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4.3.14
Location Service functions

LCS procedures are described in the LCS stage 2 specification, see TS 23.271 [57].

*****************  BEGINNING CHANGE ***************************************
4.3.x
Selected IP Traffic Offload (SIPTO) function

The SIPTO function enables an operators to offload certain types of traffic at a network node close to a UE's point of attachment.
SIPTO can be achieved by selecting a set of GWs (S-GW and P-GW) that is geographically/topologically close to a UE’s point of attachment to the access network, including when the user is roaming and appropriate roaming agreements are in place between the operators.

SIPTO is applicable for UTRAN and E-UTRAN accesses only.
Realization for SIPTO relies on the same architecture models and principles as for local breakout described in subclause 4.2.   

In order to select a set of appropriate GW (S-GW and P-GW) based on geographical/topological proximity to UE, the GW selection function may need additional granularity of the user’s current location information as specified in TS 29.303 [61]. 
In order for the operator to enable/disable SIPTO on per user and per APN basis, subscription data in the HSS needs to be configured to indicate whether the traffic associated with an APN is eligible for offloading. Alternatively SIPTO eligibility per APN may be configured by the operator in the MME. 
To redirect a PDN connection towards a different GW most appropriate for the UE's current location, which may have changed due to mobility related events such as TAU/RAU, the network shall be able to indicate to the UE to deactivate with reactivation required for the PDN connections as specified in subclause 5.10.3 subject to SIPTO function.  In case the UE is connected to a single PDN, the MME may initiate explicit detach with reattach required procedure as specified in subclause 5.3.8.3.
NOTE:
 If above procedure is initiated while UE is in ECM-CONNECTED state, the ongoing services will be disrupted and as such may not be desirable.
*****************  NEXT CHANGE ***************************************
5.3.3
Tracking Area Update procedures

5.3.3.0
Triggers for tracking area update

A standalone tracking area update (with or without S‑GW change, described in clauses 5.3.3.1 and 5.3.3.2 respectively) occurs when a GPRS-attached or E‑UTRAN-attached UE experiences any of the following conditions:

-
UE detects it has entered a new TA that is not in the list of TAIs that the UE registered with the network;

-
the periodic TA update timer has expired;

-
UE was in UTRAN PMM_Connected state (e.g. URA_PCH) when it reselects to E‑UTRAN;

-
UE was in GPRS READY state when it reselects to E‑UTRAN;

-
the TIN indicates "P-TMSI" when the UE reselects to E-UTRAN (e.g. due to bearer configuration modifications performed on GERAN/UTRAN);

-
the RRC connection was released with release cause "load re-balancing TAU required";

-
the RRC layer in the UE informs the UE's NAS layer that an RRC connection failure (in either E-UTRAN or UTRAN) has occurred;

-
a change of the UE Network Capability and/or MS Network Capability and/or UE Specific DRX Parameters and/or TS 24.008 [47] MS Radio Access capability (e.g. due to GERAN radio capability change or CDMA 2000 Radio Access Technology Capability change) information of the UE.

-
for a SR-VCC capable UE, a change of MS Classmark 2 and/or MS Classmark 3 and/or Supported Codecs.

-
UE manually selects a CSG cell whose CSG ID is absent from both the UE's Allowed CSG list and the UE's Operator CSG list.

The procedure is initiated by an UE in either ECM-IDLE state or ECM-CONNECTED state. The decision to perform S‑GW change during the tracking area update procedure is made by the MME independently from the triggers above.
In case SIPTO is enabled for a PDN connection,  MME may initiate PDN deactivation with reactivation required according to subclaue 5.10.3 at the end of the tracking area/routing area update procedure. 
The cell selection for UTRAN is described in TS 25.304 [12] and TS 25.331 [33].

5.3.3.0A
Provision of UE's TAI to MME in ECM-CONNECTED state

The eNodeB shall include the TAI+ECGI of the current cell in every S1-AP UPLINK NAS TRANSPORT message.

NOTE:
An eNodeB can contain cells from more than one Tracking Area and intra-eNodeB cell changes are not normally notified to the MME. However, the MME needs to know the UE's current TAI in order to correctly produce a TAU accept message.

