a DL-UNITDATA PDU (see 3GPP TS 48.018 [107]) containing coverage class information but no eDRX information shall always use the lowest eDRX cycle. 

· Upon expiration of the Ready timer the mobile station shall continue using the lowest eDRX cycle.
3.10.3
Extended DRX (eDRX)

An EC-GSM-IoT capable mobile station in a cell that supports EC-GSM-IoT enables eDRX by selecting an eDRX cycle value from the set of available eDRX cycles (see 3GPP TS 45.002 [32]) and indicating it as its preferred eDRX cycle length when registering with the network (see 3GPP TS 24.008 [79]). If an eDRX value is successfully negotiated with the network, the mobile station shall use it when monitoring the paging channel of any cell within the Routing Area where the eDRX value was negotiated.The mobile station selects a nominal paging group on the EC-PCH of its selected EC-CCCH (see 3GPP TS 45.002 [32]) by taking into account its IMSI, its negotiated eDRX cycle and its selected downlink coverage class and monitors pages thereon (see 3GPP TS 45.002 [32]). 

· A MS that has enabled EC operation where eDRX is used supports reachability while in packet idle mode as described in sub-clause 3.5.1a when in packet idle mode and the Ready timer is not running.

· A MS that has enabled EC operation where PSM is used supports reachability while in packet idle mode as described in sub-clause 3.5.1a when in packet idle mode and the Active timer is running.
3.10.4
EC-BCCH Acquisition

A MS that has enabled EC operation shall have read a complete set of EC SYSTEM INFORMATION messages 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 INFORMATION message (see sub-clause 9.1.30c) it shall first read one or moreEC SYSTEM INFORMATION messages as needed before attempting packet access (see sub-clause 3.5.2a). To help avoid the case where a MS detects a change in EC-BCCH CHANGE MARK shortly before any instance of its paging subchannel it may acquire the EC-SCH INFORMATION message sufficiently in advance of each instance of its paging subchannel (see 3GPP TS45.002).

Each EC SYSTEM INFORMATION message instance includes an EC SI_CHANGE_MARK bitmap used by a mobile station to determine which specific EC SYSTEM INFORMATION message(s) has changed after it first detects a change to the EC-BCCH_CHANGE_MARK field in the EC-SCH INFORMATION message. A mobile station makes use of this bitmap as follows:

· Upon detecting a change to the EC-BCCH CHANGE MARKfield (sent using the EC-SCH INFORMATION message) a mobile station reads any EC SYSTEM INFORMATION message to acquire the EC SI_CHANGE_MARK bitmap.

· If the Overflow Control Bit therein (see sub-clause 9.1.43p) has not changed since the last time the corresponding bitmap was acquired the mobile station determines which of the message specific bits (i.e. EC SI 1, EC SI 2, EC SI 3 and EC SI 4 bits - see sub-clause 9.1.43p) in the EC SI_CHANGE_MARK bitmap have changed since the last time the bitmap was acquired.

· The mobile station then reads the subset of EC SYSTEM INFORMATION messages for which a change has been indicated by the message specific bits of the EC SI_CHANGE_MARK bitmap.

· If the Overflow Control Bit has changed since the last time the mobile station acquired the EC SI_CHANGE_MARK bitmap from any EC SYSTEM INFORMATION message it shall read all EC SYSTEM INFORMATION messages.

Changes to the EC-BCCH CHANGE MARK field should not occur more frequently than 7 times per 24 hours. 

A network that follows the principle of not changing the EC-BCCH CHANGE MARK field more frequently than 7 times per 24 hours should manage changes to EC SYSTEM INFORMATION messages as follows:

· After using a given EC-BCCH_CHANGE_MARK field code point the network should not re-use the same code point for at least 24 hours.

· If the time between two successive changes for any given EC SYSTEM INFORMATION message is less than 24 hours the network shall change (toggle) the Overflow Control Bit (see sub-clause 9.1.43p).

· After changing the Overflow Control Bit the network shall not change it again for 24 hours regardless of how many additional changes to EC SYSTEM INFORMATION messages are made in that time period (i.e. once an overflow condition is indicated using the Overflow Control Bit it shall continue to be indicated for 24 hours).

3.10.5
Extended Coverage

An EC-GSM-IoT capable mobile station supports extended coverage whereby blind physical layer transmissions are used on both the uplink and downlink according to the current coverage conditions and the logical channel used (see 3GPP TS 45.002). Four different coverage classes are defined, each corresponding to a fixed number of blind physical layer transmissions for each logical channel, where the fixed number of blind physical layer transmissions need not be the same for different logical channels belonging to the same coverage class. A mobile station that has enabled EC operation selects its uplink and downlink coverage class based on thresholds broadcast by the network. The mobile station uses its selected 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 the selected downlink coverage class in the message (see sub-clause 9.1.65).
Upon determining that its currently selected downlink coverage class has changed, a mobile station that has enabled EC operation shall trigger the transmission of a cell update under certain conditions (see 3GPP TS 45.008).

3.10.6
EC-CCCH/D Operation
On EC-CCCH/D, the EC-CCCH blocks designated to mobile stations in CC1 and to mobile stations in the higher coverage classes (CC2, CC3 and CC4) use different training sequences, see 3GPP TS 45.002.
A mobile station in idle mode which has selected a higher coverage class (CC2, CC3 or CC4) attempts to detect, based on the training sequence in the received bursts, whether the EC-CCCH/D block is sent to mobile stations in the lower coverage class CC1, and if detected, may suspend further reception of the EC-CCCH/D blocks belonging to its coverage class.
A mobile station in idle mode which has selected CC1 as downlink coverage class needs to decode the received EC-CCCH/D block, irrespective of whether the EC-CCCH/D block is designated to mobile stations in CC1 or mobile stations in the higher coverage classes (CC2, CC3 and CC4). In both cases it attempts to decode, based on the detected training sequence in the received bursts, the message sent on EC-CCCH/D.
