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1.
Introduction

Currently it is not possible for the network to know when the MS is out of coverage, apart from when the MS fails to respond to paging, or when the MS fails to perform the periodic location updating procedure. 

These two performance measurements do not however discriminate between the MS being powered down without successfully performing a network detach and the MS being in an area of poor coverage, and therefore do not provide a good picture of network performance.

The network operators currently use a couple of techniques to gather information on the network quality, e.g. coverage planning analysis and drive trials, however due to the operational costs and the size of the test equipment the quantity and diversity of this information has to be limited. Quite often the test equipment is implemented in vehicles and therefore these do not provide a good picture of the network performance that is really being experienced by MSs or a specific MS, and therefore just provide a general picture. 

It is important for the network operators to be able to understand the real coverage quality of their networks such that they can target areas which have greatest impact on customer perception of network quality. If areas with coverage issues can be targeted for optimisation by the operator, it will mean improved battery performance for terminals in idle mode, due to avoiding unnecessary and costly background searches.

The ability to request coverage information from a specific MS could additionally allow a network operator to remotely verify a terminals radio performance, after receiving a customer complaint of a faulty terminal.
2.
Proposal

The state machine of the GMM layer provides a good indication of the radio conditions of the MS. When the MS moves out of network coverage of a PLMN the MS moves out of the GMM-REGISTERED.NORMAL-SERVICE sub-state, and moves into either the GMM-REGISTERED.LIMITED-SERVICE sub-state or the GMM-REGISTERED.NO-CELL-AVAILABLE sub-state.

When the MS is in the GMM-REGISTERED.LIMITED-SERVICE sub-state, the MS does not have any cells of the current registered PLMN available and therefore camps on a cell of a different PLMN which the MS is only allowed to use for emergency calls. This sub-state corresponds to the “emergency calls only” (or similar) indication on the phone. 

When the MS is in the GMM-REGISTERED.NO-CELL-AVAILABLE sub-state, the MS does not have any coverage of any network and therefore remains in this state until network coverage is found. This sub-state corresponds to the “Out of service” (or similar) indication on the phone. In this sub-state the MS needs to periodically search for network coverage and this can consume significant power from the battery of the terminal. 

The amount of time that the MS spends out of network coverage approximately corresponds to the total of the time the MS remains in the GMM-REGISTERED.LIMITED-SERVICE and the GMM-REGISTERED.NO-CELL-AVAILABLE sub-states. The amount of time the MS is in the GMM-REGISTERED.NO-CELL-AVAILABLE sub-state provides information about areas where the MS is being provided with coverage from another operator and not from the current operator.

The number of times that the MS moves in and out of network coverage approximately corresponds to the number of times the MS enters each of the GMM-REGISTERED.LIMITED-SERVICE and the GMM-REGISTERED.NO-CELL-AVAILABLE sub-states.

It is therefore proposed that the network be able to request the MS to provide information about the number of times it enters each of these states, and the duration which it remains in the state. To avoid the MS reports being impacted by abnormal or transient cases, it is suggested that a 5 second threshold is imposed before an instance of entering the GMM-REGISTERED.LIMITED-SERVICE or GMM-REGISTERED.NO-CELL-AVAILABLE sub-states is included in the report.
3.
Implementation

The following sub-clauses provide an overview of the modifications required to implement this procedure into the specifications, please note that the procedures are nearly identical for both domains. The above proposal uses the state model of the PS domain as an example; however it should be discussed whether this should be implemented in both CS and PS domains, or whether implementation only in PS domain would suffice.
3.1
PS domain

The reporting by the MS of the network coverage would need to be controlled by the network, and it is proposed that the reporting can be turned on or turned off in the ATTACH ACCEPT and ROUTING AREA UPDATE ACCEPT message, by use of the (modified) Requested MS Information IE. 

When the network has indicated that the network coverage reporting is required, the MS performs the following functions:

· Each time the MS is in the GMM-REGISTERED.LIMITED SERVICE sub-state for more than 5 seconds, the MS increments the gmm_limited_service counter.
· Whilst the MS remains in the GMM-REGISTERED.LIMITED SERVICE sub-state, the MS runs the timer T3388, and upon expiry of T3388, increments the gmm_limited_service_time counter and restarts the timer T3388.

· Each time the MS is in the GMM-REGISTERED.NO-CELL-AVAILABLE sub-state for more than 5 seconds, the MS increments the gmm_no_cell_available counter.
· Whilst the MS remains in the GMM-REGISTERED.NO CELL AVAILABLE sub-state, the MS runs the timer T3389, and upon expiry of T3389, increments the gmm_no_cell_available_time counter and restarts the timer T3389.

When the MS performs the Routeing Area Updating procedure, the MS provides the values of the gmm_limited_service, gmm_limited_service_time, gmm_no_cell_available, and the gmm_no_cell_available_time counters to the network in the (new) MS Report IE of the ROUTING AREA UPDATE REQUEST message. When the MS successfully performs the Routing Area Updating procedure, or when the MS performs the ATTACH procedure, the counters and timers associated with the MS Reporting are reset.
The detailed text for the draft CR can be seen in Annex A.
3.2
CS domain

The reporting by the MS of the network coverage would need to be controlled by the network, and it is proposed that the reporting can be turned on or turned off in the LOCATION UPDATING ACCEPT message, by use of the (new) CS Requested MS Information IE. 

When the network has indicated that the network coverage reporting is required, the MS performs the following functions:

· Each time the MS is in the LIMITED SERVICE sub-state for more than 5 seconds (governed by timer T3244), the MS increments the limited_service counter.
· Whilst the MS remains in the LIMITED SERVICE sub-state, the MS runs the timer T3242, and upon expiry of T3242, increments the limited_service_time counter and restarts the timer T3242.

· Each time the MS is in the NO CELL AVAILABLE sub-state for more than 5 seconds (governed by timer T3244), the MS increments the no_cell_available counter.
· Whilst the MS remains in the NO CELL AVAILABLE sub-state, the MS runs the timer T3243, and upon expiry of T3243, increments the no_cell_available_time counter and restarts the timer T3243.

When the MS performs the Location Updating procedure, and the Mobile identity IE of the LOCATION UPDATING REQUEST message is coding a TMSI, the MS provides the values of the limited_service, limited_service_time, no_cell_available, and the no_cell_available_time counters to the network in the (new) MS Report IE of the LOCATION UPDATING REQUEST message. When the MS successfully performs the Location Updating procedure the new counters and timers for the MS Reporting are reset.

The detailed text for the draft CR can be seen in Annex B.

4.
Conclusions

To allow the network operator to have better information about the network performance it is requested that this proposal is discussed and that text similar to that of the draft CRs in Annex A and possibly Annex B is incorporated into TS 24.008. 
Annex A.
Draft CR for MS Reporting of Network Performance in the PS domain
	First modified sub-clause


4.1.3.1.3
Substates of state GMM-REGISTERED

The state GMM-REGISTERED is subdivided into several substate as explained below. The substates pertain to the whole MS (ME alone if no SIM/USIM is inserted, or ME plus SIM/USIM).

4.1.3.1.3.1
GMM-REGISTERED.NORMAL-SERVICE

User data and signalling information may be sent and received.

4.1.3.1.3.2
GMM-REGISTERED.SUSPENDED (A/Gb mode only)

The MS shall enter this substate when entering dedicated mode and when the MS limitations makes it unable to communicate on GPRS channels. In this substate, no user data should be sent and no signalling information shall be sent. The MS shall leave this substate when leaving dedicated mode.

4.1.3.1.3.3
GMM-REGISTERED.UPDATE-NEEDED

The MS has to perform a routing area updating procedure, but its access class is not allowed in the cell due to common access class control or PS domain specific access control (see subclause 4.1.1.2.1). The procedure will be initiated as soon as access is granted (this might be due to a cell-reselection or due to change of the access classes allowed in the current cell). No GMM procedure except routing area updating shall be initiated by the MS in this substate. In this substate, no user data and no signalling information shall be sent.

4.1.3.1.3.4
GMM-REGISTERED.ATTEMPTING-TO-UPDATE

A routing area updating procedure failed due to a missing response from the network. The MS retries the procedure controlled by timers and a GPRS attempt counter. No GMM procedure except routing area updating shall be initiated by the MS in this substate. No data shall be sent or received. 

4.1.3.1.3.5
GMM-REGISTERED.NO-CELL-AVAILABLE

GPRS coverage has been lost. In this substate, the MS shall not initiate any GMM procedures except of cell (and PLMN) reselection. 

When entering this sub-state the MS initialises Timer T3391. On expiry of T3391, the MS increments the gmm_no_cell_available counter by 1, and initialises Timer T3389. Each time Timer T3389 expires the MS increments the gmm_no_cell_available_time counter by 1, and re-initiates the Timer T3389.

When leaving this sub-state the MS stops Timer T3389.
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Figure 4.1b/3GPP TS 24.008:GMM main states in the MS

4.1.3.1.3.6
GMM-REGISTERED.LIMITED-SERVICE

A cell is selected, which is known not to be able to provide normal service. The MS will remain in this sub-state until a cell is selected which is able to provide normal service. 

