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1 Introduction
New Rel-16 WIDs item on additional enhancements for NB-IoT and eMTC were approved at RAN#80 [1] and revised at RAN#81 [2]. One of the objectives in these two WIDs is to improve UE power consumption by specifying support for group based wake-up signal:
For NB-IoT:

Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

For eMTC:
Improved DL transmission efficiency and/or UE power consumption:

· Specify support for mobile-terminated (MT) early data transmission (EDT) [RAN2, RAN3]

· Specify quality report in MSG3 at least for EDT [RAN1, RAN2]

· Specify MPDCCH performance improvement by using CRS at least for connected mode [RAN1, RAN2, RAN4]

· Specify support for UE-group wake-up signal (WUS) [RAN1, RAN2, RAN4]

In the last RAN2#103bis meeting, the following agreements for MT-EDT were made for both NB-IoT and eMTC [3]:

	· RAN2 intends to support MT-initiated EDT for both CP and UP solutions.

· The intention to use MT-EDT is for user data, i.e. not for NAS signalling.The aim of UE grouping for WUS is reducing the false alarm probability.


In this contribution, we further discuss some general aspects of MT-EDT.
2 Discussion
2.1 Use case of MT-EDT
The main use case of Rel-15 MO-EDT is small UL data (one transport block) and optionally with a small DL data (also one transport block, feedback for the UL data or the DL data buffered in CN), e.g. IoT applications such as smart utility (gas/water/electric) metering reports, smart agriculture, smart environment etc. The main goal of MO-EDT design is reducing power consumption of MO small data transmission compared to legacy procedure in which the UE initiates RA first and then transmits data in RRC connection mode.

Similarly, we need to know the use case for MT-EDT before discussing the solution.
Small data v.s. large data

In many IoT applications, there is only small MT initiated DL data, especially some control information, e.g. streetlights control and lock control of the sharing bicycle. In our understanding, the main use case in MT-EDT should also be small data, because:
· In general, small data is still the main case of IoT applications.
· We assume MT-EDT will be performed in IDLE mode, similarly to MO-EDT. Connected mode is more suitable for large data transmission since the eNB can provide more proper UE-specific configuration for connected mode UE. In IDLE mode, the eNB can only provide cell specific or coverage level specific configuration. Large data transmission using cell or coverage level specific configuration may be not so efficient on both network resource and UE power consumption.

· The main benefit of EDT procedure is reducing signalling overhead. Compared to large data transmission, small data transmission can get relative more benefit using EDT.
Proposal 1: The main use case for MT-EDT is small DL data which can be transmitted in one transport block.
Small data with and without UL acknowledgement
In TR 45.820 section E.2.3, the traffic model described network commands as follows:
	The Network Command (NC) traffic model is used to model applications where an application server generates an application layer command to the device to perform an action without the need for an uplink response from the device e.g. command to switch on the lights or to trigger the device to send an uplink report as a result of the network command e.g. request for a smart meter reading. 
It is assumed that 50% of such Network Commands will require the MS to send an application layer UL response whilst the other 50% will not generate a response in system level simulations. Moreover, for the case where there is an uplink response, there is no need for an application DL ACK for the response.


Proposal 2: Both small DL data with and without UL feedback should be supported. 
2.2 Criteria of designing MT-EDT solution
During the discussion in the last RAN2 meeting, at least the following 4 options have been proposed for MT-EDT, and other options are still open [3]:

· Option 1.
MT data in paging message

· Option 2.
MT data scheduled in paging message

· Option 3.
MT data after paging message and PRACH preamble transmission

· Option 4.    MT data in Msg4
Before making down selection of MT-EDT options, it would be better to agree on the design criteria based on the use case(s). We think at least the following aspects need to be considered:
Security:
Security is one of important aspects for all data transmission procedure. In MO-EDT, NAS security and AS security are used to protect the UL data transmission for CP and UP solutions respectively. For MT-EDT, we also think security solution is needed, but it can be different in CP and UP solutions.

Proposal 3: Security needs to be guaranteed for MT-EDT. The solution can be different for CP and UP solutions. 

Power consumption:
Power consumption is still the most important performance factor for both NB-IoT and eMTC UEs. Thus, we think the MT-EDT solution with the highest power consumption gain should be prioritised.

Proposal 4: MT-EDT solution with the highest power consumption gain should be prioritised.
Latency:

Most of IoT applications are not latency sensitive. But latency improvement can provide better user experience, especially for some DL control service. Thus, we think latency can be considered in MT-EDT solution design, but it should be lower priority than power consumption.

Proposal 5: Latency optimization can be considered in MT-EDT design on the condition that there is no drawback on power consumption.
3 Conclusion

This paper focused on the use case of MT-EDT and criteria of choosing MT-EDT options. Corresponding proposals are listed as below:
Proposal 1: The main use case for MT-EDT is small DL data which can be transmitted in one transport block.

Proposal 2: Both small DL data with and without UL feedback should be supported. 

Proposal 3: Security needs to be guaranteed for MT-EDT. The solution can be different for CP and UP solutions. 

Proposal 4: MT-EDT solution with the highest power consumption gain should be prioritised.

Proposal 5: Latency optimization can be considered in MT-EDT design on the condition that there is no drawback on power consumption.
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