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1. Introduction
The early data transmission (EDT) for mobile-terminated (MT) has been discussed in R15, but no significant agreement was achieved, and it was delayed into R16 scope to improve DL transmission efficiency and/or UE power consumption as in [1] and [2]. In this contribution, it mainly focuses on the comparison of two candidate alternatives to EDT for MT, including the EDT in Msg.2 and the EDT in Msg.4, and also discusses the possible methods to indicate EDT for MT. 
2. Discussion
2.1  EDT for MT in CP 
Considering EDT for MT in Control plane CIOT EPS optimization, as in figure.1, there are mainly two alternatives to transmit DL data for MT based on the discussion in R15. Alternative.1 is that network will prepare to transmit DL data after paging is sent, the eNB will transmit DL data for MT by Msg.2 if eNB has received RA preamble associated to a UE ID. Alternative.2 is that eNB will transmit the DL data for MT at Msg.4 after UE sends kinds of RRC request message in Msg.3. 
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Figure.1 Alternatives to EDT for MT in RA procedure

Since alternative.1 needs eNB receive UE data from CN once one dedicated preamble is received from UE, much more changing in procedure will be introduced in network side before the step of Msg.2 RAR in RA procedure, such as the message exchange of eNB and MME, and the message exchange of MME and S-GW. In addition, UE monitoring time for Random Access Response(s) will also needs to be extended considering the exchange of eNB and MME. For arlternative.2, after eNB has received Msg.3 from UE, it could reuse the procedure for EDT by MO from step.2 in figure.2 as much as possible, which is also similar to the procedure of Control plane CIOT EPS optimization in CN from the step.5b in figure.4 in annex. S1-AP Initial UE message is sent from eNB to MME in both procedures. Thus, it can be seen that alternative.2 will have less impact to the procedure in CN than altenative.1, besides more power is needed for UE monitoring the RAR in alternative.1 although the alternative.1 needs less steps for the EDT for MT procedure in RAN side.
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Figure.2 (Figure 7.3b-1 in [36.300]): EDT for MO in Control Plane CIoT EPS Optimizations
During this MT procedure in CP, the UL data for MO also will be possible by UE, the UL data for MO could be sent over the Msg.3 or Msg.5, this issue needs to be discussed after the procedure of EDT for MT in Control plane is clear.

Proposal1: Considering the impact to CN and power saving, to EDT for MT in Control plane CIOT EPS optimization, the early DL data of MT in CP should be transmitted at Msg.4 by eNB.
2.2 EDT for MT in UP
There are also two alternatives to support EDT for MT in User Plane CIOT EPS optimization, alternative.1 is that network will transmit DL data at Msg.2 if eNB received RA preamble associated to a UE ID. Alternative.2 is that eNB will transmit the DL data at Msg.4 after paged UE sends RRCConnectionResumeRequest in Msg.3. Similarly to the analysis to above CP section, in order to reduce the impact to CN and reuse the procedure over eNB and CN from step.2  in figure.3 and from step.5 in figure.5 as much as possible, as well for power saving in UE monitoring the RAR in RA, the DL data could be sent in the Msg.4 for EDT by MT. In EDT for MO in UP, uplink user data are transmitted on DTCH multiplexed with UL RRCConnectionResumeRequest message on CCCH, downlink user data are optionally transmitted on DTCH multiplexed with DL RRCConnectionRelease message on DCCH. Thus, to EDT for MT in UP,  it is possible that the RRCConnectionResumeRequest for EDT Msg.3 in MO and RRCConnectionResume with the same function as the RRCConnectionRelease message for EDT Msg.4 in MO will be used here for MT case, because the data information in these two messages could be multiplexed in DTCH and DCCH.
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Figure.3 (Figure 7.3b-2 in [36.300]): EDT for MO in User Plane CIoT EPS Optimizations

During this MT procedure in UP, the UL data for MO also will be possible by UE, the UL data for MO could be sent over the Msg.3 or Msg.5, this issue needs to be discussed after the procedure of EDT for MT in User plane is clear.

Proposal2: Considering the impact to CN and power saving, to EDT for MT in User plane CIOT EPS optimization, the DL data is hoped to be transmitted to UE at Msg.4 by eNB.

Porposal3:  The procedure to EDT for MT in UP could reuse the message in EDT for MO in UP to multiplex the DTCH and DCCH.
Proposal4: The case that MO data will be transmitted during the EDT for MT procedure could be discussed after the EDT for MT procedure is clear.
3. Conclusion
In this contribution, the analysis to EDT for MT in Msg.2 and EDT for MT in Msg.4 is shown, how to indicate the EDT for MT is also discussed, we have the following proposals：
Proposal1: Considering the impact to CN and power saving, to EDT for MT in Control plane CIOT EPS optimization, the DL data is hoped to be transmitted to UE at Msg.4 by eNB.
Proposal2: Considering the impact to CN and power saving, to EDT for MT in User plane CIOT EPS optimization, the DL data is hoped to be transmitted to UE at Msg.4 by eNB.

Porposal3:  The procedure to EDT for MT in UP could reuse the message in EDT for MO in UP to multiplex the DTCH and DCCH.

Proposal4: The case that MO data will be transmitted during the EDT for MT procedure could be discussed after the EDT for MT procedure is clear.
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Figure.4 (Figure 5.3.4B.3-1 in [23.401]): MT Data transport in NAS PDUs
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Figure.5 (Figure 7.3a.3-2 in [36.300]): RRC Connection Resume procedure
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