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>>>First Change<<<
4
Main Concept

The packet domain uses packet-mode techniques to transfer high-speed and low-speed data and signalling in an efficient manner. The packet domain optimises the use of network and radio resources. Strict separation between the radio subsystem and network subsystem is maintained, allowing the network subsystem to be reused with other radio access technologies.

A common packet domain Core Network is used for both Radio Access Networks (RAN) the GERAN and the UTRAN. This common Core Network provides together with these RANs GPRS services. It is designed to support several quality of service levels to allow efficient transfer of non real-time traffic (e.g. intermittent and bursty data transfers, occasional transmission of large volumes of data) and real-time traffic (e.g. voice, video). Applications based on standard data protocols and SMS are supported, and interworking is defined with IP networks. Charging should be flexible and allow to bill according to the amount of data transferred, the QoS supported, and the duration of the connection.

The Serving GPRS Support Node (SGSN) keeps track of the location of an individual MS and performs security functions and access control. The SGSN is connected to the GERAN base station system through the Gb or Iu interface and/or to the UTRAN through the Iu interface. The SGSN also interfaces via the GPRS Service Switching Function with the GSM Service Control Function for optional CAMEL session and cost control service support.

The Gateway Node (P‑GW/GGSN) provides interworking with packet data networks, and is connected with other core network nodes via an IP-based packet domain PLMN backbone network.

The Serving Gateway is user plane node that provides a common anchor for interoperation between GERAN/UTRAN and E‑UTRAN accesses and when S4 is used it permits Direct Tunnel usage in roaming scenarios.

The Offline Charging System (OFCS) collects charging records from SGSNs, S‑GWs and P‑GW/GGSNs.

The HSS/HLR contains subscriber information.

The SMS‑GMSCs and SMS‑IWMSCs support SMS transmission via the SGSN.

Optionally, the MSC/VLR can be enhanced for more-efficient co-ordination of packet-switched and circuit-switched services and functionality: e.g. combined GPRS and non-GPRS location updates.

In order to use GPRS services, an MS shall first make its presence known to the network by performing a GPRS attach. This makes the MS available for SMS over GPRS and SMS over IMS, paging via the SGSN, and notification of incoming packet data. If the UE is already PS‑attached due to an attach via E‑UTRAN it makes its presence known to an SGSN by a Routeing Area Update.

In order to send and receive packet data by means of GPRS services, the MS shall activate the Packet Data Protocol context that it wants to use. This operation makes the MS known in the corresponding P‑GW/GGSN, and interworking with data networks can commence.

User data are transferred transparently between the MS and the packet data networks with a method known as encapsulation and tunnelling: data packets are equipped with GPRS-specific protocol information and transferred between the MS and the P‑GW/GGSN. This transparent transfer method lessens the requirement for the PLMN to interpret external data protocols, and it enables easy introduction of additional interworking protocols in the future.

Packet Switched (PS) handover is introduced in order to support real-time packet-switched service with strict QoS requirements on low latency and packet loss. PS handover reduces the service interruption of the user plane information at cell change compared to the cell-reselection and enables methods to improve buffer handling of user plane data in order to reduce packet loss at cell-change. PS handover is the handover between GERAN PS and UTRAN PS. The complete specification of the PS handover procedures for A/Gb mode and between Iu mode and A/Gb mode are described in TS 43.129 [87].

Earlier release versions of this specification described a Network Mode Operation III, which is not available for deployment as GERAN specifications forbid deploying Packet Common Control Channels since Release 9 in TS 44.060[77].
>>>Next Change<<<
5.3.13.2
Overview of Protection from Potential MTC Related Overload

The number of Machine Type Communication devices may be several orders of magnitude greater than "traditional" devices. Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling. As normal signalling from large numbers of MSs may cause overload independently whether the MS is used for MTC or not, generic functionality for overload and congestion control is required.

The total signalling from large numbers of MSs is a concern in at least two situations:

-
when an application (running in many MSs) requests many MSs to do "something" at the same time; and/or

-
when many MSs are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).

To counter these potential problems, the following standardised indications and mechanisms are provided in a generic manner. These permit node specific features to be developed to protect the networks.

a)
Where applicable, MSs can be configured for enhancements as described in subsequent bullets. Post-manufacturing configuration can be performed remotely as described in clause 5.3.13.3.

b)
For mobile originated services, MSs configured for low access priority provide:

-
the UTRAN with information indicating that the RR(C) connection establishment is from an MS configured for low access priority (see clause 5.3.13.3); and

-
the GERAN with information indicating that the RR connection establishment is from an MS configured for low access priority (see clause 5.3.13.3), when accessing the network for the purpose of PS domain signalling.


