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1 Introduction
This document includes our discussions, observations and proposals on the midamble for Ambient IoT for Release 19. Specifically, we focus on defining possible direction of study for midamble placement in the A-IoT frame. In this section we reproduce the relevant agreements in the RAN1 #116_bis meeting [1], as follows

	Agreement
To determine or derive the end of PRDCH transmission, study at least following options:  
· Option 1: R2D postamble immediately follows the PRDCH to indicate the end of the PRDCH.       
· Option 2: Based on R2D control information.

Agreement
For the reader to acquire the end of PDRCH transmission, study at least following options:  
· Option 1: D2R postamble immediately follows the PDRCH
· Option 2: Based on control information

Agreement
For D2R transmission, study the necessity of midamble at least for the purpose of performing timing/frequency tracking or channel estimation or interference estimation, considering at least the following: 
· Modulation and Coding schemes, e.g., data modulation, line/channel coding 
· Receiving methods, e.g., coherent or non-coherent
· D2R transmission length/packet size
· Midamble overhead
· Timing/frequency accuracy
· Phase accuracy

Agreement
RAN1 study the R2D transmission without midamble as the baseline if Manchester encoding is used.
FFS the necessity for the R2D transmission with midamble if PIE is used. 




2 Discussions 
Given the device's complexity, the AIoT device is not expected to perform the sophisticated downlink and uplink synchronization as the NR UE, where the UE wakes up and searches through a frequency raster and looks for a synchronization signal. For AIoT, a very simple approach is required for the operation of these devices. Due to the limited power storage capabilities of AIoT devices, long-term synchronization is not possible. These devices are extracted to operate asynchronously, as all these devices may have different power-harvesting cycles. 
2.1  D2R Transmission
Based on the RAN-level study conclusion [2], the max TB size is less than 1000 bits. However, depending upon the A-IoT applications as in [3], it can start as low as 100 bits. Besides, considering repetition or retransmission is supported in the current NR system, whether such a mechanism can be supported in the Ambient IoT system should be further studied with the consideration of device complexity.  It is evident that, for a long payload, additional synchronization signals called midamble may be required to maintain the time synchronization. Whereas, for short payload size, the PDRCH should not be overloaded with the midamble. With the presence of midamble the Reader tracks the timing/frequency or estimates the channel estimation or estimates the interference, that increases the processing and energy consumption. To signal that the transmission of the target device is not completed yet, assistant information can be provided on the preamble or postamble part to help a better reception at Reader. 
Observation 1: The processing and energy consumption overhead is required minimized through the knowledge of the existence of the midamble.
Observation 2: The payload size can be used as a presence of midamble or postamble.
Proposal 1: Use of TBS for indicating the presence of midamble.
Proposal 2: One-bit indicator in the preamble for the existence of the midamble depending upon the TBS. 
Proposal 3: If the midamble is present, the payload, say X bits is before the midamble. The ‘X’ can be decided upon discussion.

3 Conclusion
This paper provides the following observations and proposals.
Observation 1: The processing and energy consumption overhead is required minimized through the knowledge of the existence of the midamble.
Observation 2: The payload size can be used as a presence of midamble or postamble.
Proposal 1: Use of TBS for indicating the presence of midamble.
Proposal 2: One-bit indicator in the preamble for the existence of the midamble depending upon the TBS. 
Proposal 3: If the midamble is present, the payload, say X bits is before the midamble. The ‘X’ can be decided upon discussion.
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