When entering this sub-state the MS initialises Timer T3391. On expiry of T3391, the MS increments the gmm_limited_service counter by 1, and initialises Timer T3388. Each time Timer T3388 expires the MS increments the gmm_limited_service_time counter by 1, and re-initiates the Timer T3388.

When leaving this sub-state the MS stops Timer T3388.
4.1.3.1.3.7
GMM-REGISTERED.ATTEMPTING-TO-UPDATE-MM

A combined routing area updating procedure or a combined GPRS attach procedure was successful for GPRS services only. The MS retries the procedure controlled by timers and a GPRS attempt counter. User data and signalling information may be sent and received.

4.1.3.1.3.8
GMM-REGISTERED.IMSI-DETACH-INITIATED

The MS performs a combined GPRS detach procedure for non-GPRS services only (detach type "IMSI Detach"). This state is entered if the MS is attached for GPRS and non-GPRS services in a network that operates in network mode I and wants to detach for non-GPRS services only. User data and signalling information may be sent and received.

4.1.3.1.3.9
GMM-REGISTERED.PLMN-SEARCH

The mobile station is searching for PLMNs. This substate is left either when a cell has been selected (the new substate is NORMAL-SERVICE or LIMITED-SERVICE) or when it has been concluded that no cell is available at the moment (the new substate is NO-CELL-AVAILABLE).

	Next modified sub-clause


4.7.3.1.3
GPRS attach accepted by the network

If the GPRS attach request is accepted by the network, an ATTACH ACCEPT message is sent to the MS. 

The P-TMSI reallocation may be part of the GPRS attach procedure. When the ATTACH REQUEST includes the IMSI, the SGSN shall allocate the P-TMSI. The P-TMSI that shall be allocated is then included in the ATTACH ACCEPT message together with the routing area identifier. The network shall, in this case, change to state GMM-COMMON-PROCEDURE-INITIATED and shall start timer T3350 as described in subclause 4.7.6. Furthermore, the network may assign a P-TMSI signature for the GMM context which is then also included in the ATTACH ACCEPT message. If the LAI or PLMN identity that has been transmitted in the ATTACH ACCEPT message is a member of any of the "forbidden" lists, any such entry shall be deleted. Additionally, the network shall include the radio priority level to be used by the MS for mobile originated SMS transfer in the ATTACH ACCEPT message. In a shared network, the network shall indicate the PLMN identity of the CN operator that has accepted the GPRS attach request in the RAI contained in the ATTACH ACCEPT message (see 3GPP TS 23.251 [109]).

If the MS has indicated in the ATTACH REQUEST message that it supports PS inter-RAT handover to UTRAN Iu mode, the network may include in the ATTACH ACCEPT message a request to provide the Inter RAT information container.

In A/Gb mode, the Cell Notification information element shall be included in the ATTACH ACCEPT message by the network which indicates that the Cell Notification is supported by the network.

In Iu mode, the network should prolong the PS signalling connection if the mobile station has indicated a follow-on request pending in ATTACH REQUEST. The network may also prolong the PS signalling connection without any indication from the mobile terminal.

The MS, receiving an ATTACH ACCEPT message, stores the received routing area identification, stops timer T3310, reset the GPRS attach attempt counter, reset the routing area updating attempt counter, enters state GMM-REGISTERED and sets the GPRS update status to GU1 UPDATED. 

If the message contains a P-TMSI, the MS shall use this P-TMSI as the new temporary identity for GPRS services. In this case, an ATTACH COMPLETE message is returned to the network. The MS shall delete its old P-TMSI and shall store the new one. If no P-TMSI has been included by the network in the ATTACH ACCEPT message, the old P-TMSI, if any available, shall be kept.

If the message contains a P-TMSI signature, the MS shall use this P-TMSI signature as the new temporary signature for the GMM context. The MS shall delete its old P-TMSI signature, if any is available, and shall store the new one. If the message contains no P-TMSI signature, the old P-TMSI signature, if available, shall be deleted.

If the network has requested the provision of the Inter RAT information container the MS shall return an ATTACH COMPLETE message including the Inter RAT information container IE to the network.

The network may also send a list of "equivalent PLMNs" in the ATTACH ACCEPT message. Each entry of the list contains a PLMN code (MCC+MNC). The mobile station shall store the list, as provided by the network, except that any PLMN code that is already in the "forbidden PLMN" list shall be removed from the "equivalent PLMNs" list before it is stored by the mobile station. In addition the mobile station shall add to the stored list the PLMN code of the registered PLMN that sent the list. All PLMNs in the stored list shall be regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover. The stored list in the mobile station shall be replaced on each occurrence of the ATTACH ACCEPT message. If no list is contained in the message, then the stored list in the mobile station shall be deleted. The list shall be stored in the mobile station while switched off so that it can be used for PLMN selection after switch on.

In Iu mode, if the network wishes to prolong the PS signalling connection (for example, if the mobile station has indicated "follow-on request pending" in ATTACH REQUEST message) the network shall indicate the "follow-on proceed" in the ATTACH ACCEPT message. If the network wishes to release the PS signalling connection, the network shall indicate "no follow-on proceed" in the ATTACH ACCEPT message.

After that in Iu mode, the mobile station shall act according to the follow-on proceed flag included in the Attach result information element in the ATTACH ACCEPT message (see subclause 4.7.13).

In A/Gb mode, if the ATTACH ACCEPT message contains the Cell Notification information element, then the MS shall start to use the LLC NULL frame to perform cell updates. The network receiving an ATTACH COMPLETE message stops timer T3350, changes to GMM-REGISTERED state and considers the P-TMSI sent in the ATTACH ACCEPT message as valid.

The network may also send a list of local emergency numbers in the ATTACH ACCEPT, by including the Emergency Number List IE. The mobile equipment shall store the list, as provided by the network, except that any emergency number  that is already stored in the SIM/USIM shall be removed from the list before it is stored by the mobile equipment. If there are no emergency numbers stored on the SIM/USIM, then before storing the received list the mobile equipment shall remove from it any emergency number stored permanently in the ME for use in this case (see 3GPP TS 22.101 [8]). The list stored in the mobile equipment shall be replaced on each receipt of a new Emergency Number List IE.

The emergency number(s) received in the Emergency Number List IE are valid only in networks with the same MCC as in the cell on which this IE is received. If no list is contained in the ATTACH ACCEPT message, then the stored list in the mobile equipment shall be kept, except if the mobile equipment has successfully registered to a PLMN with an MCC different from that of the last registered PLMN.

The mobile equipment shall use the stored list of emergency numbers received from the network in addition to the emergency numbers stored on the SIM/USIM or ME to detect that the number dialled is an emergency number.

NOTE:
The mobile equipment may use the emergency numbers list to assist the end user in determining whether the dialled number is intended for an emergency service or for another destination, e.g. a local directory service. The possible interactions with the end user are implementation specific.

The list of emergency numbers shall be deleted at switch off and removal of the SIM/USIM. The mobile equipment shall be able to store up to ten local emergency numbers received from the network.
The network may also send an indication in the ATTACH ACCEPT message of whether MS Reporting is required in subsequent instances of the Routing Area Updating procedure. If MS Reporting is required, any Timers and Counters associated with the MS Reporting (e.g. timers T3388, T3389 and T3391, and counters gmm_limited_service, gmm_no_cell_available, gmm_limited_service_time and gmm_no_cell_available_time) shall be reset
	Next modified sub-clause


4.7.3.2.3
Combined GPRS attach accepted by the network

Depending on the value of the attach result IE received in the ATTACH ACCEPT message, two different cases can be distinguished:

Case 1)
The attach result IE value indicates "combined GPRS attach": IMSI attach for GPRS and non-GPRS services have been successful.

Case 2)
The attach result IE value indicates "GPRS only": IMSI attach for GPRS services has been successful but IMSI attach for non-GPRS services has not been successful.

In Iu mode, if the network wishes to prolong the PS signalling connection (for example, if the mobile station has indicated "follow-on request pending" in ATTACH REQUEST message) the network shall indicate the "follow-on proceed" in the ATTACH ACCEPT message. If the network wishes to release the PS signalling connection, the network shall indicate "no follow-on proceed" in the ATTACH ACCEPT message.

After that in Iu mode, the mobile station shall act according to the follow-on proceed flag included in the Attach result information element in the ATTACH ACCEPT message (see subclause 4.7.13).

The network may also send an indication in the ATTACH ACCEPT message of whether MS Reporting is required in subsequent instances of the Routing Area Updating procedure. If MS Reporting is required, any Timers and Counters associated with the MS Reporting (e.g. timers T3388, T3389 and T3391, and counters gmm_limited_service, gmm_no_cell_available, gmm_limited_service_time and gmm_no_cell_available_time) shall be reset
	Next modified sub-clause


4.7.5.1.1
Normal and periodic routing area updating procedure initiation

To initiate the normal routing area updating procedure, the MS sends the message ROUTING AREA UPDATE REQUEST to the network, starts timer T3330 and changes to state GMM-ROUTING-AREA-UPDATING-INITIATED. The message ROUTING AREA UPDATE REQUEST shall contain the P-TMSI signature when received within a previous ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT message.