In GERAN, "Implicit Reject" functionality permits the BSS to inhibit Random Access Channel signalling (see TS 44.018 [85]).

c)
RR and RRC signalling has the capability of providing 'extended wait timers' when rejecting messages.

d)
SGSN can initiate rejection of RR(C) connection establishment in the GERAN/UTRAN MSs configured for low access priority. In addition, SGSN signalling or GERAN/UTRAN O&M can trigger GERAN/UTRAN to initiate Extended Access Barring in the GERAN /UTRAN. These mechanisms are further described in clause 5.3.6.4.

e)
Overload messages from the SGSN to RNS/BSS are extended to aid the RAN in performing the functionality in bullets b, c and d above.

f)
MSs configured with a long minimum periodic PLMN search time limit (see TS 24.368 [111]) have an increased minimum time inbetween their searches for more preferred PLMNs.

NOTE 1:
Following the failure of a more preferred PLMN, MSs configured as above might change to other local competing networks. Expiry of this search timer will lead to the MS re-attempting to access the failed network, and then, if that network has not yet recovered, reaccessing one of the local competing networks. Use of a too short timer for the more preferred PLMN search can both prevent the failed network from recovering, and, impose more load on the local competing networks.

g)
At PLMN change, MSs configured to perform Attach with IMSI at PLMN change (see TS 24.368 [111]) do this rather than an RA update with P-TMSI (thus avoiding the need to reject the RA update, and to request the IMSI following the subsequent Attach with P-TMSI).

NOTE 2:
In the case of a network failure, this reduces the message processing load on a local competing network and hence makes that network more likely to survive the failure of the other network.

h)
For mobile originated services, MSs configured for low access priority (see TS 24.368 [111]) provide a low access priority indication to the SGSN in NAS signalling that permits the SGSN to undertake protective measures (e.g. to permit the SGSN to immediately command the MS to move to a state where it does not need to generate further signalling messages and/or does not reselect PLMNs), as described in clause 5.3.6.4.

i)
Using periodic RAU timer information sent by the HSS and/or MS provided indication (bullet h above), the SGSN can allocate a long periodic RAU timer to the MS. A long periodic RAU timer is likely to slow down the rate at which an MS detects a network failure and thus it slows down the rate of movement of MSs from a failed network to other local competing networks (see clause 5.3.13.5).

j)
Mechanisms for the SGSN and GGSN/P-GW to detect congestion associated with a particular APN (see clauses 5.3.6.2 and 5.3.6.3 and TS 23.401 [89]).

k)
The addition of 'back off timers' to GMM and SM signalling messages (e.g. to rejection messages). These include some time randomisation to guard against a repeat of a load peak. The SGSN should be able to apply this behaviour on a per-APN basis as described in clause 5.3.6.2.

l)
Mechanisms that permit the GGSN/P-GW to handle per-APN congestion (see clause 5.3.6.3 and TS 23.401 [89]).

m)
When using the S4 architecture, an SGSN overload control mechanism to selectively limit the number of Downlink Data Notification requests the S‑GW sends to the SGSN for downlink low priority traffic received for MSs in idle mode (see clause 5.3.6.5).

n)
The BSS and RNS are provided with indications from the MS that permit them to steer "new MTC entrants into a pool area" to specific SGSNs (e.g. to an SGSN optimised for MTC devices by having a larger subscriber data base, see TS 23.236 [73]).

o)
GERAN and/or UTRAN broadcast signalling can be used to command MSs configured to use the extended NMO I system information (see TS 24.368 [111]) to operate in Network Mode of Operation I while leaving other MSs operating in NMO II. This reduces the amount of signalling from MSs configured as above and may be particularly useful at times of the failure of another PLMN. Maintaining NMO II for existing MSs avoids changes to their existing service levels (see clause 6.3.3.1).

NOTE 3:
It is assumed that the mechanisms described in this entire clause are designed by stage-3 in a manner that allows extensibility and forward compatibility.

p)
MS configured for specific handling of the invalid USIM state, the "forbidden PLMN list" and the "forbidden PLMNs for GPRS service list" remembers that the (U)SIM is invalid and keeps the PLMN forbidden lists even if the MS is switched off and then switched on.

>>>Next Change<<<
6.2.2
Periodic RA Update Timer Function

The Periodic RA Update Timer function monitors the periodic RA update procedure in the MS. The length of the periodic RA update timer is sent in the Routeing Area Update Accept or Attach Accept message. The periodic RA update timer is unique within an RA. Upon expiry of the periodic RA update timer, the MS shall start a periodic routeing area update procedure.

