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1   Introduction
In Rel-16 NB and MTC WIs [1] [2], there is a common objective with RAN3 impact, which is:

Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]
In this contribution, we introduce the progress of other groups and the corresponding RAN3 impact.
2   Discussion
In the RAN2#104 meeting, several MT-EDT options were proposed and the use cases/criteria to choose MT-EDT options were agreed:

	· MT EDT are evaluated at least based on battery life, network resource efficiency, security, reliability and potential impact on core network.

· MT-EDT is intended for DL data which can be transmitted in one transport block.

· Use cases that require DL data transmission with or without UL data transmission as a response should be supported for MT-EDT.


In the last RAN2#105 meeting, following agreements was made:

	Agreements

- DL data in paging message is excluded (Opt A).

- RNTI in paging message to schedule the DL data is excluded (Opt B).

- Working assumption: DL data scheduled, i.e. DL grant, in paging message is excluded (Opt C).

- Working assumption: DL data scheduled in paging occasion is excluded (Opt D)


Herein the following MT-EDT options were left for discussion:

· DL data after preamble transmission
· Msg4 based solution
The overall procedure for these two options are shown in Figure 1 and Figure 2 as below, for CP and UP solutions:
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Figure1. General procedure for Data after Preamble solution
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Figure 2. General procedure for Msg4 based MT-EDT solution
Comparing to DL data after preamble transmission option, Msg4 based options can reuse the MO-EDT procedure, but it is less attractive from UE power consumption and latency aspects since more steps are needed over the radio interface in the whole procedure. 
Observation 1: msg4 based solution will lead to more UE power consumption and latency.

Considering the RAN2 agreement on the use cases that require DL data transmission with or without UL data transmission as a response should be supported for MT-EDT. To support UL data response, one possibility is to move the UE to RRC connected mode, another potential way is UE trigger MO EDT procedure again to provide the UL data. These potential solutions will lead to huge UE power consumption which is not acceptable.
Observation 2: to support UL data response, msg4 based solution may need to move the UE to connected mode or the UE has to trigger MO EDT procedure twice.
For the RAN3 impacts, for CP and UP solutions, in both data after preamble and msg4 based solution, the MME need to provide MT EDT Indication and maybe together with data size to the eNB. Besides that, for data after preamble UP solution, the eNB needs to provide the resume id to the eNB in UE Context suspend procedure, and then the MME will include it in the following PAGING message.

Observation 3: there is no significant RAN3 impacts for these leftover RAN2 solutions

Considering that there is no significant RAN3 impacts for these leftover RAN2 solutions, and the UE power consumption and latency increased by the msg4 based solution, it is suggested to select the data after preamble solution to support MT EDT.

Proposal 1: Select data after preamble solution to support MT EDT.
Proposal 2: introduce MT EDT Indication, data size in S1AP: PAGING message.
Proposal 3: introduce resume id in UE CONTEXT SUSPEND REQUEST message.
3   Conclusion
In this contribution, we introduced the progress of MT EDT in RAN2, and analysed the RAN3 impacts, considering that there is no significant RAN3 impacts for these leftover RAN2 solutions, and the drawbacks of msg4 based solution, it is proposed to:
Proposal 1: Select data after preamble solution to support MT EDT.
Proposal 2: introduce MT EDT Indication, data size, and resume id in S1AP: PAGING message.
Proposal 3: introduce resume id in UE CONTEXT SUSPEND REQUEST message.
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