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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.
	Agreements
- Protocol overhead (MAC/RLC/PDCP/RRC) for EDT is assumed to be 25 bytes for TBS evaluations.
- The minimum possible TB size is assumed to be around 320 bits based on the values in (N)PUSCH tables.
- If new UL grant format is defined, it does not need to be backwards compatible.
- Same RAR format is used for EDT UEs.

- The EDT UL grant shall always allow the max TB size broadcasted in system information unless the provided UL grant is for legacy Msg3.
- The EDT UL grant shall allow the UE to choose an appropriate TB size, MCS, repetitions, and RUs (for NB-IoT) from a set of TB sizes provided based on the UL data. It is FFS how the set of possible TB sizes, MCS, repetitions, and RUs (for NB-IoT) is provided, e.g. hardcoded in the specs. This is pending RAN1 confirmation.

- RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information. RAN2 assumes that for each maximum TB size broadcasted, up to 4 possible TB sizes, i.e. blind decoding options, are allowed.

- For eMTC, the reserved bit in MAC RAR can be used for the EDT feature in eMTC only if it is necessary.
- Send an LS reply to RAN1 capturing the agreements above including the agreement on the maximum and minimum possible TB sizes and ask RAN1 for confirmation.

- EDT description is captured in the connection procedures in sections 5.3.1 and 5.3.3.

- RRCEarlyDataRequest and RRCEarlyDataComplete are used.
- NAS layer does not need to indicate an intention to use EDT when requesting the establishment/resumption of a connection and the decision to use EDT is taken by the AS layer.
- Only the following establishment causes apply to EDT: mo-Data, mo-ExceptionData (NB-IoT only) and delayTolerant with call type ‘originating calls’.
- If EDT has been triggered the UE shall not send BSR in Msg3, i.e. the eNB may assume that there is no data to follow in the UL, which means that BSR is equal to 0 implicitly.
- RRCConnectionReject can be a response to RRCConnectionResumeRequest for EDT and it indicates unsuccessful delivery of the UL data.
- multiToneSupport and multiCarrierSupport IEs are not included in RRCEarlyDataRequest.
- RAN2 does not intend to capture the behaviour regarding cell reselection during EDT, i.e. up to UE implementation.
- dedicatedInfoNAS in RRCConnectionSetupComplete in response to RRCEarlyDataRequest is always set to a zero-length octet string. This will be captured in the normative text.
- dedicatedInfoNAS is always included in RRCConnectionSetupComplete in response to RRCConnectionResumeRequest for EDT.
- T300, T302, T303, T305, T306, T308, T320 and T322 are stopped upon reception of RRCEarlyDataComplete.
- releaseCause is not included in RRCEarlyDataComplete. “Other” is implicit.
- For eMTC, it should be possible for the network to configure both ‘separate PRACH resources, i.e. time and frequency, per CE level for EDT and non-EDT’ and/or ‘separate preambles within a RACH resource for EDT and non-EDT’.
- For NB-IoT, it should be possible to configure 0, 1, 2 or 3 NPRACH resources for EDT on any carrier, i.e. anchor and/or non-anchor carriers. All carriers should have equal probability.

- For NB-IoT and eMTC, it should be possible not to configure PRACH resources for EDT for some of the CE levels/NPRACH repetition levels.

- Delta configuration for nprach-ParametersList-EDT on any carrier is relative to nprach-ParametersList if any on the same carrier, otherwise nprach-ParametersList on the anchor carrier.
- For NB-IoT, a new mac-ContentionResolutionTimer is introduced for EDT with the legacy value range.

- For eMTC, a new mac-ContentionResolutionTimer is introduced for EDT with an extended value range. The value range is FFS.

- A new T300 is introduced for EDT with an extended value range.
- Support for EDT for the CP solution and support for EDT for the UP solution are considered separately with respect to UE capabilities.
- Support of EDT for CP solution is optional with no capability signalling. RAN2 assumes that this agreement, i.e. whether there is any capability signalling, can be reconsidered when discussing the solution for MT EDT.
- Support of EDT for UP solution is optional with capability signalling.
- The indication of eNB support for EDT for the CP and UP solutions are explicitly signalled in SIB2 (SIB2-NB).



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.
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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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