The SGSN may allocate long periodic RAU timer value to the MS as per clause 5.3.13.5.

If the MS is in GERAN/UTRAN coverage but out of GERAN/UTRAN PS coverage when the periodic RA update timer expires, then, if the MS is IMSI-attached to a network in network operation mode I, the periodic location update procedure (or other appropriate location update procedure) shall be started immediately. In addition, and irrespective of whether or not the MS was IMSI-attached, regardless of the network operation mode, the periodic RA update procedure (or other appropriate update procedure) shall be started as soon as the MS returns to GERAN/UTRAN PS coverage.

If the MS is out of GERAN/UTRAN PS coverage or camps on E-UTRAN when the periodic RA update timer expires then:

-
if the MS is both IMSI- and GPRS-attached and returns to GERAN/UTRAN coverage in a cell that supports packet-domain services in network operation mode I, then the combined RA / LA update procedure with IMSI attach requested shall be started as soon as the MS returns to GERAN/UTRAN coverage;

-
if the MS is both IMSI- and GPRS-attached and returns to GERAN/UTRAN coverage in a cell that supports packet-domain services in network operation mode II, or if a GPRS only-attached MS returns to GERAN/UTRAN coverage in a cell that supports packet-domain services, then the periodic RA update procedure shall be started as soon as the MS returns to GERAN/UTRAN coverage; or

-
if the MS returns to GERAN/UTRAN coverage in a cell that does not support packet-domain services, and if the MS is IMSI-attached, then the periodic location update procedure (or other appropriate location update procedure) shall be started as soon as the MS returns to GERAN/UTRAN coverage in that cell. In addition, and irrespective of whether or not the MS was IMSI-attached, the periodic RA update procedure (or other appropriate update procedure) shall be started as soon as the MS returns to GERAN/UTRAN PS coverage.

If the MS lost GERAN/UTRAN PS coverage or camped on E-UTRAN but the periodic RA update timer did not expire while not camping on a GERAN/UTRAN PS cell, then the MS shall not perform the periodic RA update procedure because of the MS's return to GERAN/UTRAN PS coverage.

If the MS lost GERAN/UTRAN coverage or camped on E-UTRAN but the periodic RA update timer did not expire while not camping on a GERAN/UTRAN cell, the MS shall not perform the periodic RA update procedure because of the MS's return to GERAN/UTRAN coverage.

If the MS's periodic RAU timer expires and ISR is activated the MS shall start the GERAN/UTRAN Deactivate ISR timer. After the GERAN/UTRAN Deactivate ISR timer expires the MS shall deactivate ISR by setting its TIN to "GUTI".

The GERAN/UTRAN Deactivate ISR timer is stopped when the MS performs a successful RAU.

>>>Next Change<<<
6.3.1
Administration of the SGSN - MSC/VLR Association

The SGSN ‑ MSC/VLR association is created at the following occasions:

-
Combined GPRS / IMSI attach.

-
GPRS attach when the MS is already IMSI-attached.

-
Combined RA / LA update when the MS performs IMSI attach and is already GPRS-attached.

-
Combined RA / LA update when an IMSI and GPRS-attached MS changes from an area of network operation mode II to an area of network operation mode I.

The association is initiated by the SGSN. The SGSN creates an association by sending a BSSAP+ message concerning a particular MS to the VLR. An SGSN that does not provide functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes uses the RAI to determine the VLR number. An SGSN that provides functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes uses the RAI and a hash value from the IMSI to determine the VLR number. During a CS connection, an MS in class‑B mode of operation (A/Gb mode) cannot perform GPRS attach nor routeing area updates, only MSs in class‑A mode of operation can perform these procedures. If a GPRS attach was made during a CS connection, the association shall be initiated by a combined RA / LA update after the CS connection has been released.

The association is updated on the following occasions:

-
When an MS changes VLR.

-
When an MS changes SGSN.

The association is not updated during a CS connection.

NOTE:
When the Idle mode Signalling Reduction feature described in TS 23.401 [89] is active, the association is not impacted just because of mobility between GERAN/UTRAN and E‑UTRAN, unless CS Fallback is in use (see TS 23.272 [93]).

When the MS is in idle mode (see GSM 03.22 [7] and TS 23.122 [7b]), the association is updated with the combined RA / LA updates procedure.

In relation to a CS connection, the association is managed in the following way:

MS in class‑A or CS/PS mode of operation:

An MS in class‑A or CS/PS mode of operation makes RA updates but no combined RA / LA updates during the CS connection. If the MS changes SGSN, the SGSN (according to normal RA update procedures, see clause "Inter SGSN Routeing Area Update") updates the HLR and the GGSN, but not the VLR, about the new SGSN number.