In Iu mode, if the MS wishes to prolong the established PS signalling connection after the normal routing area updating procedure (for example, the MS has any CM application request pending), it may set a follow-on request pending indicator on (see subclause 4.7.13).
If the last received message of either the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message, received by the MS included the Requested MS Information IE indicating that the MS Report IE is requested, the MS provides the MS Report IE in the ROUTING AREA UPDATE REQUEST message.
	Next modified sub-clause


4.7.5.1.3
Normal and periodic routing area updating procedure accepted by the network

If the routing area updating request has been accepted by the network, a ROUTING AREA UPDATE ACCEPT message shall be sent to the MS. The network may assign a new P-TMSI and/or a new P-TMSI signature for the MS. If a new P-TMSI and/or P-TMSI signature have been assigned to the MS, it/they shall be included in the ROUTING AREA UPDATE ACCEPT message together with the routing area identification.In a shared network the network shall indicate the PLMN identity of the CN operator that has accepted the routing area updating request in the RAI contained in the ROUTING AREA UPDATE ACCEPT message (see 3GPP TS 23.251 [109]).

If a new DRX parameter was included in the ROUTING AREA UPDATE REQUEST message, the network shall store the new DRX parameter and use it for the downlink transfer of signalling and user data.

If the MS has indicated in the ROUTING AREA UPDATE REQUEST message that it supports PS inter-RAT handover to UTRAN Iu mode, the network may include in the ROUTING AREA UPDATE ACCEPT message a request to provide the Inter RAT information container.

In A/Gb mode the Cell Notification information element shall be included in the ROUTING AREA UPDATE ACCEPT message in order to indicate the ability of the network to support the Cell Notification. 

The network shall change to state GMM-COMMON-PROCEDURE-INITIATED and shall start the supervision timer T3350 as described in subclause 4.7.6.

If the LAI or PLMN identity contained in the ROUTING AREA UPDATE ACCEPT message is a member of any of the "forbidden" lists then any such entry shall be deleted.

In Iu mode, the network should prolong the PS signalling connection if the mobile station has indicated a follow-on request pending in ROUTING AREA UPDATE REQUEST. The network may also prolong the PS signalling connection without any indication from the mobile terminal.

If the PDP context status information element is included in ROUTING AREA UPDATE REQUEST message, then the network shall deactivate all those PDP contexts locally (without peer to peer signalling between the MS and the network), which are not in SM state PDP-INACTIVE on network side but are indicated by the MS as being in state PDP-INACTIVE.

If the MBMS context status information element is included in the ROUTING AREA UPDATE REQUEST message, then the network shall deactivate all those MBMS contexts locally (without peer to peer signalling between the MS and network) which are not in SM state PDP-INACTIVE on the network side, but are indicated by the MS as being in state PDP-INACTIVE. If no MBMS context status information element is included, then the network shall deactivate all MBMS contexts locally which are not in SM state PDP-INACTIVE on the network side.

Upon receipt of a ROUTING AREA UPDATE ACCEPT message, the MS stores the received routing area identification, stops timer T3330, shall reset the routing area updating attempt counter and sets the GPRS update status to GU1 UPDATED. If the message contains a P-TMSI, the MS shall use this P-TMSI as new temporary identity for GPRS services and shall store the new P-TMSI. If no P-TMSI was included by the network in the ROUTING AREA UPDATING ACCEPT message, the old P-TMSI shall be kept. Furthermore, the MS shall store the P-TMSI signature if received in the ROUTING AREA UPDATING ACCEPT message. If no P-TMSI signature was included in the message, the old P-TMSI signature, if available, shall be deleted.
If the ROUTING AREA UPDATE REQUEST message was used to update the network with a new DRX parameter IE, the MS shall start using the new DRX parameter upon receipt of the ROUTING AREA UPDATE ACCEPT message.

If the PDP context status information element is included in ROUTING AREA UPDATE ACCEPT message, then the MS shall deactivate all those PDP contexts locally (without peer to peer signalling between the MS and network), which are not in SM state PDP-INACTIVE in the MS but are indicated by the network as being in state PDP-INACTIVE.

If the MBMS context status information element is included in the ROUTING AREA UPDATE ACCEPT message, then the MS shall deactivate all those MBMS contexts locally (without peer to peer signalling between the MS and network) which are not in SM state PDP-INACTIVE in the MS, but are indicated by the network as being in state PDP-INACTIVE. If no MBMS context status information element is included, then the MS shall deactivate all those MBMS contexts locally which are not in SM state PDP-INACTIVE in the MS.

In A/Gb mode, if the ROUTING AREA UPDATE ACCEPT message contains the Cell Notification information element, then the MS shall start to use the LLC NULL frame to perform cell updates.

The network may also send a list of "equivalent PLMNs" in the ROUTING AREA UPDATE ACCEPT message. Each entry of the list contains a PLMN code (MCC+MNC). The mobile station shall store the list, as provided by the network, except that any PLMN code that is already in the "forbidden PLMN" list shall be removed from the "equivalent PLMNs" list before it is stored by the mobile station. In addition the mobile station shall add to the stored list the PLMN code of the registered PLMN that sent the list. All PLMNs in the stored list shall be regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover. The stored list in the mobile station shall be replaced on each occurrence of the ROUTING AREA UPDATE ACCEPT message. If no list is contained in the message, then the stored list in the mobile station shall be deleted. The list shall be stored in the mobile station while switched off so that it can be used for PLMN selection after switch on.

A ROUTING AREA UPDATE COMPLETE message shall be returned to the network if the ROUTING AREA UPDATE ACCEPT message contained any of:

-
a P-TMSI;

-
Receive N‑PDU Numbers (see 3GPP TS 44.065 [78] and 3GPP TS 25.322); or

-
a request for the provision of the Inter RAT information container.

If Receive N‑PDU Numbers were included,  the Receive N‑PDU Numbers values valid in the MS, shall be included in the ROUTING AREA UPDATE COMPLETE message.

If the network has requested the provision of the Inter RAT information container the MS shall return a ROUTING AREA UPDATE COMPLETE message including the Inter RAT information container IE to the network.

NOTE 1:
In Iu mode, after a routing area updating procedure, the mobile station can initiate Service Request procedure to request the resource reservation for the active PDP contexts if the resources have been released by the network or send upper layer message (e.g. ACTIVATE PDP CONTEXT REQUEST) to the network via the existing PS signaling connection.

In Iu mode, if the network wishes to prolong the PS signalling connection (for example, if the mobile station has indicated "follow-on request pending" in ROUTING AREA UPDATE REQUEST message) the network shall indicate the "follow-on proceed" in the ROUTING AREA UPDATE ACCEPT message. If the network wishes to release the PS signalling connection, the network shall indicate "no follow-on proceed" in the ROUTING AREA UPDATE ACCEPT message.

After that in Iu mode, the mobile station shall act according to the follow-on proceed flag included in the Update result information element in the ROUTING AREA UPDATE ACCEPT message (see subclause 4.7.13).

The network may also send a list of local emergency numbers in the ROUTING AREA UPDATE ACCEPT, by including the Emergency Number List IE. The mobile equipment shall store the list, as provided by the network, except that any emergency number  that is already stored in the SIM/USIM shall be removed from the list before it is stored by the mobile equipment. If there are no emergency numbers stored on the SIM/USIM, then before storing the received list the mobile equipment shall remove from it any emergency number stored permanently in the ME for use in this case (see 3GPP TS 22.101 [8]). The list stored in the mobile equipment shall be replaced on each receipt of a new Emergency Number List IE.

The emergency number(s) received in the Emergency Number List IE are valid only in networks with the same MCC as in the cell on which this IE is received. If no list is contained in the ROUTING AREA UPDATE ACCEPT message, then the stored list in the mobile equipment shall be kept, except if the mobile equipment has successfully registered to a PLMN with an MCC different from that of the last registered PLMN.

The mobile equipment shall use the stored list of emergency numbers received from the network in addition to the emergency numbers stored on the SIM/USIM or ME to detect that the number dialled is an emergency number.

NOTE 2:
The mobile equipment may use the emergency numbers list to assist the end user in determining whether the dialled number is intended for an emergency service or for another destination, e.g. a local directory service. The possible interactions with the end user are implementation specific.

The list of emergency numbers shall be deleted at switch off and removal of the SIM/USIM. The mobile equipment shall be able to store up to ten local emergency numbers received from the network.

The network may also send an indication in the ROUTING AREA UPDATE ACCEPT message of whether MS Reporting is required in subsequent instances of the Routing Area Updating procedure.

