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1. Introduction

This contribution introduces the Idle Mode Mobility and reachability principles in the IP based SAE.
2. Discussion

7.x Key Issue: Idle Mode Mobility in IP based SAE
7.x.1 Switching to Idle Mode

When UE is connected to the IP based SAE system, the user data flow is routed from SGi via remote SAE GW, to local SAE GW and from there to eNodeB and vice-a-versa for uplink data. Necessary mobility tunnel information is in place to enable the routing of user IP flows to both directions.
When UE goes to LTE Idle mode, all the LTE radio resources are released between UE and eNodeB.  The switching to the LTE  Idle mode at eNodeB is not at all visible to the SAE GWs. The UE's LTE Idle Mode Context remain in the eNodeB through which the UE was last connected in active mode.
The UE LTE Idle mode context within eNodeB is as follows:
· LTE specific UE Paging/Tracking Identity
· UE's current LTE specific Tracking Area Identity
· if Host based mobility is used on S5: UE CoA. If Nw based mobility is used on S5: S5 tunnel info 
7.x.2 Tracking Area Update in Idle state 

In LTE idle mode, UE monitors the broadcasted LTE tracking area (typically a large number of radio cells). When the broadcasted tracking area changes, UE updates it's location at the new tracking area to the SAE network. The update is done by LTE specific message e.g. TAU Request sent by the UE to a new eNodeB within the new TA. The eNodeB forwards the TAU Request to the old eNodeB based on the included LTE UE Paging Identity. Authentication may be triggered by the old eNode B. 

Generally there is no reason to move the LTE Idle Mode Context from the old eNodeB to a new eNodeB at tracking area change. The old eNodeB can just continue keeping track of the UE in the new tracking area. 
If the LTE Idle mode contexts are desired to be moved together with TAU, the UE should be moved to active state and a normal inter eNodeB handover should be performed before the UE is returned back to LTE Idle mode.
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	1. UE recognizes that the broadcasted tracking area has changed. UE establishes a radio connection with a EnodeB  within the new tracking area. 

	2. UE sends a TAU Request to the eNodeB.

	3. eNodeB forwards TAU Request to the eNodeB holding the Idle mode contexts for the UE. This is done based on the received LTE paging identity. Old eNodeB may trigger UE authentication through the active eNodeB. 

	4. Old eNodeB updates the UE's new TA  at the stored Idle Mode Context Info. Old eNodeB sends LTE specific TAU Response message to the UE via the eNodeB terminating the active radio connection with the UE.

	5. The eNodeB terminating the radio connection to the UE releases the radio resources and UE falls back to Idle mode


7.x. 3 Arrival of Downlink data in Idle Mode
In IP based SAE, as described above, the data path from network edge (remote SAE GW) all the way to the eNodeB currently holding the Idle Mode context for the UE is known. When DL data arrives to SAE GW, SAE GW forwards the Downlink data towards the eNodeB holding the UE LTE Idle mode context. 
In the below figure, the starting point is that the UE is in Idle mode at Tracking area TA2. The UE LTE Idle mode contents are located in "old eNodeB".
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	1. Remote SAE GW receives DL data targeted to a UE. Remote SAE GW forwards the data to the current Local SAE GW. SAE GW starts to forward the arrived DL data towards the UE 

	2. Local SAE GW forwards data towards the UE. The IP datagram is sent to the eNodeB currently holding the UE Idle Mode Context .

	3. eNodeB checks the UE's current TA from the stored UE LTE Idle Mode Context. eNodeB sends LTE Paging Requests to the eNodeBs handling the UE's current Tracking area (TA2) via X2 interfaces. 

	4. All the eNodeBs within TA2 page the UE within the tracking area over the LTE air interface.

	5 UE receives the LTE Paging and sets up a radio connection with a new eNodeB. 

	6. UE sends LTE Paging Response to the new eNodeB. New eNodeB forwards the LTE specific Paging Response to the eNodeB holding the UE Idle mode context based on the included UE LTE Paging Identity. Old eNodeB may trigger UE authentication. Paging Response is returned from old eNodeB via the new eNodeB to UE.

	7. The UEs point of attachment to the local SAE system is updated according to the utilized mobility management scheme (In case of Nw based mobility; new eNodeB updates the S5 tunnel. In case of Host based mobility UE gets a new CoA and updates the new CoA to the SAE GW. 


SAE GW switches the user data towards the UE's new point of attachment


7.x. 4 Serving Local SAE GW address at HSS

Always when a change in the the serving local SAE GW occurs, the SAE GW updates itself as the serving packet data node towards the HSS (as described in TS 23.060) over the S6 interface.  As a result, subscriber data from HSS may be downloaded to the Local SAE GW from the HSS.  Note that this Local SAE GW update procedure towards HSS is not related to the Tracking Area change in the LTE air interface.
3. Conclusions

This paper has introduced the idle mode UE Mobility principles for IP based SAE.

It is proposed to include the section 2 of this contribution as a new Key Issue: "UE Idle mode mobility in IP based SAE" to TR 23.882.
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