If the MS changes MSC during the CS connection, the subscriber data still remains in the old VLR until the CS connection is released and a combined RA / LA update or LA update is made. The association is also not updated during the CS connection.

After the CS connection has been released, a combined RA / LA update is performed (if there has been a change of RA, or if a GPRS attach was performed and the new cell indicates network operation mode I), and the association is updated according to combined RA / LA update procedures, see clause "Combined RA / LA Update Procedure". If the new cell indicates network operation mode II, then the MS performs an LA update.

MS in class‑B mode of operation (A/Gb mode):

An MS in class‑B mode of operation does not make any RA updates during a CS connection. The SGSN number therefore remains the same during the CS connection and does not need to be updated in the VLR. If the MS changes MSC during the CS connection, the subscriber data still remains in the old VLR until the CS connection has been released and a combined RA / LA update or LA update is made. Therefore, the VLR number remains the same during the CS connection. After the CS connection has been released, the MS performs an RA update and an LA update if the RA has changed and the new cell indicates network operation mode II, or a combined RA / LA update if the RA has changed and the new cell indicates network operation mode I. The association is updated according to the combined RA / LA update procedures, see clauses "Inter SGSN Routeing Area Update" and "Combined RA / LA Update Procedure".

The SGSN ‑ MSC/VLR association is removed at the following occasions:

-
At IMSI detach.

-
At GPRS detach.

-
SGs association establishment, see TS 23.272 [93].

When the MSC/VLR receives an LA update via the A or Iu interface from an MS or establishes a SGs association with an MME for which a Gs association exists for that MS, the MSC/VLR shall remove the association without notifying the SGSN. When the SGSN receives a (non-combined) RA update from an MS for which an association exists, the SGSN shall remove the association without notifying the MSC/VLR. When the MSC/VLR receives a BSSAP+ MS Unreachable message from the SGSN indicating that PPF is cleared, the state of the association shall not be changed at the MSC/VLR.

>>>Next Change<<<
6.3.3.1
Paging Co-ordination in A/Gb mode

The network may provide co-ordination of paging for circuit-switched and packet-switched services. Paging co-ordination means that the network sends paging messages for circuit-switched services on the same channel as used for packet-switched services, i.e. on the GPRS paging channel or on the GPRS traffic channel, and the MS needs only to monitor that channel. Three network operation modes are defined:

-
Network operation mode I: the network sends a CS paging message for a GPRS-attached MS, either on the same channel as the GPRS paging channel (i.e. the packet paging channel or the CCCH paging channel), or on a GPRS traffic channel. This means that the MS needs only to monitor one paging channel, and that it receives CS paging messages on the packet data channel when it has been assigned a packet data channel.

-
Network operation mode II: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and this channel is also used for GPRS paging. This means that the MS needs only to monitor the CCCH paging channel, but that e.g. CS paging continues on this paging channel even if the MS has been assigned a packet data channel, unless BSS paging co-ordination as described in 8.1.6 is active.
-
Network operation mode III: the network sends a CS paging message for a GPRS-attached MS on the CCCH paging channel, and sends a GPRS paging message on either the packet paging channel (if allocated in the cell) or on the CCCH paging channel. This means that an MS that wants to receive pages for both circuit-switched and packet-switched services shall monitor both paging channels in the cell, if the packet-paging channel is allocated. The core network performs no paging co-ordination. See, however, also 8.1.6 for description of paging co-ordination on BSS level.
Table 2: Paging Channel Configuration in different Network Operation Modes for A/Gb mode without BSS paging co-ordination

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Mode
	Circuit Paging Channel
	GPRS Paging Channel
	CN Paging co-ordination

	
	Packet Paging Channel
NOTE 1)
	Packet Paging Channel NOTE 1)
	

	(
	CCCH Paging Channel
	CCCH Paging Channel
	Yes

	
	Packet Data Channel
	Not Applicable
	

	((
	CCCH Paging Channel
	CCCH Paging Channel
	No

	(((
	CCCH Paging Channel
	Packet Paging Channel

NOTE 1)
	No

	
	CCCH Paging Channel
	CCCH Paging Channel
	

	NOTE 1) Since release 9 GERAN TS 44.060[77] forbid deploying Packet Common Control Channels. This makes use of NMO-III and packet paging channel obsolete.


For MSs with an SGSN – MSC/VLR association, which is established via the GS interface, all MSC-originated paging of GPRS-attached MSs shall go via the SGSN, thus allowing network co-ordination of paging. Paging co-ordination shall be made by the SGSN based on the IMSI, and is provided independently of whether the MS is in STANDBY or in READY state. The network operates in mode I.