*****************  NEXT CHANGE ***************************************
5.10.3
UE or MME requested PDN disconnection

The UE or MME requested PDN disconnection procedure for an E-UTRAN is depicted in figure 5.10.3-1. The procedure allows the UE to request for disconnection from one PDN. Bearers including the default bearer of this PDN shall be deleted during this procedure. The procedure also allows the MME to initiate the release of a PDN connection.
After a mobility event such as TAU/RAU, the MME checks if there exists any PDN connection for that UE with SIPTO  enabled.   If any SIPTO enabled PDN connections exist and when operator policy allows, the MME determines that the current GW may not be optimum for serving this UE, the MME may then initiate deactivation with reactivation request for that PDN connection when the UE usually becomes IDLE.
NOTE 1: 
How an MME determines whether the current PGW may continue to serve the UE due to SIPTO is according to operator configuration.
NOTE 2:
As the deactivation with reactivation request may not work with pre-Rel-9 UEs, it depends on the operator’s configuration whether to use the deactivation with reactivation request or allow the usage of already connected GW.
This procedure is not used to terminate the last PDN connection. The UE uses the UE-initiated Detach procedure in clause 5.3.8.2 to disconnect the last PDN connection. The MME uses the MME-initiated Detach procedure in clause 5.3.8.3 to release the last PDN connection.
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Figure 5.10.3-1: UE or MME requested PDN disconnection

NOTE 3:
For a PMIP-based S5/S8, procedure steps (A) are defined in TS 23.402 [2]. Steps 3, 4 and 5 concern GTP based S5/S8.

1.
The procedure is triggered by either step 1a or step 1b.

1a.
The UE initiates the UE requested PDN disconnection procedure by the transmission of a PDN Disconnection Request (LBI) message. The LBI indicates the default bearer associated with the PDN connection being disconnected. If the UE was in ECM-IDLE mode, this NAS message is preceded by the Service Request procedure.

1b.
The MME decides to release the PDN connection. This may be e.g. due to change of subscription or lack of resources or due to SIPTO.

2.
The EPS Bearers in the Serving GW for the particular PDN connection are deactivated by the MME by sending Delete Session Request (Cause, LBI) to the Serving GW. This message includes an indication that all bearers belonging to that PDN connection shall be released. If the PDN GW requested UE's location info (determined from the UE context), the MME also includes the User Location Information IE in this message.

3.
The Serving GW sends Delete Session Request (Cause, LBI) to the PDN GW. The S‑GW also includes User Location Information IE if it is present in step 2.

4.
The PDN GW acknowledges with Delete Session Response.

5.
The PDN GW employs the PCEF-initiated IP‑CAN Session Termination procedure as defined in TS 23.203 [6] to indicate to the PCRF that the IP-CAN session is released if PCRF is applied in the network.

6.
The Serving GW acknowledges with Delete Session Response.

7.
The MME initiates the deactivation of all Bearers associated with the PDN connection to the eNodeB by sending the Deactivate Bearer Request message to the eNodeB. The MME shall re-calculate the UE-AMBR (see clause 4.7.3). This S1-AP message carries the list of EPS bearers to be released, the new UE-AMBR, and a NAS Deactivate EPS Bearer Context Request (LBI) message.  The MME builds a NAS message Deactivate EPS Bearer Context Request including the EPS Bearer Identity, and includes it in the S1-AP Deactivate Bearer Request message.
     In case the network wants to trigger GW relocation (e.g. for SIPTO), the NAS message Deactivate EPS Bearer Context Request includes request for reactivation of the same PDN connection via the same APN by the UE. 
8.
The eNodeB sends the RRC Connection Reconfiguration message including the corresponding bearers to be released and the NAS Deactivate EPS Bearer Context Request (LBI) message to the UE.

9a.
The UE releases all resources corresponding to the PDN connection and acknowledges this by sending the RRC Connection Reconfiguration Complete message to the eNodeB.

9b.
The eNodeB sends an acknowledgement of the deactivation to the MME.

10a.
The UE NAS layer builds a Deactivate EPS Bearer Context Accept message. The UE then sends a Direct Transfer (Deactivate EPS Bearer Context Accept) message to the eNodeB.

In case the request type  in the Deactivate EPS Bearer Context Request message  from the MME was deactivation with reactivation, the UE starts UE initiated PDN connection request as specified in subclause 5.10.2.
10b.
The eNodeB sends an Uplink NAS Transport (Deactivate EPS Bearer Context Accept) message to the MME.

11.
If the subscription data indicates that the user is allowed to perform handover to non-3GPP accesses and there are no other active PDN connections to the same APN, the MME should send a Notify Request to the HSS to delete the PDN GW address information for the given APN if the PDN GW identity was dynamically allocated.


For the emergency PDN connection the MME shall not send any Notify Request to an HSS.

NOTE 2:
When the handover to non-3GPP access is unlikely, a VPLMN's operator may configure the MME NOT to send notification to the HSS. All MMEs and S4-SGSNs in the VPLMN should be configured in the same way to ensure consistency.

12.
The HSS deletes PDN GW identity for the given APN and sends a Notify Response to the MME.

The MME determines the Maximum APN Restriction for the remaining PDN connections and stores this new value for the Maximum APN Restriction.

*****************  END OF  CHANGE ***************************************
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