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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 at RAN2#99 and RAN2#99bis and significant progress was achieved.
However, there are still many aspects that have not been discussed yet. In this document, we discuss the conditions at the UE to initiate early data transmission. 
2 Discussion 
The criterion for the UE to request early data transmission has not been discussed in details.

At RAN2#99bis, the following was agreed:
· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

· For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

· It is FFS if there is a need to introduce an authorization mechanism.

· Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

· The intention to use EDT is for data, i.e. not for NAS signalling.
Besides the possibility of using EDT, i.e. eNB signalling PRACH resources/ preambles for EDT and the data being smaller than the broadcast TBS, some other aspects need to be taken into consideration at the UE.
First, it was agreed that UL-initiated early data transmission will only be used for user data, i.e. excluding signalling and SMS. It was also agreed that DL-initiated early data transmission (i.e. paging response) will also be supported.
In e-mail discussion [99bis#54] [5], AS-NAS interactions for EDT were discussed and a LS was sent to SA2/CT1/RAN3 to provide feedback.

Although some information from upper layers is needed to decide whether to use early data transmission, we think that early data transmission is an AS procedure that should have no/minimal impact on NAS and that RAN2 should be the group to decide when to use it. 

Proposal 1: It is up to RAN2 to decide when early data transmission can be used.

Then, it is our view that there is no power consumption benefit in using EDT if this is not to avoid the signalling overhead due to the establishment/ release of the RRC Connection, there may even be power consumption impact due to collision and the lowest granularity in the grant for MSG3.  For the UE to make the right decision, the UE needs to take into account whether further UL/DL data are expected. 
For the CP solution, for a UL initiated data transmission, this information is known at the NAS level and is included in the ESM NAS TRANSPORT message.  We assume that the same information can be provided by the application layers in the UP solution or for a DL-initiated data transmission.  

Proposal 2: RAN2 to agree that early data transmission is only initiated when the UE is not expecting anymore data after MSG4.
Proposal 2-a: If proposal 2 cannot be agreed, an ‘RAI’ indication is included in MSG3 to make eNB aware that the UE is not expecting anymore data after MSG4.

In general, RAN2 specifications do not describe the details of the interactions between AS and upper layers and it would be preferable to minimise the impact on NAS specification, Thus we propose that the conditions for initiating early data transmission are captured in stage 2 and that the details of the AS-NAS interactions are left to UE implementation. This is similar to the approach followed in Rel-14 for SC-PTM where we did specify the service prioritisation between SC-PTM, Mobile originated and Mobile Terminated Call in 36.300.

Proposal 3: To capture the conditions for initiating early data transmission in stage 2 and leave the details of the AS-NAS interactions to UE implementation.
Finally, at RAN2#99bis, it was left FFS whether there was a need to introduce an authorization mechanism. 

If the conditions for triggering early data transmission proposed above are agreed, the use of early data transmission can be seen as an optimisation of the Release Assistance Information mechanism; it will never create more signalling on the Uu interface or the S1 interface. In these conditions, from RAN2 point of view, we cannot see any reason to restrict the usage.   

Proposal 4: From RAN2 point of view, there is no motivation introduce an authorization mechanism for early data transmission.
3 Conclusion
In this document, we have discussed the conditions for the UE to initiate early data transmission and we have the following proposals.

Proposal 1: It is up to RAN2 to decide when early data transmission can be used.

Proposal 2: RAN2 to agree that early data transmission is only initiated when the UE is not expecting anymore data after MSG4.

Proposal 2-a: If proposal 2 cannot be agreed, an ‘RAI’ indication is included in MSG3 to make eNB aware that the UE is not expecting anymore data after MSG4.

Proposal 3: To capture the conditions for initiating early data transmission in stage 2 and leave the details of the AS-NAS interactions to UE implementation.

Proposal 4: From RAN2 point of view, there is no motivation introduce an authorization mechanism for early data transmission.
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