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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 three meetings and significant progress was achieved.The overall framework is in place and captured in the RRC running CR [3].
	Agreements
For CP solution
- None of the parameters currently provided in Msg5 are included in Msg3 for EDT.
- UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.
- UE shall perform access barring check before initiating EDT.
- FFS whether changes to T300 and mac-contentionResolutionTimer are needed.
- New RRC message is introduced for Msg3.

- New RRC message is introduced for Msg4 in case network sends the UE to idle mode.

- UE supporting EDT shall support both UL and DL EDT.
- Msg4, which is agreed to be introduced as the new RRC message, optionally includes a NAS PDU, extendedWaitTime, redirectedCarrierInfo and for eMTC idleModeMobilityControlInfo. No need to include extendedWaitTime-CPdata in this case.
- FFS whether releaseCause is included in the new Msg4.

- UE is in RRC_IDLE when receiving the new Msg4 and it does not transit to RRC_CONNECTED.

- When the UE receives the new Msg4, the UE forwards the DL NAS PDU, if any, to upper layers, follows the legacy behavior based on included IEs, and indicates the completion of the procedure to the upper layers.
- Legacy RRCConnectionSetup message is used when the network wants the UE to move to RRC_CONNECTED. The UE assumes that UL data transmission was succesful, i.e. up to MME.

- In EDT, it is possible for the UE to receive RRCConnectionReject message in response to the new Msg3.

- Legacy RRCConnectionSetupComplete is used when the network wants the UE to move to RRC_CONNECTED. NAS container in RRCConnectionSetupComplete message may be sent empty. FFS if this is possible from ASN.1 standpoint.
For UP solution

- UE supporting EDT shall support both UL and DL EDT.
- The UE shall have NCC prior ro indicating EDT.

- resumeID, shortResumeMAC-I, and resumeCause are included in Msg3 for EDT.
- None of the parameters currently provided in MSG5 are included in Msg3 for EDT.
- UE is in RRC_IDLE when transmitting Msg3 for EDT, same as legacy.
- UE shall perform access barring check before initiating EDT.
- UE shall restore the UE context, reactivate security, and re-establish/resume all SRBs/DRBs. The UE shall derive new keys based on the NCC provided in the previous connection. It is FFS in which message NCC is provided in the previous connection. The FFS is pending SA3 feedback.

- Legacy RRCConnectionResumeRequest message is used in Msg3.

- Legacy RRCConnectionRelease message with suspend is extended to include NCC in Msg4 when the network wants the UE to move to RRC_IDLE.


In this document, we will discuss DL-initiated early data transmission.
2 Discussion
As shown above, it has been agreed that UE supporting EDT shall support both UL and DL EDT.
For DL-initiated early data transmission, in order to reuse the procedure of UL-initiated early data transmission and reduce the impact on current specification, we can assume that UE will be aware of the possibility of using early data transmission according to the service/ application characteristics. Then the following procedures can be used for DL-initiated early data transmission in the CP solution and the UP solution. 

2.1 CP solution
The DL-initiated data transmission for CP solution is depicted below.

[image: image1.emf]UE

4. Msg1 (PRACH preamble indicating EDT)

eNB

5. Msg2 (RAR with uplink grant)

6. Msg3 (RRC Early Data Request)

(S-TMSI, Cause, NAS PDU)

0. SIB announcement

10. Msg4 (RRC Early Data Complete) 

(S-TMSI, NAS PDU)

MME SGW

B)UE assume early DL date Tx, 

Randomly select PRACH resource 

A) Determine PRACH resources to be 

used by UEs 

7. S1-AP: Initial UE Message

8. Modify Bearers

Downlink Data

9. S1-AP: UE Context Release Command

(NAS PDU)

PRACH resource signals to eNB UE requests 

uplink resource for single MAC block.

NAS PDU could carry downlink 

data or other NAS message to 

permit UE to validate NW.

AS forwards downlink NAS 

PDU to NAS and Immediately 

returns to idle.

Contention 

resolution 

timer running

eNB provides separate PRACH 

resource for EDT 

UE in RRC_IDLE

UE in RRC_IDLE

11. HARQ

1. Downlink Data

Notification

2. Paging

3. Paging


Figure 1 Example of CP solution for DL-initiated early data transmission in Msg4

The steps different from UL-initiated early data transmission are briefly described below:
0. The eNB broadcasts support for early data transmission.

1. S-GW indicates to the MME the DL data notification.
2/3. MME/eNB transmits the paging message as in the legacy procedure.

B. Upon receiving the paging message, UE determines that early data transmission can be used and selects a PRACH resource based on the announced resources.

4/5. The same as the steps for UL-initiated early data transmission.

6. UE sends RRCEarlyDataRequest message to eNB to request early data transmission.
9-11. The same as the steps UL-initiated early data transmission.
From the above description, it can observed that there is not many differences for the CP solution between UL-initiated early data transmission and DL-initiated early data transmission.
2.2 UP solution
The DL-initiated early data transmission for UP solution is depicted below.
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 Figure 2 Example of UP solution for DL-initiated early data transmission in Msg4

The steps different from UL-initiated early data transmission are briefly described below:

0. The eNB broadcasts support for early data transmission.
1. S-GW indicates to the MME the DL data notification.

2/3. MME/eNB transmits the paging message as in the legacy procedure.

B. Upon receiving the paging message, UE determines that early data transmission can be used and selects a PRACH resource based on the announced resources.

4/5. The same as the steps for UL-initiated early data transmission.

6. UE sends RRCConnectionResumeRequest message to eNB and optionally indicates either no UL data in Msg3 or no further more DL data after Msg4.

9-11. the same as the steps for UL-initiated early data transmission.
From the above description, it can be observed that there is not many differences for the UP solution between UL-initiated early data transmission and DL-initiated early data transmission.
Proposal 1: For the CP solution, DL-initiated early data transmission reuses the procedure for UL-initiated data transmission.

Proposal 2: For the UP solution, DL-initiated early data transmission reuses the procedure for UL-initiated early data transmission.
3 Conclusion 
In this paper, we discussed DL-initiated early data transmission and proposed: 
Proposal 1: For the CP solution, DL-initiated early data transmission reuses the procedure for UL-initiated data transmission.

Proposal 2: For the UP solution, DL-initiated early data transmission reuses the procedure for UL-initiated early data transmission.
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