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Abstract of the contribution: 

This contribution proposes that the Serving GW triggers Rel8 SGSN Paging by sending a Downlink Data Notification message, as with a MME, and not a DL packet as done by a GGSN to a pre-Rel8 SGSN.
1.  Introduction

There are two possibilities to trigger Paging in a Rel8 SGSN: 
· Either the Serving GW sends DL PDU over S4-U to the SGSN, like done between a GGSN and a Rel7 SGSN
· Or the Serving GW sends a Downlink Data Notification message over S4-C, like done between a Serving GW and a MME
This contribution proposes to adopt the second approach.
2.   Discussion
2.1    Paging with MME
With a MME, the following takes place:

· When the UE moves to ECM-IDLE, S1-U between eNB and Serving GW is released. This triggers Serving GW buffering of downlink data.
· When the Serving GW receives downlink data for a UE in ECM-IDLE state and has no DL-TEID and eNodeB address for the S1-UP tunnel for this packet, Serving GW buffers the downlink data packet. It then identifies which MME is serving that UE and sends a Downlink Data Notification message to the MME in order to trigger MME Paging.
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· At the reception of the UE response (Service Request):

· the MME sends S1-AP Initial Context Setup Request message to the eNodeB to provide Serving GW address and S1-TEID(s) for UL 
· and MME sends an Update Bearer Request message to the Serving GW to provide eNodeB address and S1 TEID(s) for DL to allow the Serving GW to transmit downlink data towards the UE.
2.2 Paging with SGSN: Proposal A = Serving-GW sends DL PDU to the SGSN
The proposal relies on the fact that when the UE moves to PMM-IDLE, S4-U remains present between SGSN and Serving-GW (either it was always there if Direct Tunnel is not used or it is re-established if Direct Tunnel is used) and the Serving GW sends data over this S4-U to trigger SGSN paging:
· SGSN is unchanged for the Paging procedure compared to Rel7 SGSN.
· A new message is nevertheless needed between the SGSN and the Serving GW (S4-C) in case Direct Tunnel is not used to inform the Serving GW of the new UE state (PMM-IDLE) to allow Serving GW to initiate double paging if ISR is used
· When the Serving GW receives a DL data packet for a UE in PMM-IDLE state, Serving GW sends downlink data packet to the SGSN to trigger SGSN paging. In parallel it buffers DL data and if ISR is used, it sends a Downlink Data Notification message to the MME in order to trigger MME Paging.
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Pros:

· This allows to re-use Rel7 Paging mechanism in the Rel8 SGSN

Cons:
· New message between the SGSN and the Serving GW are needed:

· If Direct Tunnel is used, the  removal of the UP between RNC and Serving GW is seen by the Serving GW when the UE moves to PMM-IDLE but

· If Direct Tunnel is not used, S4-U remains whatever UE state, so that 2 extra messages are needed between the SGSN and the Serving GW:

· To inform the Serving-GW of the PMM-IDLE UE state thus allowing the Serving GW to buffer and trigger parallel paging in the MME.
· And if the Paging response is received by the SGSN, to request Serving GW to stop MME paging.
· There are two locations for DL PDU buffers: in Serving GW for the EUTRAN and in the Rel8 SGSN for 2G/3G. When ISR is used, the two buffers are used simultaneously.
· Initial data will be sent two times if the UE responds to the Paging in the SGSN. Extra mechanism will have to be defined to limit data duplication (the Serving-GW could send only one DL packet to the SGSN to trigger SGSN paging).

· The Serving GW is more complex as it has two ways to trigger paging, depending on RAT type: send of data (SGSN) or send of a message (MME)
2.3 Paging with SGSN: Proposal B = Serving-GW sends notification to the SGSN

The proposal relies on the fact that when the UE moves to PMM-IDLE, the Serving GW sends a message over S4-C to trigger SGSN paging:
· The Serving GW knows when the UE moves to PMM-IDLE (either there is no S4-U between SGSN and Serving-GW and no UP between RNC and Serving GW or a message is sent from the SGSN to the Serving GW when the UE moves to PMM-IDLE mode)
· When the Serving GW receives a DL data packet for a UE in PMM-IDLE state, Serving GW sends a Downlink Data Notification message to the SGSN to trigger SGSN paging. Serving GW buffers DL data and if ISR is used, it sends the same message to the MME in order to also trigger MME Paging.
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Pros:

· This allows same message handling and control in the Serving GW for the two RATs

· There is a possibility to avoid the new message between the SGSN and the Serving GW needed in Proposal A:

· If Direct Tunnel is used: the  removal of the UP between RNC and Serving GW is directly a trigger in the Serving GW to start buffering when the UE moves to PMM-IDLE
· If Direct Tunnel is not used: enhancement can be done in the SGSN Rel8 so that S4-U can be removed when the UE moves to PMM-IDLE (a message will be used to trigger SGSN Paging).
· It is possible to simplify the 3G SGSN with Direct Tunnel as S4-U is not needed anymore: buffering takes place in the Serving GW

· There is a unique location of DL PDU buffers: in Serving GW
Cons:

· There is a change in the SGSN for Rel8 but the needed change is the removal of the S4-U which is already a Direct Tunnel possibility, so it is more or less already specified.
3. Conclusion

Re-using the same mechanism for Rel8 SGSN as for MME would benefit from Serving GW perspective:

· the same buffer can be re-used (Serving GW buffer capacity has to be dimensioned for LTE usage so is sufficient for 2G/3G need for the same UE) 
· Buffering trigger will be the same for 2G/3G or LTE: when there is removal of UP (S4-U or RNC/Serving WG UP or S1-U)
· There is the same handling of Downlink Data Notification message with potential repetition…
It is proposed to SA2 group to agree on the proposal that the Serving GW buffers downlink data for both 2G/3G and LTE in case the UE is PMM-IDLE or ECM-IDLE and triggers paging in the SGSN via a message as for a MME.
The associated CR is proposed to TS 23.401 in a separate contribution.
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