When no SGSN – MSC/VLR association exists, all MSC-originated paging of GPRS-attached MSs shall go via the A interface, and co-ordination of paging cannot be performed by the core network. The network shall then 
operate in mode II, meaning that the packet common control channel shall not be allocated in the cell.

The network operation mode (mode I, or II) shall be indicated as system information to MSs. Additional system information can indicate that MSs configured to use the extended NMO I system information (see TS 24.368 [111]) shall use NMO I, regardless of what NMO is indicated by system information for other MSs. If this additional system information is absent, MSs configured to use the extended NMO I system information shall use the system information that represents the network operation mode for other MSs. From these indications, the MS determines which mode applies to it. That mode shall be used when using the procedures described in other clauses of this specification.

For proper operation, the mode of operation should be the same in each cell of a routeing area.

Based on the system information provided by the network, the MS can then choose, according to its capabilities, whether it can attach to GPRS services, to non-GPRS services, or to both.

>>>Next Change<<<
6.3.4.1
Network Operation Modes for Iu mode

The network operation mode is used to indicate whether the Gs interface is installed or not. When the Gs interface is present, MSs initiate combined procedures.

Table 3-1: Network Operation Modes for Iu mode

	Mode
	Network configuration
	Combined procedure by MT

	(
	Gs interface is present
	Yes

	((
	Gs interface is not present
	No


The network operation mode (mode I or II) shall be indicated as system information to the MSs. Additional system information can indicate that MSs configured to use the extended NMO I system information shall use NMO I, regardless of what NMO is indicated by system information for other MSs. If this additional system information is absent, MSs configured to use the extended NMO I system information shall use the system information that represents the network operation mode for other MSs. From these indications, the MS determines which mode applies to it. That mode shall be used when using the procedures described in other clauses of this specification.

For proper operation, the mode of operation should be the same in each cell of a routeing area.

Based on the system information provided by the network, the MS derives whether to initiate combined update procedures or separate update procedures.

NOTE:
Network operation modes I and II for Iu mode correspond to modes I and II for A/Gb mode, respectively. 
>>>Next Change<<<
6.5.1
A/Gb mode GPRS Attach Procedure

A GPRS attach is made to the SGSN. A GPRS-attached MS makes IMSI attach via the SGSN with the combined RA / LA update procedure if the network operation mode is I. In network operation modes II, or if the MS is not GPRS-attached, the MS makes an IMSI attach as already defined in A/Gb mode. An IMSI-attached MS in class‑A mode of operation engaged in a CS connection shall use the (non-combined) GPRS Attach procedures when it performs a GPRS attach.

At the RLC/MAC layer, the MS shall identify itself with a Local or Foreign TLLI if the MS is already GPRS-attached and is performing an IMSI attach. Otherwise, the MS shall identify itself with a Foreign TLLI, or a Random TLLI if a valid P‑TMSI is not available. The Foreign or Random TLLI is used as an identifier during the attach procedure until a new P‑TMSI is allocated.

After having executed the GPRS attach, the MS is in READY state and MM contexts are established in the MS and the SGSN. The MS may then activate PDP contexts as described in clause "Activation Procedures".

An IMSI-attached MS that can only operate in class‑C mode of operation shall follow the normal IMSI detach procedure before it makes a GPRS attach. A GPRS-attached MS in class‑C mode of operation shall always perform a GPRS detach before it makes an IMSI attach.

If the network operates in mode I (see clause "Paging Co-ordination in A/Gb mode"), then an MS that is both GPRS-attached and IMSI-attached shall perform the Combined RA / LA Update procedures.

If the network operates in mode II, then a GPRS-attached MS that has the capability to be simultaneously GPRS-attached and IMSI-attached shall perform the (non-combined) Routeing Area Update procedures, and either:

-
access the non-GPRS common control channels for CS operation (the way that CS operation is performed in parallel with GPRS operation is an MS implementation issue outside the scope of the present document); or

-
if CS operation is not desired, depending on system information that defines whether or not explicit detach shall be used, either:

-
avoid all CS signalling (in which case the MS may be implicitly IMSI detached after a while); or

-
perform an explicit IMSI detach via the non-GPRS common control channels (if the MS was already IMSI-attached).

The Combined GPRS / IMSI Attach procedure is illustrated in Figure 22.

>>>Next Change<<<
6.9.1
Location Management Procedures (A/Gb mode)

The PLMN shall provide information for the MS to be able to:

-
detect when it has entered a new cell or a new RA; and

-
determine when to perform periodic RA updates.

