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Abstract of the contribution: This paper proposes a solution for single packet delivery in downlink via EDT for Key Issue #1 - Support for infrequent small data transmission.
1
Proposal

This contribution proposes to implement the following updates to TR 23.724 v 0.5.0.
* * * Start of Change * * *

6.X
Solution #X: Single downlink packet delivery via EDT
6.X.1
Introduction
This section presents a solution for Key Issue 1 – Support for infrequent small data transmission.
It addresses the issue where a single packet delivery in downlink would require a creation of RRC connection. In order to save resources and UE power for infrequent single packets delivery in downlink (i.e. a downlink packet that requires no response and no confirmation from the UE), this solution proposes a delivery via Early Data Transmission (EDT). It utilises the already existing Rel-15 MO EDT for small data (see TS36.300, 7.3b-1 and TS 23.401, 5.3.4B.2-1) with minor adaptations. This way the solution allows for saving of radio resource and UE power for infrequent delivery of single packets in downlink by avoiding RRC connections establishments.
6.X.2
Functional Description

This clause describes a solution for single packet delivery in downlink via paging for EDT. A UE capable of EDT paging indicates its capability for EDT paging (i.e. single packet delivery in downlink via EDT). When such a UE is paged with EDT paging, the UE makes use of the already existing MO EDT for small data exchange with the difference that when the UE is paged for EDT, the UE triggers the EDT procedure with RRC establishment cause ‘mt-data’ and no uplink data included in the RRCEarlyDataRequest message. Then the single downlink packet buffered in the AMF is delivered within the RRCEarlyDataComplete message.
6.X.3
Support of EPC interworking
The interworking procedure defined in TS23.501[5] clause 5.17.2.1 is reused. When the UE moving to EPC the UE shall locally disable the EDT paging capability and perform TAU or Attach procedure. When moving back to 5GC the UE may enable the EDT paging capability during registration procedure.


6.X.4
Procedures

Figure 6.x.4-1 shows the procedure for EDT paging for infrequent single downlink packets.
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Figure 6.x.4‑1: EDT paging procedure
1.
UE initiates Registration Request, indicating to the AMF that the UE is capable of EDT paging.

2. 
The AMF accepts the registration request from the UE and the UE goes to Idle mode.
3.
When an AF wants to deliver an infrequent single packet data to the UE (i.e. a downlink packet that requires no response and no confirmation from the UE), the AF invokes downlink Nnef_DataTransfer (ext UE Id, data PDU, end marker). The end marker indicates a downlink packet that requires no response and no confirmation from the UE)

4.
The NEF derives the UE identity from UE's Ext identifier and triggers Namf_Communication_N1N2_message_transfer service operation to the AMF.
5-7.When AMF receives the Namf_Communication_N1N2MessageTransfer with end marker parameter, the AMF buffers the downlink data PDU and if the UE is capable of EDT paging, the AMF sends paging message to the UE with EDT paging parameter. 
8. After receiving the paging message with EDT paging parameter in it, the UE triggers EDT procedure as per TS36.300, s7.3b and TS23.401, s5.3.4B with the difference that the RRC establishment cause is ‘mt-data’ and no uplink data included in the RRCEarlyDataRequest message. Then the single downlink packet buffered in the AMF is delivered within the RRCEarlyDataComplete message.

9.
The AMF notifies the AF that the downlink PDU has been forwarded to the UE.
6.X.5
Impacts on existing entities and interfaces
Network/RAN:

· EDT paging parameter in the Paging messages

UE:

· EDT Paging capability indication in the Registration Request message;

6.X.6
Evaluation

Editor's note: This clause provides an evaluation of the solution.

* * * End of Change * * *
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