If the MS included the MS Reporting IE in the ROUTING AREA UPDATE REQUEST message, any Timers and Counters associated with the MS Reporting (e.g. timers T3388, T3389 and T3391, and counters gmm_limited_service, gmm_no_cell_available, gmm_limited_service_time and gmm_no_cell_available_time) shall be reset.
	Next modified sub-clause


4.7.5.2.1
Combined routing area updating procedure initiation

The combined routing area updating procedure is initiated only by a GPRS MS operating in MS operation modes A or B, if the MS is in state GMM-REGISTERED and MM-IDLE, and if the network operates in network operation mode I:

-
when a GPRS MS that is IMSI attached for GPRS and non-GPRS services detects a change of the routing area in state GMM-REGISTERED and MM-IDLE;

-
when a GPRS MS that is IMSI attached for GPRS services wants to perform an IMSI attach for non-GPRS services;

-
after termination of a non-GPRS service via non-GPRS channels to update the association if the MS has changed the RA during that non-GPRS service transaction;

-
after termination of a non-GPRS service via non-GPRS channels to update the association if GPRS services were suspended during the non-GPRS service but no resume is received. See 3GPP TS 23.060 subclause 16.2.1;

-
after termination of a non-GPRS service via non-GPRS channels to update the association, if the GPRS MS in MS operation mode A performed a normal GPRS attach or a normal routing area updating procedure during the circuit-switched transaction;

· after a CM SERVICE REJECT message with cause value #4 is received by the mobile station (see subclause 4.5.1.1); in this case the update type IE shall be set to "Combined RA/LA updating with IMSI attach";

· when a GPRS MS needs to update the network with the new MS Radio Access Capability IE;

· when a GPRS MS needs to update the network with a new DRX parameter IE; or

· in Iu mode, to re-synchronize the PMM mode of MS and network after RRC connection release with cause "Directed signalling connection re-establishment", see subclause 4.7.2.5.

In A/Gb mode, the routing and location area identification are broadcast on the broadcast channel(s). A combined routing area updating procedure shall abort any ongoing GMM procedure. Aborted GMM procedures shall be repeated after the combined routing area updating procedure has been successfully performed. The ROUTING AREA UPDATE REQUEST message shall always be the first message sent from the MS in the new routing area after routing area change.

In Iu mode, the routing and location area identification are broadcast on the broadcast channel(s) or sent to the MS via the PS signalling connection. A combined routing area updating procedure shall abort any ongoing GMM procedure. Aborted GMM procedures may be repeated after the combined routing area updating procedure has been successfully performed. The ROUTING AREA UPDATE REQUEST message shall always be the first GMM message sent from the MS in the new routing area after routing area change.

To initiate a combined routing area updating procedure the MS sends the message ROUTING AREA UPDATE REQUEST to the network, starts timer T3330 and changes to state GMM-ROUTING-UPDATING-INITIATED and MM LOCATION UPDATING PENDING. The value of the Update type IE in the message shall indicate "combined RA/LA updating" unless explicitly specified otherwise. If for the last attempt to update the registration of the location area a MM specific procedure was performed, the value of the Update type IE in the ROUTING AREA UPDATE REQUEST message shall indicate "combined RA/LA updating with IMSI attach". Furthermore the MS shall include the TMSI status IE if no valid TMSI is available.

A GPRS MS in MS operation modes B that is in an ongoing circuit-switched transaction, shall initiate the combined routing area updating procedure after the circuit-switched transaction has been released, if the MS has changed the RA during the circuit-switched transaction and if the network operates in network operation mode I.

A GPRS MS in MS operation mode A shall initiate the combined routing area updating procedure with IMSI attach after the circuit-switched transaction has been released, if a normal GPRS attach or a normal routing area updating procedure was performed during the circuit-switched transaction and provided that the network operates in network operation mode I.

A GPRS MS in MS operation mode A shall perform the normal routing area update procedure during an ongoing circuit-switched transaction.

In Iu mode, if the MS wishes to prolong the established PS signalling connection after the normal routing area updating procedure (for example, the MS has any CM application request pending), it may set a follow-on request pending indicator on (see subclause 4.7.13).

In Iu mode, when a ROUTING AREA UPDATE REQUEST is received by the SGSN over a new PS signalling connection while there is an ongoing PS signalling connection (network is already in mode PMM-CONNECTED) for this UE, the network shall progress the routing area update procedure as normal and release the previous PS signalling connection when the routing area update procedure has been accepted by the network.

NOTE:
The re-establishment of the radio bearers of active PDP contexts is done as described in subclause "Service Request procedure".

If the last received message of either the ATTACH ACCEPT message or ROUTING AREA UPDATE ACCEPT message, received by the MS included the Requested MS Information IE indicating that the MS Report IE is requested, the MS provides the MS Report IE in the ROUTING AREA UPDATE REQUEST message.
	Next modified sub-clause


4.7.5.2.3
Combined routing area updating procedure accepted by the network

Depending on the value of the update result IE received in the ROUTING AREA UPDATE ACCEPT message, two different cases can be distinguished:

Case 1)
The update result IE value indicates "combined RA/LA": Routing and location area 
updating is successful;

Case 2)
The update result IE value indicates "RA only": Routing area updating is successful, but location area updating is not successful.

A ROUTING AREA UPDATE COMPLETE message shall be returned to the network if the ROUTING AREA UPDATE ACCEPT message containsany of:

-
a P-TMSI and/or a TMSI;

-
Receive N‑PDU Numbers (see 3GPP TS 44.065 [78] and 3GPP TS 25.322); or

-
a request for the provision of the Inter RAT information container.

If Receive N‑PDU Numbers were included, the Receive N‑PDU Numbers that are valid in the MS shall be included in the ROUTING AREA UPDATE COMPLETE message.

If the network has requested the provision of the Inter RAT information container the MS shall return a ROUTING AREA UPDATE COMPLETE message including the Inter RAT information container IE to the network.

In Iu mode, if the network wishes to prolong the PS signalling connection (for example, if the mobile station has indicated "follow-on request pending" in ROUTING AREA UPDATE REQUEST message) the network shall indicate the "follow-on proceed" in the ROUTING AREA UPDATE ACCEPT message. If the network wishes to release the PS signalling connection, the network shall indicate "no follow-on proceed" in the ROUTING AREA UPDATE ACCEPT message.

After that in Iu mode, the mobile station shall act according to the follow-on proceed flag included in the Update result information element in the ROUTING AREA UPDATE ACCEPT message (see subclause 4.7.13).

The network may also send an indication in the ROUTING AREA UPDATE ACCEPT message of whether MS Reporting is required in subsequent instances of the Routing Area Updating procedure.

If the MS included the MS Reporting IE in the ROUTING AREA UPDATE REQUEST message, any Timers and Counters associated with the MS Reporting (e.g. timers T3388, T3389 and T3391, and counters gmm_limited_service, gmm_no_cell_available, gmm_limited_service_time and gmm_no_cell_available_time) shall be reset.
	Next modified sub-clause


9.4.14
Routing area update request

This message is sent by the MS to the network either to request an update of its location file or to request an IMSI attach for non-GPRS services. See table 9.4.14/3GPP TS 24.008.

Message type:
ROUTING AREA UPDATE REQUEST

Significance:

dual

Direction:


MS to network

Table 9.4.14/3GPP TS 24.008: ROUTING AREA UPDATE REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

10.2
	M
	V
	1/2

	
	Skip indicator
	Skip indicator

10.3.1
	M
	V
	1/2

	
	Routing area update request message identity
	Message type

10.4
	M
	V
	1

	
	Update type
	Update type

10.5.5.18
	M
	V
	1/2

	
	GPRS ciphering key sequence number
	Ciphering key sequence number 

10.5.1.2
	M
	V
	1/2

	
	Old routing area identification
	Routing area identification

10.5.5.15
	M
	V
	6

	
	MS Radio Access capability
	MS Radio Access capability

10.5.5.12a
	M
	LV
	6 - 52

	19
	Old P-TMSI signature
	P-TMSI signature

10.5.5.8
	O
	TV
	4

	17
	Requested READY timer value
	GPRS Timer

10.5.7.3
	O
	TV
	2

	27
	DRX parameter
	DRX parameter

10.5.5.6
	O
	TV
	3

	9-
	TMSI status
	TMSI status

10.5.5.4
	O
	TV
	1

	18
	P-TMSI
	Mobile identity

10.5.1.4
	O
	TLV
	7

	31
	MS network capability
	MS network capability

10.5.5.12
	O
	TLV
	4-10

	32
	PDP context status
	PDP context status

10.5.7.1
	O
	TLV
	4

	33
	PS LCS Capability
	PS LCS Capability

10.5.5.22
	O
	TLV
	3

	35
	MBMS context status
	MBMS context status

10.5.7.6
	O
	TLV
	2 – 18

	nn
	MS Report
	MS Report

10.5.5.26
	O
	TLV
	6


9.4.14.1
Old P-TMSI signature

This IE is included by the MS if it was received from the network in an ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT message.

9.4.14.2
Requested READY timer value

This IE may be included if the MS wants to indicate a preferred value for the READY timer.

9.4.14.3
DRX parameter

This IE shall be included if the MS changes the access network from GSM to UMTS, or the MS wants to indicate new DRX parameters to the network.

9.4.14.4
TMSI status

This IE shall be included if the MS performs a combined routing area update and no valid TMSI is available.

9.4.14.5
P-TMSI (UMTS only)

This IE shall be included by the MS.

9.4.14.6
MS network capability

This IE shall be included by the MS to indicate it’s capabilities to the network.

9.4.14.7
PDP context status

This IE shall be included by the MS.

9.4.14.8
PS LCS Capability
This IE shall be included if the MS supports at least one positioning method for the provision of location services (LCS) via the PS domain in Gb-mode.

