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Abstract of the contribution: This paper discusses how to support MT-EDT from SA2 point of view.
1	Introduction
[bookmark: OLE_LINK46][bookmark: OLE_LINK20]In the LS S2-1908681 form RAN2, MT-EDT was discussed and has the following agreement.
· [bookmark: _Hlk495594549]Msg2 based solution is not pursued in this release. 
· Fallback is supported in the case there is more downlink data to be sent, i.e. network can move the UE to connected mode in Msg4.
· From RAN2 stand point indicating the DL data size in the S1 paging message would be beneficial and sufficient, i.e. separate indication is not required.

In addition, in the LS S2-1908659 from CT1, it also mentions MT-EDT can be used in 5GC:
Regarding MT EDT in 5GC, message 4 option can also be used for CP CIoT 5GS optimization and UP CIoT 5GS optimization. However, CT1 would like to highlight that in Release 15, there is a requirement to allocate a new 5G-GUTI after the establishment of a NAS signalling connection following a network paging procedure. This SA3 requirement may have an impact on the MT EDT solutions for both CP CIoT 5GS optimization and UP CIoT 5GS optimization. CT1 would like to ask SA3 whether the allocation of a new 5G-GUTI will still be required for MT EDT and inform SA2 to consider this requirement if confirmed by SA3.
This contribution discusses the system impact to support MT-EDT. Based on the discussion and agreements in RAN2 and CT1, the following issues are identified to be addressed. 
[bookmark: OLE_LINK23][bookmark: OLE_LINK70][bookmark: OLE_LINK71]Issue 1: How does the MME/AMF get the DL data size? 
Issue 2: Whether the MME/AMF needs to know UE capability of supporting MT-EDT?
Issue 3: How to transmit the MT-EDT data on S1/S1-U interface?
Issue 4: How to support fallback in case of more DL data to be sent? 
2	Discussion
2.1  How does the MME/AMF get the DL data size?
As to the existing mechanism, when the DL arrives, the DL arrives to P-GW, and the P-GW forwards the DL data to S-GW as the following call flow.


Figure 2-1: call flow for DL data transmission
[bookmark: OLE_LINK74][bookmark: OLE_LINK75]In order to MME obtain the DL data size, the S-GW indicates the DL data size to MME in step 2a.
[bookmark: OLE_LINK30]Proposal 1: The S-GW indicates the DL data size to MME in Downlink Data Notification message.
2.2	How to indicate UE capability of supporting MT-EDT?
There are mainly two methods to indicate UE capability of supporting MT-EDT to the network, one is an indication via NAS layer, and another is an indication via AS layer.
1) UE indicates the capability of supporting MT-EDT via NAS layer.
If UE indicates the capability via NAS layer, when the MME sends paging request to eNB, MME can determine whether to include DL data size based on the UE capability. That means, if UE support MT-EDT, MME includes DL data size in paging request message, and then the eNB will also know the UE support MT-EDT if receiving DL data size in paging and determine whether send the DL data in MSG4.
2) UE indicates the capability of supporting MT-EDT via AS layer.
If UE indicates the capability of supporting MT-EDT via AS layer as radio access capability, the eNB needs to retrieve UE radio capabilities from CN before MSG4 for CP CIoT solution. Now, UE radio capabilities container will be forwarded to the eNB in INITIAL CONTEXT SETUP REQUEST message only when there is user plane needs to be established. Additionally, eNB cannot obtain AS capability form UE before MSG4.
Therefore, it is better for UE to indicate the capability via NAS layer.
Proposal 2: UE indicates capability of MT-EDT via NAS layer, and MME decides whether to include DL data size in S1 paging message according to UE capability.
Proposal 3: Send an LS to RAN2 on SA2 understanding.
[bookmark: OLE_LINK44]2.3	How to transmit the MT-EDT data on S1-AP/S1-U interface.
The following figures are the MO-EDT call flow for CP CIoT solution and UP CIoT solution, extracted from TS36.300.
[image: ]
Figure 2-2: Call flow of MO-EDT for CP CIoT solution



Figure 2-3: Call flow of MO-EDT for UP CIoT solution
For MT-EDT, if the DL data will be sent to the UE in MSG4, the DL data will be sent to eNB before MSG4,  that means MT-EDT is implemented on top of MO-EDT. Based on the assumption, there is no need to optimize data transmission on S1-AP/S1-U interface.
Proposal 4: Send an LS to RAN2 to confirm the assumption that MT-EDT is implemented on top of MO-EDT.
2.4  How to support fallback in case of more DL data to be sent?
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]In MT-EDT, the DL packet can be transmitted to the UE via MSG4 message. In case of only single DL packet is transmitted, the UE does not need to respond paging and go into connected state. The network can release the UE immediately after the DL packet is transmitted completely. In MO case, the UE will indicate RAI information to the CN, while in MT case the MME can also provide end indicator to assist RAN to release the UE as soon as possible if the MME is aware of no further DL data are coming. For Control Plane Optimization, the end indicator can be sent together with S1-AP message including the Downlink data encapsulated in NAS PDU. For User Plane Optimization, the end indicator can be sent in S1-AP UE Context Resume Request, when the eNB send the DL data via Msg2 or Msg4, the eNB can release the UE immediately. If the RAI information indicates there is further DL packets to be sent, the eNB can move the UE to connected mode.
[bookmark: OLE_LINK31][bookmark: OLE_LINK29]Proposal 5: MME/AMF can send RAI information to the eNB via S1-AP message to assist eNB releasing the UE immediately after the DL packet is transmitted successfully or move the UE to connected mode.
2	Conclusion
Proposal 1: The S-GW indicates the DL data size to MME in Downlink Data Notification message.
Proposal 2: UE indicates capability of MT-EDT via NAS layer, and MME decides whether to include DL data size in S1 paging message according to UE capability.
Proposal 3: Send an LS to RAN2 on conclusion of proposal 3.
Proposal 4: Send an LS to RAN2 to confirm the assumption that MT-EDT is implemented on top of MO-EDT.
Proposal 5: MME/AMF can send RAI information to the eNB via S1-AP message to assist eNB releasing the UE immediately after the DL packet is transmitted successfully or move the UE to connected mode.
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