The MS detects that it has entered a new cell by comparing the cell's identity with the cell identity stored in the MS's MM context. The MS detects that a new RA has been entered by periodically comparing the RAI stored in its MM context with that received from the new cell. The MS shall consider hysteresis in signal strength measurements.

When the MS camps on a new cell, possibly in a new RA, this indicates one of three possible scenarios:

-
a cell update is required;

-
a routeing area update is required; or

-
a combined routeing area and location area update is required.

In all three scenarios the MS stores the cell identity in its MM context.

If the MS enters a new PLMN, the MS shall perform a routeing area update, unless it is not allowed to do so for the reasons specified in TS 24.008 [13] and TS 23.122 [7b], or it is an MS configured to perform Attach with IMSI at PLMN change.

In network mode of operation II, whenever an MS that needs only PS services and SMS services over NAS determines that it shall perform both an LA update/IMSI attach and an RA update/GPRS attach, the MS shall complete the RA update / GPRS attach first before initiating the LA update/ IMSI attach. If the GPRS Attach or RA update procedure indicates that SMS services via PS domain NAS is supported, such an MS determines that no LA update / IMSI Attach is required.

In network mode of operation II, whenever an MS that needs PS services and CS services other than SMS over NAS determines that it shall perform both an LA update and an RA update:

1.
It shall initiate the LA update and then initiate the RA update, if the MS is in class A mode of operation.

2.
It shall perform the LA update first if the MS is not in class A mode of operation.

Routeing Area Update Request messages shall be sent unciphered, since in the inter-SGSN routeing area update case the new SGSN shall be able to process the request.

>>>Next Change<<<
6.9.3
Periodic RA and LA Updates

All GPRS-attached MSs, except A/Gb mode MSs in class‑B mode of operation engaged in CS communication, shall perform periodic RA updates. MSs that are IMSI-attached and not GPRS-attached shall perform periodic LA updates. Periodic RA updates are equivalent to intra SGSN routeing area updates as described in clause "Intra SGSN Routeing Area Update", with Update Type indicating periodic RA update. For MSs that are both IMSI-attached and GPRS-attached, the periodic updates depend on the mode of operation of the network:

-
If the network operates in mode I, periodic RA updates shall be performed, and periodic LA updates shall not be performed. In this case, the MSC/VLR shall disable implicit detach for GPRS-attached MSs and instead rely on the SGSN to receive periodic RA updates. If periodic RA updates are not received in the SGSN and the SGSN detaches the MS, the SGSN shall notify the MSC/VLR by sending an IMSI Detach Indication message.

-
If the network operates in mode II, both periodic RA updates and periodic LA updates shall be performed independently. RA updates are performed towards the SGSN, and LA updates are performed towards the MSC/VLR.

In A/Gb mode, the periodic RA update timer in the MS is stopped when an LLC PDU is sent since all sent LLC PDUs set the MM context state to READY. The periodic RA update timer is reset and started when the state returns to STANDBY.

In Iu mode, the periodic RA update timer in the MS is stopped when the MM context enters the PMM‑CONNECTED state. The periodic RA update timer is reset and started when the state returns to PMM‑IDLE state.

If the MS could not successfully complete the periodic RA update procedure after a retry scheme while the MS was in GERAN/UTRAN PS coverage, the MS shall wait a back-off time equal to the periodic LA update timer broadcast by the network before restarting the periodic RA update procedure.

NOTE:
If ISR is activated, additional handling in MS and SGSN is described in TS 23.401 [89].

>>>Next Change<<<
8.1.6
BSS Paging Co-ordination

In Network Operation Mode II, paging from one CN domain is done independently from the state of the MS in the other CN domain, i.e. no paging co-ordination on core network level is done.

It is, however, possible to do paging co-ordination on BSS level in these cases. This means that for each paging request received from one CN domain, the BSC determines whether the MS is engaged with the other CN domain or not. In order to achieve this, the context that is prepared within the BSC for an MS engaged with one of the CN domains must contain the IMSI, which is the common MS identity for the two CN domains.

If the BSC determines that the MS is engaged with the PS domain, the CS paging will be done on a packet data channel for the MS in question.

If the BSC determines that the MS is engaged with the CS domain, the PS paging (packet notification) will be done on a CS dedicated channel for the MS in question.

If no context is found for the MS, "normal CS paging" is performed on the CCCH paging channel and "normal PS paging" is performed on the CCCH paging channel or the packet paging channel (PCCCH shall not be used, see clause 6.3.3.1) , as applicable.

If BSS paging co-ordination for CS paging is active in a cell or not, shall be indicated as system information to the MSs. For proper operation, the mode should be the same in each cell of a routeing area.

