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1 Introduction
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)


All paging based options are excluded. Then this document aims to further analyse the two remaining MT-EDT options, i.e. DL data after preamble and Msg4 based option and make a down selection.
2 Discussion
The following MT-EDT options were left for discussion:

· DL data after preamble transmission

· Msg4 based options:
· Msg4 based option A: based on MO-EDT
· Msg4 based option B: with procedure enhancement
2.1 Msg4 based options

The pros. and cons. of Msg4 based options can be summarized as follows:

· Pros.

Compared to DL data after preamble transmission option, Msg4 based options can reuse the MO-EDT procedure to a large extent, e.g. RRC messages, security for UP solution, etc. Thus, Msg4 based options for MT-EDT may cause less change in the specification and can be easily supported.
· Cons.
Compared to DL data after preamble transmission option, Msg4 based options have very limited benefit on UE power consumption and latency since more steps are needed in the whole procedure. Especially for the agreed use case that the UE needs to send RLC ACK or uplink application layer feedback, an uplink transmission following downlink data is needed. Thus the eNB has to move the UE to RRC connected. With moving to RRC connected, there is no benefit on UE power consumption any more. Another limitation is that Msg4 based MT-EDT options can only work in the case that MO-EDT is supported/configured by the eNB.
Based on above analysis, we think Msg4 based options still have benefit compared to legacy paging-RA procedure in the case where:
· RLC AM is not used or RLC AM is used but the eNB does not set the POLLING bit, and

· Uplink application feedback is not supported or left to MO-EDT.

In the above case, the UE can be kept in RRC IDLE mode after receiving Msg4 with downlink data. There is still benefit on UE power consumption compared to moving to RRC connected. Assuming the change on specification for Msg4 based option is not big, we think a simple Msg4 based MT-EDT solution can be supported for the case that RLC ACK and uplink application layer feedback is not needed. However, since the benefit and use case of Msg4 based solution is quiet limited, we think another MT-EDT solution from other options needs to be supported to achieve larger gain on UE power consumption.
Observation 1: Msg4 based MT-EDT solution is only beneficial for the case that RLC ACK and uplink application layer feedback are not needed.
Proposal 1: Msg4 based MT-EDT solution can be considered for the case that RLC ACK and uplink application layer feedback are not needed.
Considering the limited use case and benefit on UE power consumption and latency, we think Msg4 based MT-EDT solution, if supported, should reuse the MO-EDT procedure with only the absolutely necessary changes on the specification. The overall procedure for Msg4 based MT-EDT solution is shown as the following Figure 1 and Figure 2 for CP and UP solutions respectively:
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Figure 1. General procedure for Msg4 based MT-EDT solution for CP solution
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 Figure 2. General procedure for Msg4 based MT-EDT solution for UP solution
In above figures, only a new MT-EDT indication from the CN needs to be introduced since only the CN can know whether MT-EDT is possible. Similarly to MO-EDT, we think the eNB can trigger fallback procedure if the downlink data cannot be transmitted in a single transport block.

One issue is the padding issue for Msg3. For the CP solution, a NAS PDU is needed but only the paging response needs to be included, which is smaller than the smallest TBS supported for MO-EDT (328 bits). For the UP solution, no paging response is needed and the legacy UL grant size is enough. However, since the eNB cannot identify MT-EDT procedure before receiving Msg3, it is not possible for the eNB to schedule a smaller UL grant in RAR. Thus, compared to MO-EDT, there may be more padding bits in Msg3. One possible optimisation would be to have further preamble partitioning but we don’t think it is acceptable.
Proposal 2: Due to the limited use case and benefit, if Msg4 based MT-EDT solution is supported, it should be based in MO-EDT as described in Figure 1 and Figure 2 to keep the impact low.

2.2 DL data after preamble transmission

The option is more power efficient than Msg4 based solutions. As the data are only sent after receiving the assigned preamble, there is no need to restrict the usage to stationary UEs or rely on subscription parameters, so it is flexible. The only downside is to reserve dedicated RACH preambles for this purpose, which is acceptable since it is similar to the preamble reservation in handover procedure.
Proposal 3: DL data after preamble transmission is supported.
3 Conclusion

This paper focused on MT-EDT options. Corresponding observation and down selection proposals are listed as below:
Observation 1: Msg4 based MT-EDT solution is only beneficial for the case that RLC ACK and uplink application layer feedback are not needed.
Proposal 1: Msg4 based MT-EDT solution can be considered for the case that RLC ACK and uplink application layer feedback are not needed.
Proposal 2: Due to the limited use case and benefit, if Msg4 based MT-EDT solution is supported, it should be based in MO-EDT as described in Figure 1 and Figure 2 to keep the impact low.

Proposal 3: DL data after preamble transmission is supported.
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