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Abstract of the contribution:

In the previous meeting (3GPP SA2#76), we agreed that the network should be able to trigger UEs to re-establish PDN connections subject to SIPTO during idle-mode mobility when it is beneficial to re-select another, close-by Local GW. In this contribution, we discuss a number of solutions that can enable this triggering of local-GW relocation. 

Discussion
In the previous meeting (3GPP SA2#76), we agreed that whenever it becomes appropriate, UEs should be able to re-establish PDN connections during idle-mode to allow automatic re-selection of a close-by P-GW in case the UE moved a significant distance from the original P-GW. We demonstrated that this is highly important in the context of SIPTO. However, we did not discuss possible mechanisms that can enable this triggering of local-GW relocation. In this paper, we discuss different alternatives.

Method 1: Network disconnecting the existing PDN connection
When a more appropriate PDN GW becomes available while the UE moves in idle mode (e.g. when the tracking area is changed), the network simply disconnects the existing PDN connection. In this case, the UE has to re-establish the PDN connection (incl. IP address allocation, tunnel configuration, etc.) before shifting back to active mode. 

· Discussion:

· The mechanism is very simple, but it breaks the “always on” concept and also negatively impacts the user experience as extra delay is incurred upon establishment of a communication.

Method 2: Re-establishment of PDN connection by UE during idle mode upon network indication
Fig. 1 shows the signalling exchange sequence of this method. In this method, upon receiving a TA update request from a UE, MME decides whether it is advantageous to relocate the SGW and/or PGW. If so, the MME indicates to the UE in the TAU accept that the re-establishment of a PDN connection will be beneficial. The UE will then re-establish the PDN connection, which leads – based on the default S/PGW selection mechanisms – to the selection of a more optimal S/PGW. 
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Fig 1: S/PGW reselection during idle mode mobility according to Method 2 – the UE initiates upon indication from the network the normal PDN Connection Establishment procedure

· Discussion:

· This procedure enables seamless relocation of the S/PGW during idle-mode mobility whenever it becomes advantageous form an operator point of view. 
· The already defined UE-initiated PDN Connection Establishment procedure according to TS 23.401 are re-used to re-establish the PDN connections to a local S/P-GW.
· Only a minimal change is needed to the TAU Accept message to enable the MME to indicate to the UE which PDNs are worthwhile to be reconnected.
· The same concept is also applicable for the GPRS architecture.
Method 3: Network-Initiated Re-establishment of PDN connection for UE during idle mode
Whilst in Method 2 the MME requests the UE to re-establish a PDN connection, in this method the network initiates the PDN connection re-establishment as shown in Fig. 2. Similar to Method 2, the MME decides upon receiving a TA update request from a UE, whether it is advantageous to relocate the S/PGW. If so, the MME sends a Create Session Request to the selected SGW, which in turn sends a Create Session Request to the selected PGW. The newly selected PGW will then allocate a new IP address for the UE and deliver this as part of the Create Session Response back to the SGW and the MME. Finally, the UE’s new IP address will be provided to the UE by the MME as part of the TAU Accept. The MME will also delete the sessions/bearer contexts of the previous SGW and/or PGW. In case of DHCP based IP address configuration, the UE triggers the dynamic address allocation via DHCP upon receipt of the TAU Accept. 
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Fig. 2 S/PGW reselection during idle mode mobility according to Method 3 – the network initiates the PDN connection re-establishment during the Tracking Area Update procedure.

· Discussion:

· This procedure enables seamless relocation of the S/PGW during idle-mode mobility whenever it becomes advantageous form an operator point of view.
· This solution minimizes the UE involvement in the PDN connection re-establishment. Instead, the network-initiates the required procedure as part of the idle-mode mobility procedures.
· The TAU Accept message must also be extended to communicate the UE’s new IP address (for the re-established PDN connection) to the UE upon completion of the process.
· The UE needs to handle the allocation of the new IP address provided as part of the TAU Accept.
· The same concept is also applicable for the GPRS architecture.
Proposal

We propose to include the above evaluation in Section 6 of TR 23.829 as sketched below.