BSS paging co-ordination for PS paging shall always be active in a cell where DTM is supported and is applicable to MSs supporting DTM.
>>>Next Change<<<
16.2.1.1.1
Intra-SGSN Suspend and Resume procedure

The Suspend and Resume procedure for intra-SGSN is illustrated in Figure 99.
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Figure 99: Suspend and Resume Procedure for intra SGSN

1)
The MS enters dedicated mode and the MS or the network limitations make it unable to support Class A mode of operation, or during CS connection, a DTM MS performs handover from a cell supporting DTM to a cell not supporting DTM.

2)
The MS sends an RR Suspend (TLLI, RAI) message to the BSS. The BSS may terminate any ongoing GPRS traffic for this TLLI.

3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN, and the SGSN acknowledges by returning Suspend Ack. The BSS shall store TLLI and RAI in order to be able to request the SGSN to resume GPRS services when the MS leaves dedicated mode.

4)
Eventually, the BSS may determine that the conditions for the GPRS suspension have disappeared. If the BSS is able to request the SGSN to resume GPRS services, the BSS shall send a Resume (TLLI, RAI) message to the SGSN. The SGSN acknowledges the successful outcome of the resume by returning Resume Ack.

5)
If the circuit switched radio channel is to be released, the BSS sends an RR Channel Release (Resume) message to the MS. The Resume message indicates whether the BSS has successfully requested the SGSN to resume GPRS services for the MS, i.e., whether Resume Ack was received in the BSS before the RR Channel Release message was transmitted. The MS leaves dedicated mode.

6)
The MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN:

-
if the BSS did not successfully request the SGSN to resume GPRS services,

-
if the RR Channel Release message was not received before the MS left dedicated mode,

-
if the MS locally determines that the conditions for the GPRS suspension have disappeared


The Update Type depends on the mode of operation of the network in use e.g. in mode I Combined RA/LA Update is made and in mode II Routeing Area Update is made.

The full handling of suspended MSs in the BSS and the SGSN is implementation dependent. Typically, the SGSN should not page suspended MSs.

If the MS performs an inter-BSC handover while suspended, the TLLI and RAI should be transferred as BSC-to-BSC information in the Handover Required and Handover Request messages, see TS 48.008 [18]. This allows the new BSC to initiate the Resume request procedure to the SGSN. If the BSC-to-BSC information was not transferred or not understood, the MS doesn't receive an indication that resumption has been successful, and the MS shall resume GPRS services by initiating a Routeing Area Update or Combined RA/LA Updating procedure as described in step 6.

>>>Next Change<<<
16.2.1.1.2
Inter-SGSN Suspend and Resume procedure

The Suspend and Resume procedure for inter-SGSN is illustrated in Figure 100.

This describes the scenario where the old cell and the new cell are handled by different SGSN's, i.e. suspend message is received in an SGSN that is different from the SGSN currently handling the packet data transmission.
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Figure 100: Suspend and Resume Procedure for inter-SGSN

1)
During CS connection, a DTM MS performs handover from a cell supporting DTM to a cell not supporting DTM.

2)
The MS sends an RR Suspend (TLLI, RAI) message to the BSS.

3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN.

-
Since the SGSN that receives the Suspend message is not the one currently handling the packet data transmission, an indication to perform suspend will be sent to the old SGSN by means of a SUSPEND REQUEST message on the Gn interface. The address of the old SGSN is derived by "old RAI" received in Suspend message. If the SGSN that receives the Suspend message provides functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes, the SGSN that receives the Suspend message from the BSS may derive the old SGSN from the old RAI and the old TLLI and send the Suspend Request message to this old SGSN. Otherwise, the SGSN that receives the Suspend message from the BSS derives the old SGSN from the old RAI. In any case the SGSN that receives the Suspend message from the BSS will derive an SGSN that it believes is the old SGSN. This derived SGSN is itself the old SGSN, or it is associated with the same pool area as the actual old SGSN and it will determine the correct old SGSN from the TLLI and relay the Suspend Request message to that actual old SGSN.

-
The Old SGSN returns a SUSPEND RESPONSE.

-
The new SGSN then returns Suspend Ack to the BSS.

4)
After CS connection is terminated, the BSS may send a Resume (TLLI, RAI) message to the new SGSN, but since resume is not needed against the old SGSN, the new SGSN acknowledges the resume by Resume Nack.
(Resume is not needed against the old SGSN since the MS in this case always will perform an RA Update for updating of GPRS services when the CS connection is terminated and the MM context will be moved from the old to the new SGSN.)

