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Abstract of the contribution: This contribution proposes that Serving GW should notify MME there is downlink PDU arrived in Serving GW by PDU Notification message instead of Paging Request message in Network Triggered Service Request procedure.
1. Introduction

It is decided that idle mode data termination point for eUTRAN is in Serving GW in SA2 #57 meeting. So, when Serving GW receives a downlink data and can not send it out, it should notify MME that a Downlink PDU arrives.

This contribution proposes that Serving GW should only notify MME there is downlink PDU by PDU Notification message and it is for MME that decides whether to initiate Paging procedure when UE is in idle state or to initiate S1 bearer (RAB) re-establishment procedure on S1-U interface when UE is in active state but the corresponding S1 bearer on S1-U interface is released.

2. Discussion

The EPS bearer may be preserved between Serving GW and PDN GW even if the UE is in idle state, which means that the resources allocated for an EPS bearer are kept in Serving GW and PDN GW and the bearer is still in Active state while the resources allocated for the EPS bearer including RAB context in eNodeB and air interface are released. This mechanism can help UE to re-establish the same bearer in short time when UE want to use the same service after it is paused, and reduce the impact to GWs for the bearer establishment procedure that resumes a lot of resources in GWs. So, Serving GW may receive a downlink data from a preserved bearer but can not send it to eNodeB, because there is no valid routing information, such as downlink TEID and IP address, for this bearer. 

In this case, Serving GW has to notify MME that there is a downlink data, which can not be sent to eNodeB and ask MME to do something for it. When MME receives this notification, it should handle it differently according to the different MM state of the UE. When UE is in idle state, which means that not only the RAB but also the S1 connection for the UE are released, MME should initiate Paging procedure, and re-establish the corresponding S1 bearer when the Service Request message is received from UE. Otherwise, when UE is in active state, which means that only the corresponding RAB is released but the S1 connection still exists and there are other RABs exist possibly, MME should re-establish the corresponding S1 bearer on S1-U interface immediately. 
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0. Serving GW receives downlink data.

1. Serving GW sends PDU Notification (EPS bearer identity) message to MME when it can’t send the data to eNodeB.
When the UE is in idle state, then Step 2b and Step 3b are executed. Otherwise, Step 2a and Step 3a are executed.

2a.When the UE is in active state, MME should re-establish the corresponding S1 bearer on S1-U interface according to the EPS bearer identity including in the PDU Notification message. MME sends S1 Bearer Setup Request message to eNodeB, and eNodeB responses with S1 Bearer Setup Response message after the corresponding Radio Bearer is established between UE and eNodeB.

3a.MME sends Update Bearer Request message, including downlink routing information (e.g. downlink TEID and IP address allocated by eNodeB), to Serving GW. And Serving GW responses with Update Bearer Response message.

2b.When the UE is in idle state, MME should initiate Paging procedure. MME sends Paging message to eNodeB, and eNodeB sends Paging message to UE.

3b.When UE receives the Paging message, that UE triggered Service Request procedure is executed. In this procedure, MME can get Serving GW Address and S1-TEID according to the EPS bearer identity included in PDU Notification message and sends to eNodeB in Initial UE Context Setup Request message.

So, PDU Notification message is better than Paging Request message which is sent to MME when Serving GW receives downlink data and can’t send it out in Network Triggered Service Request procedure. Because Paging Request message requests MME to initiate Paging procedure, but MME may initiate S1 bearer re-establishment on S1 interface instead of initiate Paging procedure when it receives the message from Serving GW.

And in the figure5.4.3-2(Network Triggered Service Request procedure), there is a Downlink Data flow behind Step5 (UE Triggered Service Request procedure). However, when Serving GW receives Update Bearer Request message from MME in Step5 and gets the downlink routing information, then it can send the buffered downlink data immediately. So the Downlink Data flow should be removed from this figure, otherwise we will be confused.
3. Conclusion

In this contribution, we discuss that MME may either initiate S1 bearer re-establishment on S1 interface or initiate Paging procedure according to the UE’s MM state when Serving GW notifies MME there are downlink data in Serving GW which need to be sent to eNodeB. It is proposed that the Paging Request message should be replaced by PDU Notification message and the Downlink Data flow behind Step 5 should be removed in Network Triggered Service Request procedure. It is also proposed that MME should re-establish the corresponding S1 bearer when it receives the PDU Notification message from Serving GW and UE is in Active state.
The bellow table is proposed to be added to TS 23.401, Chapter 5.3.4.2 Network Triggered Service Request.
**** Start of changes ****
5.3.4.2
Network Triggered Service Request
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Figure 5.3.4-2. Network triggered Service Request procedure
1)
The Serving GW receives a downlink data packet for a UE in IDLE state.

2)
The Serving GW sends a PDU Notification (EPS bearer identity) message to the MME. 

3)
The MME sends a Paging message (NAS Paging ID, TAI(s), Paging DRX ID) to each eNodeB belonging to the tracking area(s) in which the UE is registered. The step is described in detail in 3GPP TS 36.300 [5].

4)
The UE is paged by the eNodeBs. The step is described in detail in 3GPP TS 36.300 [5].

5)    The UE initiates the UE triggered Service Request procedure, which is specified in clause 5.3.3.1.
**** End of changes ****
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