9.4.14.9
MBMS context status

This IE shall be included by the MS, if it has MBMS contexts with an SM state different from PDP-INACTIVE.
9.2.14.10
MS Report

This IE shall be included when the last received Attach Accept message or ROUTING AREA UPDATE ACCEPT message included the Requested MS Information IE indicating that the MS Report IE is requested.
	Next modified sub-clause


10.5.5.25
Requested MS information

The purpose of the Requested MS information information element is to indicate whether certain feature-related information is requested from the MS by the network. If this IE is not included then no information is requested.
The Requested MS information information element is coded as shown in figure 10.5.151/3GPP TS 24.008 and table 10.5.166/3GPP TS 24.008.

The Requested MS information is a type 1 information element.

	
	
	
	
	
	
	
	
	

	

	
	

	


	8
	7
	6
	5
	4
	3
	2
	1
	

	Requested MS information

IEI 
	I-RAT
	MS-REP
	0

0

Spare
	octet 1


Figure 10.5.151/3GPP TS 24.008: Requested MS information information element

Table 10.5.166/3GPP TS 24.008: Requested MS information information element

	Requested MS information value (octet 1, bit 1 to 4)

	

	I-RAT (1 bit field)

	Bit

	4
	
	
	
	

	0
	
	
	
	Inter RAT information container IE not requested

	1
	
	
	
	Inter RAT information container IE requested


	

	MS-REP (1 bit field)

	Bit

	4
	
	
	
	

	0
	
	
	
	MS Report IE not requested

	1
	
	
	
	MS Report IE requested



	


	Next modified sub-clause


10.5.5.26
MS Report

The purpose of the MS Report IE is to provide an indication of network performance to the core network. 

The MS Report IE is coded as shown in figure 10.5.xx/3GPP TS 24.008 and tables 10.5.xx/3GPP TS 24.008 to 10.5.101m/3GPP TS 24.008.

The MS Report is a type 4 information element with a minimum length of 6 octets. 

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	MS Report IEI
	octet 1

	Length of the MS Report contents
	octet 2

	gmm_limited_service
	octet 3

	gmm_no_cell_available
	octet 4

	gmm_limited_service_time
	octet 5

	gmm_no_cell_available_time
	octet 6


Figure 10.5.xx/3GPP TS 24.008: MS Report information element

Table 10.5.xx/3GPP TS 24.008: MS Report information element

	gmm_limited_service (Octet 3)
The value of gmm_limited_service counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
1 
. . . 



in steps of 1
0 1 1 1 1 1 1 1
127
1 0 0 0 0 0 0 0
128
. . . 



in steps of 2
1 0 1 1 1 1 1 1
254
1 1 0 0 0 0 0 0
256
. . . 



in steps of 5
1 1 1 1 1 1 0 1
561
1 1 1 1 1 1 1 0
566
1 1 1 1 1 1 1 1
Greater than 566



	gmm_no_cell_available (Octet 4)
The value of gmm_no_cell_available counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
5 
. . . 



in steps of 5
0 0 1 1 1 1 1 1
315
0 1 0 0 0 0 0 0
320
. . . 



in steps of 10
0 1 1 1 1 1 1 1
950
1 0 0 0 0 0 0 0
960
. . . 



in steps of 25
1 1 0 1 1 1 1 1
2535
1 1 0 0 0 0 0 0
2560
. . . 



in steps of 100
1 1 1 1 1 1 1 0
8760
1 1 1 1 1 1 1 1
Greater than 8760



	gmm_limited_service_time (Octet 5)
The value of gmm_limited_service_time counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
1 
. . . 



in steps of 1
0 1 1 1 1 1 1 1
127
1 0 0 0 0 0 0 0
128
. . . 



in steps of 2
1 0 1 1 1 1 1 1
254
1 1 0 0 0 0 0 0
256
. . . 



in steps of 5
1 1 1 1 1 1 0 1
561
1 1 1 1 1 1 1 0
566
1 1 1 1 1 1 1 1
Greater than 566



	gmm_no_cell_available_time (Octet 6)
The value of gmm_no_cell_available_time counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
5 
. . . 



in steps of 5
0 0 1 1 1 1 1 1
315
0 1 0 0 0 0 0 0
320
. . . 



in steps of 10
0 1 1 1 1 1 1 1
950
1 0 0 0 0 0 0 0
960
. . . 



in steps of 25
1 1 0 1 1 1 1 1
2535
1 1 0 0 0 0 0 0
2560
. . . 



in steps of 100
1 1 1 1 1 1 1 0
8760
1 1 1 1 1 1 1 1
Greater than 8760




	Next modified sub-clause


11.2.2
Timers of GPRS mobility management

Table 11.3/3GPP TS 24.008: GPRS Mobility management timers - MS side

	TIMER NUM.
	TIMER VALUE
	STATE 
	CAUSE OF START
	NORMAL STOP
	ON THE
 1st, 2nd, 3rd, 4th EXPIRY Note 3

	T3310
	15s
	GMM-
REG-INIT
	ATTACH REQ sent
	ATTACH ACCEPT received

ATTACH REJECT received
	Retransmission of ATTACH REQ

	T3311
	15s
	GMM-DEREG ATTEMPTING TO ATTACH or

GMM-REG ATTEMPTING TO UPDATE
	ATTACH REJ with other cause values as described in chapter 'GPRS Attach' 

ROUTING AREA UPDATE REJ with other cause values as described in chapter 'Routing Area Update' 

Low layer failure
	Change of the routing area
	Restart of the Attach or the RAU procedure with updating of the relevant attempt counter

	T3316
	30s
	GMM-
REG-INIT

GMM-REG

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT
(Iu mode only)
	RAND and RES stored as a result of a UMTS authentication challenge
	Security mode setting
(Iu mode only)

SERVICE ACCEPT received. (Iu mode only)

SERVICE REJECT
received
(Iu mode only)

ROUTING AREA UPDATE ACCEPT received

AUTHENTICATION AND CIPHERING REJECT received

AUTHENTICATION_AND_CIPHERING FAILURE sent

Enter GMM-DEREG or 
GMM-NULL
	Delete the stored RAND and RES

	T3318
	20s
	GMM-
REG-INIT

GMM-REG

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT (Iu mode only)
	AUTHENTICATION & CIPHERING FAILURE (cause=’MAC failure’ or ‘GSM authentication unacceptable’) sent
	AUTHENTICATION & CIPHERING REQUEST received
	On first expiry, the MS should consider the network as false (see 4.7.7.6.1)

	T3320
	15s
	GMM-
REG-INIT

GMM-REG

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT (Iu mode only)
	AUTHENTICATION & CIPHERING FAILURE (cause=synch failure) sent
	AUTHENTICATION & CIPHERING REQUEST received
	On first expiry, the MS should consider the network as false (see 4.7.7.6.1)

	T3321
	15s
	GMM-

DEREG-INIT
	DETACH REQ sent
	DETACH ACCEPT received
	Retransmission of the DETACH REQ

	T3330
	15s
	GMM-ROUTING-UPDATING-INITIATED
	ROUTING AREA UPDATE REQUEST sent
	ROUTING AREA UPDATE ACC received

ROUTING AREA UPDATE REJ received
	Retransmission of the ROUTING AREA UPDATE REQUEST
message

	T3340

(Iu mode only)
	10s
	GMM-
REG-INIT

GMM-DEREG-INIT

GMM-RA-UPDATING-INT

GMM-SERV-REQ-INIT (Iu mode only)

GMM-ATTEMPTING-TO-UPDATE-MM

GMM-REG-NORMAL-SERVICE
	ATTACH REJ, DETACH REQ, ROUTING AREA UPDATE REJ or SERVICE REJ with any of the causes #11, #12, #13 or #15.

ATTACH ACCEPT or ROUTING AREA UPDATE ACCEPT is received with “no follow-on proceed“ indication.


	PS signalling connection released
	Release the PS signalling connection and proceed as described in subclause 4.7.1.9


Table 11.3a/3GPP TS 24.008: GPRS Mobility management timers – MS side

	TIMER NUM.
	TIMER VALUE
	STATE 
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T3302
	Default 12 min

Note 1 

Note 5
	GMM-DEREG

or

GMM-REG
	At attach failure and the attempt counter is greater than or equal
to 5.

At routing area updating failure and the attempt counter is greater than or equal to 5.
	At successful attach


At successful routing area updating
	On every expiry, initiation of the

GPRS attach procedure

or

RAU procedure

	T3312
	Default 
54 min

Note1
	GMM-REG
	In A/Gb mode, when READY state is left.

In Iu mode, when PMM-CONNECTED mode is left.
	When entering state GMM-DEREG 
	Initiation of the Periodic RAU procedure

	T3314

READY

(A/Gb mode only)
	Default 
44 sec
Note 2
	All except GMM-DEREG
	Transmission of a PTP PDU
	Forced to Standby
	No cell-updates are performed

	T3317

(Iu mode only)
	15s
	GMM-SERVICE-REQUEST-INITIATED
	SERVICE REQ sent
	Security mode control procedure is completed,

SERVICE ACCEPT received, or

SERVICE REJECT received
	Abort the procedure

	T3319

(Iu mode only)
	Default 30s

Note 1

Note 4
	GMM-REG
	Completion of the Security Mode Control procedure after sending a SERVICE REQUEST with service type "data".

