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5.3.20
MS Power Saving Mode

A MS may adopt a PSM that is described in TS 23.682 [119]. If an MS is capable of adopting a PSM and wants to use the PSM it shall request an Active Time value and may request a Periodic TAU/RAU Timer value during every Attach and RAU procedures, which are handled as described in TS 23.682 [119]. The MS shall not request a Periodic TAU/RAU Timer value if it is not requesting an Active Time value. The network shall not allocate an Active Time value if the MS has not requested it.

PSM has no support in the CS domain on the network side, but when PSM is activated the MS shall apply an Active Time regardless if the RR connection was used for accessing the PS or the CS domain.

NOTE 1:
When the PSM is activated the MS might not be available for paging of Mobile Terminated CS services even though the MS is registered in the CS domain.

NOTE 2:
The Attach and RAU procedures of this specification are not showing the details of the Periodic RAU Time and Active Time negotiation, i.e. are not showing the related IEs.

If the network has allocated an Active Time value, the MS and the SGSN start the Active Timer  (see clause 6.2.3) with the Active Time value allocated by the network when transitioning from READY/PMM-CONNECTED to STANDBY/PMM-IDLE state. The MS shall stop the Active Timer, if running, when a transition to READY/PMM-CONNECTED state is made. When the Active timer expires, the MS deactivates its Access Stratum functions and enters PSM. In PSM, due to deactivation of Access Stratum functions if no RR connection exists, the MS stops all idle mode procedures, but continues to run any NAS timers that may apply, e.g. periodic RAU timer. The MS shall resume Access Stratum functions and idle mode procedures before the periodic RAU timer expires for performing the periodic RAU procedure as applicable. The MS may resume idle mode procedures and AS functions any time while in PSM, e.g. for mobile originated communications. Any timers and conditions that remain valid during power-off, e.g. for NAS-level back-off, apply in the same way during PSM.

When the Active Timer expires for the MS, the SGSN knows that the MS entered PSM and is not available for paging. The SGSN handles availability for paging as detailed in clause 6.2.3.

On MS side the PSM complies with some substates of GMM-REGISTERED, as specified in TS 24.008 [13]. The SGSN considers the MS to be GMM-REGISTERED, but not reachable. The MS's Access Stratum functions are considered as deactivated during PSM regardless if the MS is attached to the PS or PS and CS domain and therefore limiting the supported procedures in the respective domains.

When the MS has bearers for emergency services, the MS shall not apply PSM.

********************** Next Change ****************************

6.1.1.2
STANDBY State

In STANDBY state, the subscriber is attached to GPRS mobility management. The MS and SGSN have established MM contexts as described in clause "Information Storage".

Pages for data or signalling information transfers may be received. It is also possible to receive pages for the CS services via the SGSN. Data reception and transmission are not possible in this state.

The MS performs GPRS Routeing Area (RA) and GPRS cell selection and re-selection locally. The MS executes mobility management procedures to inform the SGSN when it has entered a new RA. The MS does not inform the SGSN on a change of cell in the same RA. Therefore, the location information in the SGSN MM context contains only the GPRS RAI for MSs in STANDBY state.

The MS may initiate activation or deactivation of PDP contexts while in STANDBY state. A PDP context shall be activated before data can be transmitted or received for this PDP context.

The SGSN may have to send data or signalling information to an MS in STANDBY state. The SGSN then sends a Paging Request in the routeing area where the MS is located if PPF is set. If PPF is cleared, then paging is not done. The MM state in the MS is changed to READY when the MS responds to the page, and in the SGSN when the page response is received. Also, the MM state in the MS is changed to READY when data or signalling information is sent from the MS and, accordingly, the MM state in the SGSN is changed to READY when data or signalling information is received from the MS.

The MS or the network may initiate the GPRS Detach procedure to move to the IDLE state. In IDLE state the MM and PDP contexts may then be deleted.

After expiry of the Active Timer, if running for the MS, the SGSN should clear the PPF flag in the SGSN. After expiry of the mobile reachable timer the SGSN should clear the PPF flag in the SGSN and start an Implicit Detach timer, with a relatively large value and if ISR is activated, at least slightly larger than the UE's GERAN/UTRAN Deactivate ISR timer. After the Implicit Detach timer expires, the S4-SGSN can perform an implicit detach in order to return the MM contexts in the SGSN to IDLE state.

********************** Next Change ****************************

6.1.2.2
PMM‑IDLE State

The MS location is known in the 3G‑SGSN with an accuracy of a routeing area. Paging is needed in order to reach the MS, e.g. for signalling. The MS and SGSN have established MM contexts as described in clause "Information Storage".

The MS shall perform a routeing area update if the RA changes. Signalling towards the HLR is needed if the 3G‑SGSN does not have an MM context for this MS.

The MS and 3G‑SGSN shall enter the PMM‑CONNECTED state when the PS signalling connection is established between the MS and the 3G‑SGSN.

After expiry of the Active Timer, if running for the MS, the SGSN should clear the PPF flag in the SGSN. After expiry of the mobile reachable timer the 3G-SGSN should clear the PPF flag in the SGSN and start an Implicit Detach timer, with a relatively large value and if ISR is activated, at least slightly larger than the UE's GERAN/UTRAN Deactivate ISR timer. After the Implicit Detach timer expires, the SGSN can perform an implicit detach in order to return the MM contexts in the SGSN to PMM-DETACHED state. The MS's MM context may be deleted. The HLR may be informed about the deletion (see clause 6.7).

********************** Next Change ****************************

6.2.3
Mobile Reachable Timer Function

The Mobile Reachable Timer function monitors the periodic RA update procedure in the SGSN. If the SGSN supports  PSM the SGSN uses the function also to know when an MS is not reachable due to entering PSM. The SGSN starts the mobile reachable timer with a value slightly longer than the periodic RA update timer used by the MS. If the SGSN has allocated an Active Time to the UE, then the SGSN starts the Active Timer with the value of Active Time.
The Active Timer and the mobile reachable timer are stopped when the READY state or PMM‑CONNECTED state is entered. The Active Timer and the mobile reachable timer are reset and started when the state returns to STANDBY or PMM‑IDLE.

If the mobile reachable timer or the Active Timer expires, the SGSN can deduce that the UE is not reachable and shall clear PPF. Typically, in GPRS, this causes the SGSN to stop sending GPRS paging or CS paging messages to the MS, but other features (e.g. MSC/VLR-based call forwarding) may happen immediately. PPF is set when the next activity from the MS is detected. The MM and PDP contexts shall be kept in the SGSN.

When an MS first registers in an SGSN, then PPF is set.

The PPF in the SGSN is specific to GERAN/UTRAN access.

TS 23.401 [89] specifies a separate PPF for E‑UTRAN. If the SGSN is combined with an MME, the SGSN's PPF shall have no impact on whether or not the MME performs paging in E‑UTRAN.
If the SGSN is requested to monitor Reachability for Data and the MS enters READY state or PMM‑CONNECTED, the SGSN sends a Monitoring Report message to the address that was indicated in the related Monitoring Request as described in TS 23.682 [nn].
When the SGSN applies General NAS level Mobility Management Congestion Control to a MS, the SGSN may need to adjust the mobile reachable timer and/or implicit detach timer (as clause 5.3.6.2.4).

