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Abstract of the contribution: This contribution proposes to add a new key issue and a possible solution for the location of idle-mode downlink data path termination in LTE system.
Discussion

UPE terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrives for the UE. The UPE functionality can be located in one of the three network entities, as defined in [3]: (1) E-Node B, (2) AGW-UP or (3) AGW-CP. There are trade-offs for the location of the UPE functionality in these nodes which should be captured in the TR as a new key issue.
In this contribution, we also propose a solution where the UPE functionality is located in the E-Node B. The motivation for locating the UPE functionality in the E-Node B are:

1. Keeping AGW-UP as a generic IP router: Paging initiation, is not a generic IP router functionality and hence by moving this function to the E-Node B, AGW-UP can be kept as a generic IP router which greatly reduces the cost of AGW-UP and also expands the vendor based to select from for AGW-UP network element.

2. Re-use active hand-over path-switch flows when data arrives for idle UE: By placing the downlink data path termination at the E-Node B, once a UE responds to a page at (target) E-Node B, the flows and signalling for moving the data path from the (source) E-Node B where the UE went idle or last performed tracking area update, can re-use the path-switch flows that are used to switch from source to target E-Node B in active state. Doing this simplifies the logic and does not require the AGW-UP to support any special procedures for the case when packet arrives for an idle UE.
Proposal

The following text is proposed to be added to TR 23.882
**** Start of change in TR 23.882 ****
7.x
Key issue – Downlink data path termination in idle-mode
7.x.1
Description 
UPE terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrive for the UE. The UPE functionality can be located either in the E-Node B or the one of the core network entities. 
This section captures the details of flows and trade-offs for the different solutions of placement of the UPE functionality.

7.x.2   Possible Solutions
7.x.2.2  Solution-A: Downlink data path termination in E-Node B
In this solution the downlink data path terminates in the E-Node B in the idle-mode. 

There are two flows to consider: (1) UPE relocation on UE performing tracking area update, and (2) Downlink data flow to an idle UE. 
7.x.2.2.1  UPE relocation on UE performing tracking area update
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Figure x. UPE relocation due to UE performing tracking area update procedure. 
The Source E-Node B is the current location of UPE for the UE which is in idle-state, i.e the source E-Node B is the last E-Node B where the UE last sent data or performed tracking area update. The target E-Node B is the E-Node B where the UE performs tracking area update.
1)
The UE in idle state re-selects an LTE cell in a different tracking area than the current one the UE is registered in. 
2)
Since the selected cell is in a new tracking area, the UE performs area registration. The UE sends its temporary identity and its old tracking area or other parameters identifying the old MME.
3)
The target E-Node B, determines from the old tracking area if the area registration should be sent to the old MME or to a new MME. In case the old tracking area is in the same pool-area as the tracking area the E-Node B is in, 3a is preformed and the area registration is sent to old MME. In this case, the next step performed is Step 11a.  In case the old tracking area is in a different service-pool area than the pool-area that the tracking area to which the ENB belongs to, the E-Node B  forwards the area registration to a new MME in the new service-pool area in Step 3b. The selection of the MME in the new service-pool area is FFS. In this case, Steps 4 and the remaining steps are performed.
4)
The new MME derives an address of the UE’s old MME from the parameters sent by the UE. The new MME sends the UE parameters to the old MME.

5)
The old MME sends the UE context to the new MME. The UE context includes a permanent user identity and other information like security and IP connectivity parameters.

6)
The UE may be authenticated in the new MME.

7)
The new MME/UPE derives from the permanent user identity an HSS address and registers itself as the MME/UPE serving the user at the HSS.

8)
The HSS deletes the UE context in the old MME.

9)
The HSS confirms the registration of the new MME/UPE.

10)
The new MME confirms the UE’s network registration and allocates a new temporary identity to the UE.

11)
The UE context is transferred to the New E-Node B. In case a new MME was selected in Step 3, the context to the New E-Node B is transferred from the new MME in Step 11b. In case the MME selected was the same one as the old MME in Step 3, the context to the new E-Node B is transferred from the old MME in Step 11a.
12) 
The new E-Node B then sets up a new path. The new path may involve the change of EMA. The detailed flows for the path-switch are the same for the path-switch in the intra-LTE  HO.
7.x.2.2.1  Downlink dataflow to an Idle UE
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1) 
Packet arrives for Idle-UE at Source E-Node B, which is the ENB where the UE transitioned to idle-mode or last performed tracking area update.
2)
The Source E-Node B sends a paging-initiation request to the MME for the idle-UE based on the context information eg. address of MME for the UE  stored in the Source E-Node B for the UE.

3)
Optionally, in parallel to 2 the Source E-Node B could page the UE. If the UE is still under the source E-Node B, it could respond and reduce page response delay.
4)
The MME sends paging requests to all E-Node B in the tracking area where UE was registered.

5)
The UE responds to page through the Target E-Node B.
6)
The MME transfers context information to the Target E-Node B.

7)
The target E-Node B then sets up RB for the UE and also a new path for the UE. The new path may involve the change of EMA. The detailed flows for the path-switch are the same for the path-switch in the intra-LTE HO.

7.x.2.3  Solution-B
**** End of change in TR 23.882 ****
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