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6.1.1.4
State Transitions and Functions

The movement from one state to the next is dependent on the current state (IDLE, STANDBY, or READY) and the event that occurs (e.g. GPRS attach).

[image: image1.wmf]PDU transmission

Implicit Detach

or

Cancel Location

GPRS Attach

READY timer expiry

or

Force to STANDBY

GPRS Detach

GPRS Attach

PDU reception

GPRS Detach

or

Cancel Location

MM State Model of MS

MM State Model of SGSN

IDLE

READY

STANDBY

IDLE

READY

STANDBY

READY timer expiry

or

Force to STANDBY

or

Abnormal RLC condition


Figure 16: Functional Mobility Management State Model

Figure 16 describes the following state transitions:

Moving from IDLE to READY:

-
GPRS Attach: The MS requests access and a logical link to an SGSN is initiated. MM contexts are established at the MS and SGSN.

Moving from STANDBY to IDLE:

-
Implicit Detach: The MM and PDP contexts in the SGSN shall return to IDLE and INACTIVE state. The MM and PDP contexts in the SGSN may be deleted. The GGSN/P‑GW and S‑GW PDP contexts shall be deleted.

NOTE:
The Idle mode Signalling Reduction feature described in TS 23.401 [89] has some impacts on whether or not the SGSN can mark the MS as implicitly detached.

-
Cancel Location: The SGSN receives a MAP Cancel Location message from the HLR, and removes the MM and PDP contexts.

Moving from STANDBY to READY:

-
PDU transmission: The MS sends an LLC PDU to the SGSN, possibly in response to a page.

-
PDU reception: The SGSN receives an LLC PDU from the MS.

Moving from READY to STANDBY:

-
READY timer expiry: The MS and the SGSN MM contexts return to STANDBY state.

-
Force to STANDBY: The SGSN indicates an immediate return to STANDBY state before the READY timer expires.

-
Abnormal RLC condition: The SGSN MM context returns to STANDBY state in case of delivery problems on the radio interface or in case of irrecoverable disruption of a radio transmission.

-
When the MS moves from READY to STANDBY, and when using S4, the SGSN sends Update Bearer Request (SGSN downlink user plane TEIDs released) to the S-GW, which releases its downlink user plane TEIDs for S4/S12.

Moving from READY to IDLE:

-
GPRS Detach: The MS or the network requests that the MM contexts return to IDLE state and that the PDP contexts return to INACTIVE state. The SGSN may delete the MM and PDP contexts. The PDP contexts in the GGSN/P‑GW and S‑GW shall be deleted.

-
Cancel Location: The SGSN receives a MAP Cancel Location message from the HLR, and removes the MM and PDP contexts.

6.1.2.4
State Transitions and Functions

Figure 17 introduces the MM states for a GPRS subscriber (PMM). The states and activations are further described below the figure.
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Figure 17: PMM State Model

NOTE:
In both the PMM‑IDLE and the PMM‑CONNECTED states, session management may or may not have activated a PDP context. The consequence is that in PMM‑CONNECTED state, only a signalling connection may be established. In PMM‑IDLE state, a PDP context may be established, but no corresponding connection over the Iu interface nor the radio are established.

Moving from PMM‑DETACHED to PMM‑CONNECTED in the MS:

-
GPRS Attach: The MM context shall move to the PMM‑CONNECTED state when a PS signalling connection is established between the MS and the 3G‑SGSN for performing a GPRS attach. If the GPRS attach is accepted an MM context is created in the MS.

Moving from PMM‑CONNECTED to PMM‑DETACHED in the MS:

-
GPRS Detach: The MM context shall move to the PMM‑DETACHED state when the PS signalling connection is released between the MS and the 3G‑SGSN after the MS has performed a GPRS detach or after the network-initiated GPRS detach is performed. The MM context in the MS may be deleted.

-
RAU Reject: The MM context shall move to the PMM‑DETACHED state when the PS signalling connection is released between the MS and the 3G‑SGSN after a RAU is rejected by the 3G‑SGSN. The MM context may be deleted.

-
GPRS Attach Reject: The MM context shall move to the PMM‑DETACHED state when the PS signalling connection is released between the MS and the 3G‑SGSN after a GPRS attach is rejected by the 3G‑SGSN. The MM context may be deleted.

Moving from PMM‑CONNECTED to PMM‑IDLE in the MS:

-
PS Signalling Connection Release: The MM context shall move to the PMM‑IDLE state when the PS signalling connection is released.

Moving from PMM‑IDLE to PMM‑CONNECTED in the MS:

-
PS Signalling Connection Establishment: The MM context shall move to the PMM‑CONNECTED state when the PS signalling connection is established between the MS and the 3G‑SGSN.

Moving from PMM‑IDLE to PMM‑DETACHED in the MS:

-
Implicit GPRS Detach: The MM context shall locally move to the PMM‑DETACHED state, e.g. in the case of removal of the battery, the USIM, or the SIM from the TE.

Moving from PMM‑DETACHED to PMM‑CONNECTED in the 3G‑SGSN:

-
GPRS Attach: The MM context shall move to the PMM‑CONNECTED state when a PS signalling connection is established between the MS and 3G‑SGSN for performing a GPRS attach. If the GPRS attach is accepted, an MM context is created in the 3G‑SGSN.

Moving from PMM‑CONNECTED to PMM‑DETACHED in the 3G‑SGSN:

-
GPRS Detach: The MM context shall move to the PMM‑DETACHED state when the PS signalling connection is released between the MS and the 3G‑SGSN after the MS has performed a GPRS detach or after the network-initiated GPRS detach is performed. The MM context in the 3G‑SGSN may be deleted.

-
RAU Reject: The MM context shall move to the PMM‑DETACHED state when the PS signalling connection is released between the MS and the 3G‑SGSN after a RAU is rejected.

-
GPRS Attach Reject: The MM context shall move to the PMM‑DETACHED state when a PS signalling connection is released between the MS and the 3G‑SGSN after a GPRS attach is rejected by the 3G‑SGSN.

Moving from PMM‑CONNECTED to PMM‑IDLE in the 3G‑SGSN:

-
PS Signalling Connection Release: The MM context shall move to the PMM‑IDLE state when the PS signalling connection is released.

-
When the MS moves from PMM CONNECTED to PMM-IDLE, and when using S4, the SGSN sends Update Bearer Request (SGSN downlink user plane TEIDs released) to the S-GW, which releases its downlink user plane TEIDs for S4/S12.

Moving from PMM‑IDLE to PMM‑CONNECTED in the 3G‑SGSN:

-
PS Signalling Connection Establishment: The MM context shall move to the PMM‑CONNECTED state when the PS signalling connection is established.

Moving from PMM‑IDLE to PMM‑DETACHED in the 3G‑SGSN:

-
Implicit GPRS Detach: The MM context may locally move to the PMM‑DETACHED state after expiry of the MS Reachable timer. The MM and PDP context(s) in the 3G‑SGSN may be deleted, preferably after an implementation-dependent time.

NOTE:
The Idle mode Signalling Reduction feature described in TS 23.401 [89] has some impacts on whether or not the SGSN can mark the MS as implicitly detached.
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