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The WI of further enhanced NB-IOT has been approved in RAN#76. According to the WID [1], one of the objectives is power consumption reduction by early data transmission, described as follows.
	A-1. Further latency and power consumption reduction
· 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] 


In this contribution, we study the early data transmission in MSG3. 
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Objective
RRC connection setup establishes SRB1 and SRB1bis and allows the subsequent signalling to use the DCCH (Dedicated Control Channel) rather than the CCCH (Common Control Channel) used by SRB0. In R-14 Control Plane CIoT EPS optimizations, UL data can be transmitted in a NAS container in RRC Connection Setup Complete (MSG5) through SRB1bis. The overall procedure is shown in Figure 1. 


		Figure 1: The RRC connection established for Control Plane CIoT EPS Optimizations

In many NB-IoT applications, UE returns to the RRC connected mode to transmit a small piece of data and goes back to RRC idle, for example, the meter reporting. For these small data transmission, it can be considered to advance the data transmission in MSG3. UE transmits its UE ID and the UL data in MSG3. The network replies the contention resolution in MSG4 if MSG3 is successfully received. After that, the RRC connection can be released. It is not necessary to establish SRB1 and MSG5 can be skipped completely. It can save a signalling (MSG5) and thus reduce the UE power consumption. It would be especially beneficial for a UE in the deep coverage where it needs to repeat several times for a signalling transmission. The new 4-step procedure is illustrated in Figure 2.  


Figure 2: Further optimization on RRC connection established for Control Plane CIoT EPS

Proposal 1: The 4-step procedure with early data transmission shall be supported for NB-IoT.
Proposal 2: UL data can be transmitted in MSG3.
Proposal 3: MSG5 can be skipped completely.

Necessary support for early data transmission 
We discuss the necessary modifications for the new procedure. 
In R14 NB-IoT, the size of MSG3 is fixed to 88 bits. To support the flexible size in MSG3, we should first investigate which sizes and how many sizes to provide. It should depend on the data characteristics of the applications.  
In addition, UE needs to indicate more information in MSG1 to request larger size of MSG3. The partition in RACH resource from LTE can be reused in principle. NPRACH resource can be partitioned into different groups to indicate the requirements of different MSG3 sizes. With the support of Rel-14 RACH in non-anchor PRB, the NPRACH resources can be partitioned in time domain, or in PRB domain, or both.
Furthermore, how a MSG3 carries data should be studied. A NAS container in MSG3 should be supported for the CP solution. One possible way is to handle the flexible MSG3 size by MAC multiplexing, i.e., together with RRC connection request message, another RRC message can be sent in the same TB, and MAC can adapt to the TBS by padding. 
Proposal 4: RAN2 shall study which sizes and how many sizes to support in MSG3. 
Proposal 5: MSG1 to indicate the size of MSG3 shall be support. 
Proposal 6: RAN2 shall study the way MSG3 carrying data. One possibility is to MAC multiplex the RRC connection request message and a new RRC message with a NAS container.  
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It is proposed to discuss and decide on the following proposals:
Proposal 1: The 4-step procedure with early data transmission shall be supported for NB-IoT.
Proposal 2: UL data can be transmitted in MSG3.
Proposal 3: MSG5 can be skipped completely.
Proposal 4: RAN2 shall study which sizes and how many sizes to support in MSG3. 
Proposal 5: MSG1 to indicate the size of MSG3 shall be support. 
Proposal 6: RAN2 shall study the way MSG3 carrying data. One possibility is to MAC multiplex the RRC connection request message and a new RRC message with a NAS container.  
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