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1 Introduction
In RAN1#93 meeting, it was agreed that DCI for EDT Msg3 retransmission can be used to order the UE to fallback to legacy Msg3 transmission as shown below. RAN1 left it to RAN2 whether to introduce higher layer support for this mechanism. 
In this paper, we will discuss Msg3 fallback from RAN2 point of view.
	Agreements for MTC
Agreement

DCI for Msg3 re-transmission can instruct physical layer in UE by using one unused state of MCS to indicate EDT Msg. 3 retransmission and the rest to indicate to fallback legacy Msg. 3 transmission. 

Note: Spec. editor to choose one unused state of MCS

Note: Whether to introduce higher layer support for this mechanism is up to RAN2. 

Agreements for NB-IOT

Agreement
· For a retransmission of msg3 carrying early data transmission, the UE uses the same TBS as previous transmission of Msg3 scheduled by RAR.

· Note: this does not exclude possibility that DCI can indicate fallback to transmit legacy Msg3;

Agreement
· DCI format for scheduling retransmission of Msg3 can be used to indicate UE to transmit a legacy Msg3 to fallback to non-EDT Msg3 transmission when the indicated TBS is 88 bits;

· Note: it is up to spec. editor which state to choose for EDT retransmission

· Note: Whether to introduce higher layer support for this mechanism is up to RAN2. 


2 Discussion
In eMTC, when the UE receives the last repetition of MPDCCH in subframe n, the UE will start the transmission of PUSCH in subframe n+4. In NB-IoT, the scheduling delay is indicated dynamically either in DCI or RAR as k0 subframes, where k0 ≥ 8 ms after a DCI, and k0 ≥ 12 ms after RAR. This means there are only 4ms in eMTC or 8ms in NB-IoT guaranteed for the UE to prepare the MAC PDU after completing decoding of a MPDCCH/NPDCCH.
For EDT, there may be some exceptional cases, e.g. after several attempts of Msg3 (carrying UL data) (re)transmissions, it still fails to access to the eNB. In this case, the eNB may indicate the UE to transmit the conventional Msg3. 
For the UP solution, it is agreed to use the legacy RRCConnectionResumeRequest for EDT, which is multiplexed with DTCH. Since the Msg3 MAC PDU has been stored in the Msg3 buffer, if Msg3 fallback is supported and a fallback indication is received, the MAC entity has to reconstruct the Msg3 MAC PDU, which includes the CCCH SDU and in NB-IoT the MAC CE DPR. 
Another option is that the MAC entity flushes the Msg3 buffer and requests RRC layer to deliver the RRCConnectionResumeRequest message again. Then the MAC entity constructs the MAC PDU based on the delivered message. Both options will impact current specification and new interactions between lower layers and higher layers will be introduced. 
For the CP solution, a new RRCEarlyDataRequest message is used to carry a NAS PDU encapsulating the UL data. If the UE receives a fallback indication, the MAC entity has to indicate RRC layer to deliver the conventional RRCConnectionRequest message. Obviously, the RRC layer needs some time to construct the legacy RRCConnectionRequest message and delivers it to MAC layer, and then the MAC entity constructs a MAC PDU based the delivered message. 
In general, it can be observed that more processing requirements is needed for the fallback case. If we keep the current timing relationship between the received DCI and the corresponding PUSCH or NPUSCH, there is a challenge for the UE to prepare the new MAC PDU carrying the conventional RRC message. If we keep the UE processing requirements unchanged, a longer gap is needed between the received DCI and the corresponding PUSCH or NPUSCH. 
Here, following solutions can be considered from RAN2 point of view.
Solution 1: Relax the timing gap from end of DCI to transmission of PUSCH/NPUSCH to 12ms.

In NB-IoT, the DCI can indicate the scheduling delay between the received DCI and the corresponding NPUSCH. The similar mechanism can be introduced to MTC for fallback case.

Solution2: Use DCI of Msg3 retransmission to cancel the EDT procedure.

In order to reduce the impact on the UE, a simpler solution is to indicate cancellation of the EDT procedure via the DCI used for Msg3 retransmission. Then the UE can instead begin a new conventional RACH procedure with a conventional RRC message.
Solution3: RAN2 does not support the fallback mechanism.

We prefer above solutions with decreased priorities.

Proposal: Following solutions can be considered for Msg3 fallback with decreased priorities:

· Solution1: Relax the timing gap from end of DCI to transmission of PUSCH/NPUSCH to 12ms.

· Solution2: Use DCI of Msg3 retransmission to cancel the EDT procedure
· Solution3: RAN2 does not support the fallback DCI case.
3 Conclusion
In this document we discussed the Msg3 fallback issue and made the proposal:
Proposal: Following solutions can be considered for Msg3 fallback with decreased priorities:

· Solution1: Relax the timing gap to 12ms.

· Solution2: Use DCI of Msg3 retransmission to end EDT

· Solution3: RAN2 does not support the fallback DCI case.
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