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Abstract of the contribution:

It is proposed that the UP terminated at Serving GW in the LTE_Idle state.

1. Introduction
After the PDCP and UP ciphering function is determined to put into ENB, it is decided to combine the UPE with rest few functions with the Serving GW into one entity, the number of UP entity is decreased and the performance of UP can be improved.

When the UPE is combined with the Serving GW, the problem of whether the idle mode DL data is terminated at the Serving GW or at the MME is still not determined at the last SA2 meeting. 
2. Discussion
1) The Complexity of ENB Function analysis
· The ENB function will become more complicated when the UP terminated at MME in Idle Mode

In the Idle Mode, when the MME Paging the UE, the UE will transfer from the LTE_Idle state into LTE_Active state when the UE responses the paging, and the MME will forward the buffered DL data to the ENB. At the same time, the ENB will receive DL data from the Serving GW, then the tunnels towards ENB will have two sources, i.e. the ENB needs concurrently receive DL data from the MME and the Serving GW. 
· The ENB function will be simple when the UP terminated at GW in Idle Mode

The ENB just receives DL Data from only one source: the Serving GW. So, compared with the above option which has to have two DL data sources, the need to re-order the DL data, and out-of-order data problem. Thus, this option decreases the complexity of ENB function.
2) The Complexity of MME Function analysis
· The MME function will become more complicated when the UP terminated at MME in Idle Mode

The following situations have to be considered when discussing the functionality of MME:

Firstly, the tunnel will be established between the MME and the Serving GW to transfer DL data. The MME will have the UP function, it needs to buffer the DL data from the Serving GW, and it needs to forward the buffered data to the ENB. In order to delivery the DL data in-order to the UE, the ENB, the Serving GW and the MME need some cooperation, this will increase the complexity of the MME function.

The MME must have the function to delete the Tunnel to ENB; the release function of the tunnel from MME to ENB should be located in the MME instead of the ENB. It is usually based on timer or events (for example, no buffered data) to trigger the release of the tunnel. And this will increase the MME function.
Another rare case is that UE executes the Inter-ENB handover during the Data forwarding procedure. For example, if during the DL data transferring procedure, when UE handover to another eNodeB, MME will support a new DF tunnel to be set up with target eNodeB or it still keep the tunnel with source eNodeB and source eNodeB forward data to target eNodeB. It increases the complexity of MME, as the functionality design of MME has to consider the rare case.
When the UE in the LTE_Idle performances TAU into a new MME, the new MME needs update all the DL tunnels with the Serving GW, this function will increase the MME complexity. And there is also an abnormal case that during the TAU procedure. Before the point that the new MME does not update the DL tunnel with the Serving GW, when there is a DL data arrived to the Serving GW, the Serving GW will delivery the DL data to the old MME, but from now on, the UE is not served by the old MME, and the old MME can not send Paging to UE. After the new MME completes the DL tunnel update, because the Serving GW has delivered the DL data to the old MME and the Serving GW does not buffer the DL data, by this way, the Serving GW can not re-send the DL data to the new MME, and the new MME can not receive the DL data. it will lead to the new MME can not send the Paging message to UE. In order to conquer this problem, the MME has to be added new function, such as DF function between MMEs. If the Signalling Free scenario is taken into account,there is a tunnel should between the SGSN and MME. Now, the MME should support four types of tunnels per bearer per UE: one is from the Serving GW to the MME, the second is from the MME to ENB tunnel, the third is the tunnel between two MMEs and fourth is the tunnel between SGSN and MME for Signalling Free. 
· The MME function will be simpler when the UP terminated at Serving GW in Idle Mode, and above No-Paging scenario will not appear.

In this case, the above mentioned problems will not occur, so the above additional functions of MME do not need to be considered. 
3) Whether active only a subset of the existing bearers is to be supported from the idle mode to the active mode 
· Active only a subset of the existing bearers is not supported changing to the active mode when the UP terminated at MME in the Idle Mode.

When the UE enters the LTE_Idle state, all the UP terminations of the bearers will be changed from the ENB to the MME. After receving paging and/or sending Service Request ,UE enters the active mode and all the UP terminations will be changed from the MME to the eNodeB , active only a subset of the existing bearers is not to be supported :
· When the UE is in the LTE_Active State, if the UP termination of other Bearer without Radio Bearer is still in the MME, the separation of UP and CP is totally vague, this is an unexpected situation.

· If the UP termination of other Bearer without RB is changed to the ENB in the active mode, when the DL data is arrived to the Serving GW, the Serving GW will deliver the DL data to the ENB, It is unclear how the ENB setup the Radio Bearer for the DL data and whether the ENB has the capability to setup the Radio Bearer for the Bearer without Radio Bearer directly? And during the inter-ENB handover, the new ENB should also update the S1-U tunnel of each Bearer without Radio Bearer and each active Bearer with the Serving GW, the Inter-ENB handover procedure will be complicated.

· Active only a subset of the existing bearers is supported changing to the active mode when the UP terminated at the Serving GW in the Idle Mode.

When the UE enters the LTE_Active state, the UP termination of the Bearer without Radio Bearer is still located at the Serving GW, when the DL data for the Bearer without Radio Bearer is arrived at the Serving GW, the Serving GW still sends Paging Request to the MME, at this time, the MME checks the UE state and find that UE is in the LTE_Active state and to request the ENB to directly establish the Radio Bear for the Bear instead of Paging the UE, and the UP termination of the Bearer is changed from the Serving GW to the ENB. The whole procedure is simple and natural.

During the inter-ENB handover, then new ENB does not need to update the UP tunnel of the Bearer without Radio Bearer because the UP termination of the Bearer without Radio Bearer is located in the Serving GW, so the inter-ENB handover procedure is also simple and natural.

3. Conclusion
Based on the above discussion, there is a lot of problem when the UP terminated at the MME in the Idle Mode, and the UP termination should be at the Serving GW in the Idle Mode.
3GPP

SA WG2 TD