Reception of a SERVICE ACCEPT message.
	When entering PMM-IDLE mode.

When the radio access bearer is released for any active PDP context.

When entering state GMM-DEREG
	SERVICE REQ with service type “data” may be invoked again, if required.

	T3388
	10s
	GMM-REGISTERED.LIMITED-SERVICE
	On expiry of T3391.
	GMM-REGISTERED.NO-CELL-AVAILABLE sub-state
	Increment gmm_limited_service_time counter

Restart Timer.

	T3389
	10s
	GMM-REGISTERED.NO-CELL-AVAILABLE
	On expiry of T3391.
	Leaving GMM-REGISTERED.NO-CELL-AVAILABLE sub-state
	Increment gmm_no_cell_available_time counter

Restart Timer.

	T3391
	5s
	GMM-REGISTERED.LIMITED-SERVICE

GMM-REGISTERED.NO-CELL-AVAILABLE
	Entering GMM-REGISTERED.LIMITED-SERVICE sub-state or GMM-REGISTERED.NO-CELL-AVAILABLE sub-state.
	GMM-REGISTERED.NO-CELL-AVAILABLE sub-state or GMM-REGISTERED.NO-CELL-AVAILABLE sub-state.
	Start T3388, when MS in GMM-REGISTERED.LIMITED-SERVICE sub-state.

Start T3389, when MS in GMM-REGISTERED.NO-CELL-AVAILABLE sub-state.


NOTE 1:
The value of this timer is used if the network does not indicate another value in a GMM signalling procedure.

NOTE 2:
The default value of this timer is used if neither the MS nor the Network send another value, or if the Network sends this value, in a signalling procedure.

NOTE 3:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.

NOTE 4: 
The purpose of this timer is to prevent the MS from repeating the SERVICE REQUEST message with service type "data" too early in case the request to setup the radio access bearer is queued by the radio access network.

NOTE 5:
In Iu mode, the default value of this timer is used if the network provides a value for this timer in a non-integrity protected Iu mode GMM message.
Table 11.4/3GPP TS 24.008: GPRS Mobility management timers - network side

	TIMER NUM.
	TIMER VALUE
	STATE 
	CAUSE OF START
	NORMAL STOP
	ON THE
 1st, 2nd, 3rd, 4th EXPIRY Note 3

	T3322
	6s
	GMM-
DEREG-INIT
	DETACH REQ sent
	DETACH ACCEPT received
	Retransmission of DETACH REQUEST

	T3350
	6s
	GMM-COMMON-PROC-INIT
	ATTACH ACCEPT
sent with P-TMSI and/or TMSI


RAU ACCEPT sent with P-TMSI and/or TMSI

P-TMSI REALLOC COMMAND
sent
	ATTACH COMPLETE received

RAU COMPLETE received

P-TMSI REALLOC COMPLETE received
	Retransmission of the same message type, i.e. ATTACH ACCEPT, RAU ACCEPT or REALLOC COMMAND

	T3360
	6s
	GMM- COMMON-PROC-INIT
	AUTH AND CIPH REQUEST
sent
	AUTH AND CIPH RESPONSE received
AUTHENT-AND CIPHER-FAILURE received
	Retransmission of AUTH AND CIPH REQUEST

	T3370
	6s
	GMM-COMMON-PROC-INIT
	IDENTITY REQUEST sent
	IDENTITY RESPONSE received
	Retransmission of IDENTITY REQUEST


Table 11.4a/3GPP TS 24.008: GPRS Mobility management timers - network side

	TIMER NUM.
	TIMER VALUE
	STATE 
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T3313
	Note1
	GMM_REG
	Paging procedure initiated
	Paging procedure completed
	Network dependent

	T3314

READY

(A/Gb mode only)
	Default 
44 sec
Note 2
	All except GMM-DEREG
	Receipt of a PTP PDU
	Forced to Standby
	The network shall page the MS if a PTP PDU has to be sent to the MS

	Mobile Reachable
	Default 4 min greater than T3312
	All except GMM-DEREG
	In A/Gb mode, change from READY to STANDBY state 

In Iu mode, change from PMM-CONNECTED mode to PMM-IDLE mode.
	PTP PDU received 
	Network dependent but typically paging is halted on 1st expiry


NOTE 1:
The value of this timer is network dependent.

NOTE 2:
The default value of this timer is used if neither the MS nor the Network send another value, or if the Network sends this value, in a signalling procedure. The value of this timer should be slightly shorter in the network than in the MS, this is a network implementation issue.

NOTE 3:
Typically, the procedures are aborted on the fifth expiry of the relevant timer. Exceptions are described in the corresponding procedure description.

Annex B.
Draft CR for MS Reporting of Network Performance in the CS domain

	First modified sub-clause


4.1.2.1.2
Substates of the MM IDLE state

For the description of the behaviour of the MS the MM IDLE state is subdivided in several substates, also called the service states. The service state pertains to the whole MS (ME alone if no SIM/USIM is inserted, or ME plus SIM/USIM). The service state depends on the update status (see subclause 4.1.2.2) and on the selected cell.

19.1 NORMAL SERVICE


Valid subscriber data are available, update status is U1, a cell is selected that belongs to the LA where the subscriber is registered.


In this state, all requests from the CM layers are treated normally.

19.2 ATTEMPTING TO UPDATE


Valid subscriber data are available, update status is U2 and a cell is selected. Requests from upper layers are accepted. Emergency call requests are treated normally, otherwise the request triggers first a location updating attempt in the selected cell, and then triggers the needed procedure only in case of successful location updating, otherwise the request is rejected.

19.3 LIMITED SERVICE


Valid subscriber data are available, update status is U3, and a cell is selected, which is known not to be able to provide normal service. Only emergency services are offered. 
When entering this sub-state the MS initialises Timer T3244. On expiry of T3244, the MS increments the limited_service counter by 1, and initialises Timer T3242. Each time Timer T3242 expires the MS increments the limited_service_time counter by 1, and re-initiates the Timer T3242.
When leaving this sub-state the MS stops Timer T3242.
19.4 NO IMSI


No valid subscriber data (no SIM/USIM, or the SIM/USIM is not considered valid by the ME), and a cell is selected. Only emergency services are offered.

19.5 NO CELL AVAILABLE


No cell can be selected. This state is entered after a first intensive search failed (state 19.7). Cells are searched at a low rhythm. No services are offered.
When entering this sub-state the MS initialises Timer T3244. On expiry of T3244, the MS increments the no_cell_available counter by 1, and initialises Timer T3243. Each time Timer T3243 expires the MS increments the no_cell_available_time counter by 1, and re-initiates the Timer T3243.

When leaving this sub-state the MS stops Timer T3243.
19.6 LOCATION UPDATE NEEDED


Valid subscriber data are available, and for some reason a location updating must be done as soon as possible (for instance update status is U1 but the selected cell is not in the registered LA, or the timer has expired, ...). This state is usually of no duration, but can last, e.g., if the access class is blocked due to common access class control or CS domain specific access control (see subclause 4.1.1.2.1).

19.7 PLMN SEARCH


The mobile station is searching for PLMNs, and the conditions for state 19.8 are not met. This state is ended when either a cell is selected (the new state is 19.1, 19.3 or 19.6), or when it is concluded that no cell is available for the moment (the new state is 19.5).

19.8 PLMN SEARCH, NORMAL SERVICE


Valid subscriber data are available, update status is U1, a cell is selected which belongs to the LA where the subscriber is registered, and the mobile station is searching for PLMNs. This state is ended when either a cell is selected (the new state is 19.1, 19.3 or 19.6), or when it is concluded that no cell is available for the moment (the new state is 19.5).

19.9 RECEIVING GROUP CALL (NORMAL SERVICE)


Only applicable for mobile stations supporting VGCS listening or VBS listening. Valid subscriber data are available, update status is U1, a VGCS channel or VBS channel is received in a cell that belongs to the LA where the subscriber is registered.


In this state, only requests from the GCC or BCC layers are treated.

19.10 RECEIVING GROUP CALL (LIMITED SERVICE)


Only applicable for mobile stations supporting VGCS listening or VBS listening. Valid subscriber data are available, update status is U3, a VGCS channel or VBS channel is received in a cell which is known not to be able to provide normal service.


In this state, only requests from the GCC or BCC layers for the reception of VGCS or VBS calls are treated and group call emergency services are offered.

	Next modified sub-clause


4.4.4.1
Location updating initiation by the mobile station

Any timer used for triggering the location updating procedure (e.g. T3211, T3212) is stopped if running.

As no RR connection exists at the time when the location updating procedure has to be started, the MM sublayer within the mobile station will request the RR sublayer to establish a RR connection and enter state WAIT FOR RR CONNECTION (LOCATION UPDATE). The procedure for establishing an RR connection is described in 3GPP TS 44.018 [84] subclause 3.3 and 3GPP TS 25.331 [23c].
If the last received Location Updating Accept message received by the MS included the CS Requested MS Information IE indicating that the MS Report IE is requested, and the Mobile identity IE of the Location Updating Request message is carrying a TMSI, the MS provides the MS Report IE in the Location Updating Request message.
The mobile station initiates the location updating procedure by sending a LOCATION UPDATING REQUEST message to the network, starts the timer T3210 and enters state LOCATION UPDATING INITIATED. The location updating type information element shall indicate what kind of updating is requested.