Start of 1st Change
6.x
Evaluation of Methods for Triggering Local GW Relocation

6.x.1
General

During idle mode mobility (e.g. TAU/RAU), reselection of a UE's offload point for SIPTO traffic that is geographically/topologically close to the user shall be possible.
When the MME/SGSN receives the location information (TAU/RAU), it checks if the UE’s current GWs are still geographically/topologically close to the user. If not, the MME/SGSN can inform the UE to initiate the PDN disconnection procedure for the SIPTO traffic PDN connection and re-initiate the PDN connection to the same APN.
The approach discussed here may be applied to multiple of Architecture alternatives solutions described in Section 5 of this TR.
The following clauses describe different approaches for triggering GW reselection during idle-mode whenever a more appropriate GW becomes available. 

6.x.1
Method 1: Network disconnecting the existing PDN connection
When a more appropriate PDN GW becomes available while the UE moves in idle mode (e.g. when the tracking area is changed), the network simply disconnects the existing PDN connection. In this case, the UE has to re-establish the PDN connection (incl. IP address allocation, tunnel configuration, etc.) before shifting back to active mode. 

· Discussion:

· The mechanism is very simple, but it breaks the “always on” concept and also negatively impacts the user experience as extra delay is incurred upon establishment of a communication.

6.x.2
Method 2: Re-establishment of PDN connection by UE during idle mode upon network indication 
Figure 6.x.2-1 shows the signalling exchange sequence of this method. In this method, upon receiving a TA update request from a UE, MME decides whether it is advantageous to relocate the SGW and/or PGW. If so, the MME indicates to the UE in the TAU accept that the re-establishment of a PDN connection will be beneficial. The UE will then re-establish the PDN connection, which leads – based on the default S/PGW selection mechanisms – to the selection of a more optimal S/PGW. 
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Figure 6.x.2-1 : S/PGW reselection during idle mode mobility according to Method 2 – the UE initiates upon indication from the network the normal PDN Connection Establishment procedure
· Discussion:

· This procedure enables seamless relocation of the S/PGW during idle-mode mobility whenever it becomes advantageous form an operator point of view. 
· The already defined UE-initiated PDN Connection Establishment procedure according to TS 23.401 are re-used to re-establish the PDN connections to a local S/P-GW.
· Only a minimal change is needed to the TAU Accept message to enable the MME to indicate to the UE which PDNs are worthwhile to be reconnected.
· The same concept is also applicable for the GPRS architecture.
6.x.3
Method 3: Network-Initiated Re-establishment of PDN connection for UE during idle mode 
Whilst in Method 2 the MME requests the UE to re-establish a PDN connection, in this method the network initiates the PDN connection re-establishment as shown in Figure 6.x.3-1. Similar to Method 2, the MME decides upon receiving a TA update request from a UE, whether it is advantageous to relocate the S/PGW. If so, the MME sends a Create Session Request to the selected SGW, which in turn sends a Create Session Request to the selected PGW. The newly selected PGW will then allocate a new IP address for the UE and deliver this as part of the Create Session Response back to the SGW and the MME. Finally, the UE’s new IP address will be provided to the UE by the MME as part of the TAU Accept message. The MME will also delete the sessions/bearer contexts of the previous SGW and/or PGW. In case of DHCP based IP address configuration, the UE triggers the dynamic address allocation via DHCP upon receipt of the TAU Accept. 
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Figure 6.x.3-1. S/PGW reselection during idle mode mobility according to Method 3 – the network initiates the PDN connection re-establishment during the Tracking Area Update procedure.

· Discussion:

· This procedure enables seamless relocation of the S/PGW during idle-mode mobility whenever it becomes advantageous form an operator point of view.
· This solution minimizes the UE involvement in the PDN connection re-establishment. Instead, the network-initiates the required procedure as part of the idle-mode mobility procedures.
· The TAU Accept message must also be extended to communicate the UE’s new IP address (for the re-established PDN connection) to the UE upon completion of the process.
· The UE needs to handle the allocation of the new IP address provided as part of the TAU Accept.
· The same concept is also applicable for the GPRS architecture.
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