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1 Introduction
A new WID on further NB IoT enhancements and a new WID on ever further enhanced MTC were approved at RAN#75 and revised at RAN#76 and RAN#77[1][2]. 
One of the objective is for further latency and power consumption reduction as follows for NB-IoT and efeMTC:

A-1. Further latency and power consumption reduction

· (NB-IoT) Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 
· (efeMTC) Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure (after PRACH transmission and before the RRC connection setup is completed) at least in the RRC Suspend/Resume case. [RAN2, RAN1, RAN3]

Early data transmission was discussed in the last four meetings and significant progress was achieved.
The overall framework is in place and captured in the RRC running CR [3].  

Two e-mail discussions were agreed in RAN2#101 to try to solve the remaining issues:

· [101#57][NB-IoTMTC R15] EDT remaining issues
· [101#58][MTC-NB-IoT] EDT security issues
In this document, we address issues that are not covered by these two e-mail discussions.

2 Discussion 
2.1 Trigger for completing the EDT procedure

In their reply LS [6], SA2 discussed how to decide whether to keep the UE in connected mode when the UE has initiated the EDT procedure and SA2 indicated that this should depend on the DL data activity (response or pending data) and potential DL signaling.

For the CP solution, the MME is in control as the MME has the knowledge of what is expected by the UE and what is pending in the network and SA2 has asked RAN3 whether including an ‘end indicator’ in the DL message on the S1 interface is needed.

Without an ‘end indicator’ in the DL message on the S1 interface, the eNB cannot decide at this stage whether the UE should stay in Idle or move to connected mode, thus it cannot decide which MSG4, RRCEarlyDataResponse or RRCConnectionSetup, to send.  The eNB should then wait for receiving further S1 message from the MME. If none is received, the safest approach is to move the UE to connected mode.
Proposal 1: RAN2 to inform RAN3 that an ‘end indicator’ on the S1 interface is useful for the eNB to decide whether to complete the EDT procedure or fall back to the legacy procedure.

2.2 Support for Segmentation

Whether segmentation is supported with EDT for the User plane solution is marked as FFS in the 36.300 running CR [3].
At RAN2#100, RAN2 has agreed that the UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.
In RAN2#101, RAN2 has agreed that the EDT UL grant shall always allow the max TB size broadcasted in system information unless the provided UL grant is for legacy Msg3. 

In our understanding, this implies that segmentation is not needed as the grant will always allow to send the full data.
Proposal 2: Segmentation is not supported for EDT.
2.3 Enabling Flexible TBS 

At RAN2#101, MSG3 padding issue was discussed and RAN2 agreed to introduce a ‘flexible TBS’ mechanism and send a LS to RAN1 [8] to ask about the feasibility.
RAN1#92 discussed briefly the LS and it was agreed to support enabling / disabling the use of flexible TBS by the eNB.

Enabling / disabling the use of flexible TBS by the eNB could be done in different ways, e.g. per cell/ per CE level/ per UE group/ per UE, which represent successively finer scheduling flexibility.

The enabling method should take into account both the scheduling flexibility in the eNB and the cost of padding in the UE. The ability to enable/disable the feature is needed for early stage deployments where eNB blind decoding has not been implemented, and when the cell load is very high and the eNB processing power is occupied. On the other hand, the cost of padding in the UE varies significantly according to the level of coverage enhancements it needs, i.e. padding is a lot more expensive when using high level of coverage enhancements which require large number of repetitions.  Thus, as a trade-off between the eNB processing power and the UE power consumption, it is proposed that the use of flexible TBS is enabled by CE level in eMTC and NPRACH repetition level in NB-IoT
Proposal 3: Use of flexible TBS is enabled per CE level in eMTC and NPRACH repetition level in NB-IoT.
W.r.t the signaling to enable/disable the use of flexible TBS, we think it can be done either semi-statically in system information or dynamically by an indication in the RAR. 

At RAN2#101, during the discussions on the padding issue, it was commented many times that the UE should know in advance how much padding will be needed so it can make an informed decision on whether to use EDT or not. Thus, enabling in system information is preferred. 

Proposal 4: Use of flexible TBS is enabled via system information.
2.4 Actions related to transmission of RRCConnectionResumeRequest message
There is an Editor’ note in 5.3.3.3a, forgotten in the e-mail discussion [9], that the stored UE AS context and resumeIdentity is not discarded at the time of sending RRCConnectionResumeRequest. We think this is necessary for the case where the UE receives RRCConnectionReject and the editor’s note can be removed5

Proposal 5: Remove the Editor’s Note about the UE AS context and resumeIdentity in section 5.3.3.3a.
3 Conclusion
In this document we have discussed remaining issues for EDT and made the following proposals:
Proposal 1: RAN2 to inform RAN3 that an ‘end indicator’ on the S1 interface is useful for the eNB to decide whether to complete the EDT procedure or fall back to the legacy procedure.

Proposal 2: Segmentation is not supported for EDT.
Proposal 3: Use of flexible TBS is enabled per CE level in eMTC and NPRACH repetition level in NB-IoT.
Proposal 4: Use of flexible TBS is enabled via system information.
Proposal 5: Remove the Editor’s Note about the UE AS context and resumeIdentity in section 5.3.3.3a.
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