	Next modified sub-clause


4.4.4.6
Location updating accepted by the network

If the location updating is accepted by the network a LOCATION UPDATING ACCEPT message is transferred to the mobile station.

In case the identity confidentiality service is active (see subclauses 4.3.1 and 4.4.4.4), the TMSI reallocation may be part of the location updating procedure. The TMSI allocated is then contained in the LOCATION UPDATING ACCEPT message together with the location area identifier LAI. The network shall in this case start the supervision timer T3250 as described in subclause 4.3.1.

In a shared network, the network shall indicate in the LAI the PLMN identity of the CN operator that has accepted the location updating (see 3GPP TS 23.251 [109]).

If the network wishes to prolong the RR connection to allow the mobile station to initiate MM connection establishment (for example if the mobile station has indicated in the LOCATION UPDATING REQUEST that it has a follow-on request pending) the network shall send "follow on proceed" in the LOCATION UPDATING ACCEPT and start timer T3255.

The mobile station receiving a LOCATION UPDATING ACCEPT message shall store the received location area identification LAI, stop timer T3210, reset the attempt counter and set the update status in the SIM/USIM to UPDATED. If the message contains an IMSI, the mobile station is not allocated any TMSI, and shall delete any TMSI in the SIM/USIM accordingly. If the message contains a TMSI, the mobile station is allocated this TMSI, and shall store this TMSI in the SIM/USIM and a TMSI REALLOCATION COMPLETE shall be returned to the network. If neither IMSI nor TMSI is received in the LOCATION UPDATING ACCEPT message, the old TMSI if any available shall be kept.

If the LAI or PLMN identity contained in the LOCATION UPDATING ACCEPT message is a member of the list of "forbidden location areas for regional provision of service", the list of "forbidden location areas for roaming" or the "forbidden PLMN list" then such entries shall be deleted.

The network may also send a list of "equivalent PLMNs" in the LOCATION UPDATING ACCEPT message. Each entry of the list contains a PLMN code (MCC+MNC). The mobile station shall store the list, as provided by the network, except that any PLMN code that is already in the "forbidden PLMN list" shall be removed from the "equivalent PLMNs" list before it is stored by the mobile station. In addition the mobile station shall add to the stored list the PLMN code of the registered PLMN that sent the list. All PLMNs in the stored list shall be regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover. The stored list in the mobile station shall be replaced on each occurrence of the LOCATION UPDATING ACCEPT message. If no list is contained in the message, then the stored list in the mobile station shall be deleted. The list shall be stored in the mobile station while switched off so that it can be used for PLMN selection after switch on.

After that, the mobile station shall act according to the presence of the "Follow-on proceed" information element in the LOCATION UPDATING ACCEPT; if this element is present and the mobile station has a CM application request pending, it shall send a CM SERVICE REQUEST to the network and proceed as in subclause 4.5.1.1. Otherwise, it shall start timer T3240 and enter state WAIT FOR NETWORK COMMAND.

Furthermore, the network may grant authorisation for the mobile station to use GSM-Cordless Telephony System (CTS) in the Location Area and its immediate neighbourhood. The mobile should memorise this permission in non-volatile memory. If the "CTS permission" IE is not present in the message, the mobile is not authorised to use GSM-CTS, and shall accordingly delete any memorised permission.

NOTE 1:
the interaction between CTS and GPRS procedures are not yet defined.

The network may also send a list of local emergency numbers in the LOCATION UPDATING ACCEPT, by including the Emergency Number List IE. The mobile equipment shall store the list, as provided by the network, except that any emergency number  that is already stored in the SIM/USIM shall be removed from the list before it is stored by the mobile equipment. If there are no emergency numbers stored on the SIM/USIM, then before storing the received list the mobile equipment shall remove from it any emergency number stored permanently in the ME for use in this case (see 3GPP TS 22.101 [8]). The list stored in the mobile equipment shall be replaced on each receipt of a new Emergency Number List IE.

The emergency number(s) received in the Emergency Number List IE are valid only in networks with the same MCC as in the cell on which this IE is received. If no list is contained in the LOCATION UPDATING ACCEPT message, then the stored list in the mobile equipment shall be kept, except if the mobile equipment has successfully registered to a PLMN with an MCC different from that of the last registered PLMN.

The mobile equipment shall use the stored list of emergency numbers received from the network in addition to the emergency numbers stored on the SIM/USIM or ME to detect that the number dialled is an emergency number.

NOTE 2:
The mobile equipment may use the emergency numbers list to assist the end user in determining whether the dialled number is intended for an emergency service or for another destination, e.g. a local directory service. The possible interactions with the end user are implementation specific.

The list of emergency numbers shall be deleted at switch off and removal of the SIM/USIM. The mobile equipment shall be able to store up to ten local emergency numbers received from the network.
The network may also send an indication in the LOCATION UPDATING ACCEPT message of whether MS Reporting is required in subsequent instances of the Location Updating procedure.

If the MS included the MS Reporting IE in the LOCATION UPDATING REQUEST message, any Timers and Counters associated with the MS Reporting (e.g. timers T3242, T3243, T3244, and counters limited_service, no_cell_available, limited_service_time and no_cell_available_time) shall be reset.
	Next modified sub-clause


9.2.13
Location updating accept

This message is sent by the network to the mobile station to indicate that updating or IMSI attach in the network has been completed. See table 9.2.15/3GPP TS 24.008.

Message type:
LOCATION UPDATING ACCEPT

Significance:

dual

Direction:


network to mobile station

Table 9.2.15/3GPP TS 24.008: LOCATION UPDATING ACCEPT message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Mobility management
	Protocol discriminator
	M
	V
	1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Skip Indicator
	Skip Indicator
	M
	V
	1/2

	
	
	10.3.1
	
	
	

	
	Location Updating
	Message type
	M
	V
	1

	
	Accept message type
	10.4
	
	
	

	
	Location area
	Location area
	M
	V
	5

	
	identification
	identification
	
	
	

	
	
	10.5.1.3
	
	
	

	17
	Mobile identity
	Mobile identity
	O
	 TLV
	3-10

	
	
	10.5.1.4
	
	
	

	A1
	Follow on proceed
	Follow on proceed
	O
	T
	1

	
	
	10.5.3.7
	
	
	

	A2
	CTS permission
	CTS permission
	O
	T
	1

	
	
	10.5.3.10
	
	
	

	4A
	Equivalent PLMNs
	PLMN list
	O
	TLV
	5-47

	
	
	10.5.1.13
	
	
	

	34
	Emergency Number List
	Emergency Number List

10.5.3.13
	O
	TLV
	5-50

	nn
	CS Requested MS Information
	CS Requested MS Information

10.5.3.14
	O
	TV
	1


9.2.13.1
Follow on proceed

The follow on proceed information element appears if the network wishes to indicate that the mobile station may attempt an MM connection establishment using the same RR connection.

9.2.13.2
CTS permission

The CTS permission information element appears if the network wishes to allow the mobile station to use GSM-Cordless Telephony System in the Location Area.

9.2.13.3
Equivalent PLMNs

The Equivalent PLMNs information element is included if the network wants to inform the mobile station of equivalent PLMNs.

9.2.13.4
Emergency Number List

This IE may be sent by the network. If this IE is sent, the contents of this IE indicates a list of emergency numbers valid within the same MCC as in the cell on which this IE is received.
9.2.13.4
CS Requested MS Information

This IE may be sent by the network to request the MS to provide feature-related information.
	Next modified sub-clause


9.2.15
Location updating request

This message is sent by the mobile station to the network either to request update of its location file (normal updating or periodic updating) or to request IMSI attach. See table 9.2.17/3GPP TS 24.008.

Message type:
LOCATION UPDATING REQUEST

Significance:

dual

Direction:


mobile station to network

Table 9.2.17/3GPP TS 24.008: LOCATION UPDATING REQUEST message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Mobility management
	Protocol discriminator
	M
	V
	1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Skip Indicator
	Skip Indicator
	M
	V
	1/2

	
	
	10.3.1
	
	
	

	
	Location Updating
	Message type
	M
	V
	1

	
	Request message type
	10.4
	
	
	

	
	Location updating type
	Location updating type
	M
	V
	1/2

	
	
	10.5.3.5
	
	
	

	
	Ciphering key sequence
	Ciphering key sequence
	M
	V
	1/2

	
	number
	number
	
	
	

	
	
	10.5.1.2
	
	
	

	
	Location area
	Location area
	M
	V
	5

	
	identification
	identification
	
	
	

	
	
	10.5.1.3
	
	
	

	
	Mobile station
	Mobile station
	M
	V
	1

	
	classmark
	classmark 1
	
	
	

	
	
	10.5.1.5
	
	
	

	
	Mobile identity
	Mobile identity
	M
	 LV
	2-9

	
	
	10.5.1.4
	
	
	

	33
	Mobile station
	Mobile station
	O
	TLV
	5

	
	classmark for UMTS
	classmark 2
	
	
	

	
	
	10.5.1.6
	
	
	

	nn
	MS Report
	MS Report

10.5.3.15
	O
	TV
	x


9.2.15.1
Location area identification

The location area identification stored in the SIM/USIM is used.