5)
The BSS sends an RR Channel Release message to the MS, indicating that the BSS has not successfully requested the SGSN to resume GPRS services for the MS. The MS leaves dedicated mode.

6)
The MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN. The Update Type depends on the mode of operation of the network in use e.g. in mode I Combined RA/LA Update is made and in mode II Routeing Area Update is made.

>>>Next Change<<<
16.2.1.2
Inter-System Suspend and Resume procedure

16.2.1.2.1
Intra-SGSN Suspend and Resume procedure

The Suspend and Resume procedure for intra SGSN is illustrated in Figure 101.
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Figure 101: Suspend and Resume Procedure for intra-SGSN

1)
During CS connection, the MS performs handover from Iu mode to A/Gb mode and the MS or the network limitations are unable to support CS/PS mode of operation.

2)
The MS sends an RR Suspend (TLLI, RAI) message to the BSS.

3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN and:

-
The SGSN may request the SRNS to stop sending downlink PDU's by the SRNS Context Request message. The SRNS then starts buffering the downlink PDUs.

-
The SRNS responds with an SRNS Context Response message.

-
The SGSN then returns Suspend Ack to the BSS.

4)
After CS connection is terminated, the BSS may send a Resume (TLLI, RAI) message to the SGSN, but resume is not possible since the MS has changed the radio system, so the SGSN acknowledges the resume by Resume Nack.

5)
The BSS sends an RR Channel Release message to the MS, indicating that the BSS has not successfully requested the SGSN to resume GPRS services for the MS.

6)
The MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN. The Update Type depends on the mode of operation of the network in use e.g. in mode I Combined RA/LA Update is made and in mode II Routeing Area Update is made.

>>>Next Change<<<
16.2.1.2.2
Inter-SGSN Suspend and Resume procedure

The Suspend and Resume procedure for inter SGSN is illustrated in Figure 102.

This describes the scenario when the suspend message is received in an SGSN that is different from the SGSN currently handling the packet data transmission and would be valid for at least the following cases:

-
MS performs inter-system handover from Iu mode to A/Gb mode during CS connection and the SGSN handling the A/Gb mode cell is different from the SGSN handling the Iu mode cell, i.e. the 2G and 3G SGSNs are separated.
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Figure 102: Suspend and Resume Procedure for inter-SGSN

1)
During CS connection, the MS performs handover from Iu mode to A/Gb mode, and the MS or the network limitations make it unable to support CS/PS mode of operation.

2)
The MS sends an RR Suspend (TLLI, RAI) message to the BSS.

3)
The BSS sends a Suspend (TLLI, RAI) message to the SGSN.

-
Since the SGSN that receives the Suspend message is not the one currently handling the packet data transmission, an indication to perform suspend will be sent to the 3G SGSN by means of a SUSPEND REQUEST message on the Gn interface. The address of the old SGSN is derived by "old RAI" received in the Suspend message. If the SGSN that receives the Suspend message provides functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes, the SGSN that receives the Suspend message from the BSS may derive the old SGSN from the old RAI and the old TLLI and send the Suspend Request message to this old SGSN. Otherwise, the SGSN that receives the Suspend message from the BSS derives the old SGSN from the old RAI. In any case the SGSN that receives the Suspend message from the BSS will derive an SGSN that it believes is the old SGSN. This derived SGSN is itself the old SGSN, or it is associated with the same pool area as the actual old SGSN and it will determine the correct old SGSN from the TLLI and relay the Suspend Request message to that actual old SGSN.

-
The 3G SGSN may request the SRNS to stop sending downlink PDU's by the SRNS Context Request message. Upon reception of the SRNS Context Request message, the SRNS starts buffering the downlink PDUs.

-
The SRNS responds with an SRNS Context Response message.

-
The 3G SGSN return a SUSPEND RESPONSE.

-
The 2G SGSN then returns Suspend Ack to the BSS.

4)
After CS connection is terminated, the BSS may send a Resume (TLLI, RAI) message to the 2G SGSN, but since resume is not needed against the 3G SGSN the 2G SGSN acknowledges the resume by Resume Nack.
(Resume is not needed in this case since the MS always will perform an RA Update for updating of GPRS services when the CS connection is terminated and the MM context will be moved from 3G to 2G SGSN.)

5)
The BSS sends an RR Channel Release message to the MS, indicating that the BSS has not successfully requested the SGSN to resume GPRS services for the MS.

6)
The MS shall resume GPRS services by sending a Routeing Area Update Request message to the SGSN. The Update Type depends on the mode of operation of the network in use e.g. in mode I Combined RA/LA Update is made and in mode II Routeing Area Update is made.

>>>End of Changes<<<
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