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1 Introduction
Change compared to R2-1709333:

Early data transmission for NB-IoT is also discussed.

In RAN2#99 meeting, some general agreements has been achieved for early data transmission as shown below. In addition, an email discussion is handled on the detailed aspects of early data transmission. 
	Agreements
We intend to support early UL data transmission in Msg3 for control plane and user plane CIoT EPS optimisation.

We intend to support early DL data transmission in Msg4 for control plane and user plane CIoT EPS optimisation.

Early data transmission feature is considered when AS security was not established for only transmitting data using CP.

Early data transmission feature is considered when AS security was established for transmitting data using CP and/or UP.




However, there is still no any discussion and agreements on the scenarios and use cases of early data transmission. In this contribution, we will discuss the scenarios from RAN2 perspective.
2 Discussion
2.1 Legacy procedure
In legacy LTE, the following figure illustrates the procedure required to establish a connection in order for the UE to be able to transfer/receive user data [1]. 
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Figure 1 Legacy LTE connection setup procedure

Obviously, there is a significant signaling overhead on the radio and S1AP interfaces in the above procedure. In order to reduce the signaling overhead, in Rel-13 NB-IoT and TEI13, CIoT optimizations were specified to handle “small data”, which includes CP solution and UP solutions as shown in Figure 2a and Figure 2b [2]. For both of the two solutions, user data is transferred after RRC connection setup/resume is completed. 
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Figure 2a Control Plane CIoT optimization
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Figure 2b User Plane CIoT optimization

Compared with the legacy connection setup procedure, the CIoT optimizations achieve power consumption reduction and latency reduction as several messages (e.g. RRCConnecionReconfiguration, RRCConnectionReconfigurationComplete, Security Mode Command and Security Mode Complete) are omitted. 

2.2 Scenarios of early data transmission
In last RAN2 meeting, it is agreed that we intend to support early UL/DL data transmission in Msg3/Msg4 for control plane and user plane CIoT EPS optimisation. Then, user data can be transferred before RRC connection is established or resumed, which can further reduce the latency and power consumption. 
For support of early data transmission in Rel-15 MTC, firstly we need to clarify the scenarios of data transmission by taking into account MO or MT packet, with or without response. Here, the following four scenarios are defined in [3] and compiled below.

a) Single MO packet and response

Currently, many MTC applications send or receive small amounts of data, especially they may transfer one, possibly small, data packet, and its response to guarantee high reliability, for example, control of physical access (e.g. to buildings) in service area of security, road tolling in a payment area, remote diagnostics in a health area etc. Therefore, the case of single MO packet with response is prioritized to be studied for early data transmission. In this case, both the MO packet and the corresponding response packet are generated from application layer and it is transparent to RAN.

b) Single MO packet and no response
Several MTC applications do not require high reliability or even have no requirements on reliability, e.g. environmental monitoring, information collection etc. It does not matter whether some terminals transfer reports successfully or not. In this case, after a terminal reports its data, it can return to IDLE immediately for power saving. 
c) Single MT packet and response

This is a common case, e.g. network triggered reporting, network control command etc. An explicit response is needed in this case for transfer of a report or for feedback to the control command. Similar to scenario a), both the MT packet and the corresponding response packet are generated from the application layer and are transparent to RAN. The difference is that early DL data transmission should be supported in order to realize early UL report or response.

d) Single MT packet and no response

It is applicable for notification delivery to dedicated users, e.g. short messages, short indication etc. There are no requirements on reliability. Perhaps the short messages or indications are related to some recommendation information. 
Proposal1: The following scenarios are supported for early data transmission in Rel-15 MTC:
a) Single MO packet and response

b) Single MO packet and no response
c) Single MT packet and response
d) Single MT packet and no response

In addition, RAN1 has made the following agreement in #89 meeting and the corresponding LS [4] was sent to RAN2.
	Agreement:
· From RAN1 perspective, it is beneficial to support early data transmission for BL/CE UEs with any CE level or coverage.


However, if there are multiple packets or if the packet is too large to be encapsulated into a single TB, subsequent TBs will be transmitted in following message(s). Then it will take a long time to transmit these TBs. Additionally, the RRC connection needs to be established to transmit these TBs. Therefore, it seems the benefit of power consumption reduction and latency reduction from early data transmission is limited. If the packet is a single packet and the size is small, one TB can encapsulate the packet entirely. In this case, one message is enough to transmit the UL data packet and there is no subsequent messages. Then if the UL data packet is carried in an early message, the benefit of power saving and latency reduction is more than the legacy UL data transmission scheme.
Observation1: it is more beneficial for power saving and latency reduction to transmit a small packet in a single DL/UL message rather than transmit multiple or large data packet(s) in multiple messages.
Proposal2: Early data transmission is supported only for a single small packet, which only needs a single message and no segmentations.

3 Conclusion and Proposals
In this contribution, we discuss some general issues related to early data transmission, and we observe and propose that:
Proposal1: The following scenarios are supported for early data transmission in Rel-15 MTC:
a) Single MO packet and response

b) Single MO packet and no response
c) Single MT packet and response
d) Single MT packet and no response

Observation1: it is more beneficial for power saving and latency reduction to transmit a small packet in a single DL/UL message rather than transmit multiple or large data packet(s) in multiple messages.
Proposal2: Early data transmission is supported only for a single small packet, which only needs a single message and no segmentations.
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