9.2.15.2
Mobile Station Classmark

This IE shall include for multiband MS the Classmark 1 corresponding to the frequency band in use.

9.2.15.3
Mobile Station Classmark for Iu mode

This IE shall be included when the mobile station is in Iu mode network. The IE shall not be included when the mobile station is in A/Gb mode network.
9.2.15.4
MS Report

This IE shall be included when the last received Location Updating Accept message included the Requested MS Information IE indicating that the MS Report IE is requested.
	Next modified sub-clause


10.5.3.14
CS Requested MS Information

The purpose of the CS Requested MS Information information element is to indicate whether certain feature-related information is requested from the MS by the network. If this IE is not included then no information is requested.
The CS Requested MS Information information element is coded as shown in figure 10.5.xx/3GPP TS 24.008 and table 10.5.xx/3GPP TS 24.008.

The Requested MS information is a type 1 information element.

	8
	7
	6
	5
	4
	3
	2
	1
	

	CS Requested MS information

IEI 
	MS-REP
	0

0

0

Spare
	octet 1


Figure 10.5.xx/3GPP TS 24.008: CS Requested MS Information information element

Table 10.5.xx/3GPP TS 24.008: CS Requested MS Information information element

	CS Requested MS Information value (octet 1, bit 1 to 4)

	

	MS-REP (1 bit field)

	Bit

	4
	
	
	
	

	0
	
	
	
	MS Report IE not requested

	1
	
	
	
	MS Report IE requested



	


	Next modified sub-clause


10.5.3.15
MS Report

The purpose of the MS Report IE is to provide an indication of network performance to the core network. 
The MS Report IE is coded as shown in figure 10.5.xx/3GPP TS 24.008 and tables 10.5.xx/3GPP TS 24.008 to 10.5.101m/3GPP TS 24.008.

The MS Report is a type 4 information element with a minimum length of 6 octets. 
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	MS Report IEI
	octet 1

	Length of the MS Report contents
	octet 2

	limited_service
	octet 3

	no_cell_available
	octet 4

	limited_service_time
	octet 5

	no_cell_available_time
	octet 6


Figure 10.5.xx/3GPP TS 24.008: MS Report information element
Table 10.5.xx/3GPP TS 24.008: MS Report information element
	limited_service (Octet 3)
The value of limited_service counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
1 
. . . 



in steps of 1
0 1 1 1 1 1 1 1
127
1 0 0 0 0 0 0 0
128
. . . 



in steps of 2
1 0 1 1 1 1 1 1
254
1 1 0 0 0 0 0 0
256
. . . 



in steps of 5
1 1 1 1 1 1 0 1
561
1 1 1 1 1 1 1 0
566
1 1 1 1 1 1 1 1
Greater than 566


	no_cell_available (Octet 4)
The value of no_cell_available counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
5 
. . . 



in steps of 5
0 0 1 1 1 1 1 1
315
0 1 0 0 0 0 0 0
320
. . . 



in steps of 10
0 1 1 1 1 1 1 1
950
1 0 0 0 0 0 0 0
960
. . . 



in steps of 25
1 1 0 1 1 1 1 1
2535
1 1 0 0 0 0 0 0
2560
. . . 



in steps of 100
1 1 1 1 1 1 1 0
8760
1 1 1 1 1 1 1 1
Greater than 8760



	limited_service_time (Octet 5)
The value of limited_service_time counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
1 
. . . 



in steps of 1
0 1 1 1 1 1 1 1
127
1 0 0 0 0 0 0 0
128
. . . 



in steps of 2
1 0 1 1 1 1 1 1
254
1 1 0 0 0 0 0 0
256
. . . 



in steps of 5
1 1 1 1 1 1 0 1
561
1 1 1 1 1 1 1 0
566
1 1 1 1 1 1 1 1
Greater than 566



	no_cell_available_time (Octet 6)
The value of no_cell_available_time counter is coded as follows:


bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0
0
0 0 0 0 0 0 0 1
5 
. . . 



in steps of 5
0 0 1 1 1 1 1 1
315
0 1 0 0 0 0 0 0
320
. . . 



in steps of 10
0 1 1 1 1 1 1 1
950
1 0 0 0 0 0 0 0
960
. . . 



in steps of 25
1 1 0 1 1 1 1 1
2535
1 1 0 0 0 0 0 0
2560
. . . 



in steps of 100
1 1 1 1 1 1 1 0
8760
1 1 1 1 1 1 1 1
Greater than 8760



	Next modified sub-clause


11
List of system parameters

The description of timers in the following table should be considered a brief summary. The precise details are found in clauses 3 to 6, which should be considered the definitive descriptions.

11.1
Timers and counters for radio resource management

See 3GPP TS 44.018 [84].

11.2
Timers of mobility management

Table 11.1/3GPP TS 24.008: Mobility management timers - MS-side

	TIMER

NUM.
	MM
ST
AT
	TIME
OUT
VAL.
	CAUSE FOR START
	NORMAL STOP
	AT THE EXPIRY

	T3210
	3
	20s
	-
LOC_UPD_REQ sent
	- LOC_UPD_ACC

-
LOC_UPD_REJ

-
AUTH_REJ

-
Lower layer failure
	

Start T3211

	T3211
	1

2
	15s
	-
LOC_UPD_REJ with cause#17 netw. failure

-
lower layer failure or RR conn. released after RR conn. abort during loc. updating
	-
Time out

-
cell change

-
request for MM connection establishment

-
change of LA


	Restart the Location update proc.

	T3212
	1,

2
	Note 1
	-
termination of MM service or MM signalling
	-
initiation of MM service or MM signalling
	initiate periodic updating

	T3213
	1

2

11
	4s
	-
location updating failure
	-
expiry

-
change of BCCH parameter
	new random attempt

	T3214
	3

5

7
	20s
	AUTHENT FAILURE

Cause = ‘MAC failure’ or ‘GSM authentication unacceptable’ sent
	 AUTHENT REQ received
	Consider the network as ’false’ (see 4.3.2.6.1)

	T3216
	3

5

7
	15s
	AUTHENT FAILURE

Cause = Synch failure sent
	AUTHENT REQ received
	Consider the network as ’false’ (see 4.3.2.6.1)

	T3218
	3

5

7
	20s
	RAND and RES stored as a result of of a UMTS authentication challenge
	-
Cipher mode setting (A/Gb mode only)

· Security mode setting (Iu mode only) 

· CM_SERV_ACCEPT received 
· CM SERVICE REJECT received
-
LOCATION UPDATING ACCEPT received
-
AUTHENT REJ received

-
AUTHENT FAIL sent

-
enter MM IDLE or NULL
	Delete the stored RAND and RES

	T3220
	7
	5s
	-
IMSI DETACH
	-
release from RM-sublayer
	enter Null or Idle, ATTEMPTING TO UPDATE

	T3230
	5
	15s
	-
CM SERV REQ

CM REEST REQ
	-
Cipher mode setting

-
CM SERV REJ

-
CM SERV ACC
	provide release ind.

	T3240
	9

10
	10s
	see subclause 11.2.1
	see subclause 11.2.1
	abort the RR connection

	T3241
	25
	300s
	see subclause 11.2.1
	see subclause 11.2.1
	abort the RR connection

	T3242
	19.3
	10s
	On expiry of T3244.
	Leaving Limited Service sub-state
	Increment limited_service_time counter
Restart Timer.

	T3243
	19.5
	10s
	On expiry of T3244.
	Leaving No Cell Available sub-state
	Increment no_cell_available_time counter

Restart Timer.

	T3244
	19.3
19.5
	5s
	Entering Limited Service sub-state or No Cell Available sub-states
	Leaving Limited Service or No Cell Available sub-states
	Start T3242, when MS in Limited Service sub-state.

Start T3243, when MS in No Cell Available sub-state.


NOTE 1:
The timeout value is broadcasted in a SYSTEM INFORMATION message

Table 11.2/3GPP TS 24.008: Mobility management timers - network-side

	TIMER

NUM.
	MM
ST
AT
	TIME
OUT
VAL.
	CAUSE FOR START
	NORMAL STOP
	AT THE EXPIRY
	AT THE SECOND EXPIRY

	T3250
	6
	12s
	TMSI-REAL-CMD or LOC UPD ACC with new TMSI sent
	TMSI-REALL-COM received
	Optionally Release RR connection
	

	T3255
	
	Note
	LOC UPD ACC sent with"Follow on Proceed"
	CM SERVICE REQUEST
	Release RR Connection or use for mobile station terminating call
	

	T3260
	5
	12s
	AUTHENT-REQUEST sent
	AUTHENT-RESPONSE received

AUTHENT-FAILURE received
	Optionally Release RR connection


	

	T3270
	4
	12s
	IDENTITY REQUEST sent
	IDENTITY RESPONSE received
	Optionally Release RR connection
	


NOTE 2:
The value of this timer is not specified by this recommendation.
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