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1 Introduction
At the RAN1#116b meeting, the following agreements were made for downlink and uplink channel/signal aspects for A-IoT [1]. 

	Agreement
For the R2D timing acquisition signal immediately preceding the transmission of a physical channel, study a preamble with at least two parts which includes a start-indicator part and a clock-acquisition part, where the start-indicator part immediately precedes the clock-acquisition part:

· Start-indicator part provides the start of the R2D transmission

· FFS: Details of start-indicator part

· Clock-acquisition part provides at least the chip synchronization of the subsequent physical channel transmission

· FFS: Details of clock-acquisition part, e.g. structure, encoding, length, etc. 

· FFS: Methods to determine chip duration of the subsequent physical channel transmission 

· FFS: Other functionalities

· Note: the preamble is considered not to be part of a physical channel

· FFS: other part(s) of the preamble, if any 

· FFS: whether the above clock acquisition is sufficient for all devices

· FFS: how to make the preamble compact

Agreement
For D2R, a preamble preceding each PDRCH transmission is studied as the baseline at least for the D2R timing acquisition signal:

· Preamble is not part of PDRCH

· FFS: Other functionalities of the preamble

Agreement
For PRDCH generation at the reader, at least following blocks are studied as the baseline:

· CRC bits are appended if there is non-zero length CRC

· Note: CRC details discussed in agenda item 9.4.2.1

· Line coding block 

· OOK-1/OOK-4 modulation with OFDM waveform generation, including resource mapping 

· FFS details

· Note: Other blocks could be added if agreed
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PRDCH generation
Agreement
For PDRCH generation at the device, at least following blocks are studied as the baseline:

· CRC bits are appended if there is non-zero length CRC

· Note: CRC details discussed in agenda item 9.4.2.1

· Coding 

· Exact coding methods within the coding block, e.g. with/without line coding and/or FEC discussed under agenda 9.4.2.1

· Note: If no line coding is used, there may be an additional block (e.g. square wave generator) before/after modulation block

· Modulation

· Note: Other blocks could be added if agreed  
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Agreement
Reference signals including at least DMRS, PTRS, CSI-RS/TRS, are not further studied for R2D.

Agreement
Reference signals including DMRS, PTRS, SRS, are not further studied for D2R

· Note: This doesn’t preclude the possibility to study preamble, midamble, postamble for different purposes, e.g. channel/interference estimation and/or proximity determination

Agreement
Proximity determination based on device side measurements is not considered. 


In this contribution, we further provide our views on downlink and uplink channel/signal aspects and proximity determination for ambient IoT.
2 Discussion on Signals for A-IoT 
· Preamble for R2D Transmission
In RAN1 #116b, it was agreed that a preamble of R2D transmission consists of at least two parts which includes a start-indicator part (SI-part) and a clock-acquisition part (CA-part), where the start-indicator part immediately precedes the clock-acquisition part. SI-part will provide the start of the R2D transmission. The length of the SI-part needs to consider the signal detection operation characteristics of the IoT device. If the advantage of variable length is not confirmed, it would be beneficial to use fixed length to minimize IoT device operational complexity. Regarding the voltage pattern of the SI part, it is first necessary to discuss whether SI-Part will be used not only to initiate R2D transmissions but also to distinguish it from other A-IoT transmissions (e.g., D2R transmissions). If the distinguishing function is not required, it may be used as a fixed low voltage or high voltage pattern.
Since CA-Part is at least intended to provide chip synchronization, it prefers to encode with Manchester code. It would be better to discuss the sequence pattern of CA-Part after deciding first whether to perform other functions in addition to the chip synchronization function with CA-Part.
Proposal 1: The length of a start-indicator part in the R2D preamble is fixed as a starting-point.
Proposal 2: Study on the pattern of the R2D preamble after discussion of other functionalities of the R2D preamble.
· Preamble for D2R Transmission
Regarding the discussion on the structure and functionalities of the D2R preamble, it is necessary to first study whether it will be utilized for the channel estimation of the D2R transmission and the acquisition of the D2R transmission. For D2R transmission of Devices 1 and 2a by backscattering, if the CW occasion information is shared at the reader side, a delimiter for the D2R transmission may not be necessary. Also, from a reader point of view, reception complexity may be accommodated to some extent. Therefore, a delimiter may also not be necessary since the acquisition for the D2R transmission may be confirmed by only detecting the D2R preamble. With respect to channel estimation, if the reception complexity of the reader is acceptable, it may be considered that at least a channel estimation purpose part within the D2R preamble for the Device 2b transmission is configured in the preamble.
Proposal 2: Study on the functionalities and structure of D2R preamble according to Device types.
· Postamble

The postamble can be used to indicate a completion of the R2D transmission or the D2R transmission. However, the postamble may not be necessary when the control information (if included) length and the transport block size may be fixed or predefined and the transmission duration may be fixed or predefined. Alternatively, if the scheduling-related control information may be transmitted to the receiver and confirmed, the postamble may not be necessary. However, at least in R2D transmission, the postamble may be more effective than the confirmation through the control information in minimizing the complexity of the A-IoT of the low peak power consumption device. Therefore, the configuration of data transmission channel and the complexity of the A-IoT operation should be considered together and discussed.
· Midamble
The midamble may be considered when self-clock synchronization is required according to the A-IoT transmission duration. It is dependent on scenarios of rUC1 (Indoor-Inventory) and rUC4 (Indoor Command). If the A-IoT transmission length is not long enough to perform synchronization again, a midamble may not be required, at least in Rel-19. Therefore, it would be good to draw a conclusion on whether to configure a midamble according to the discussion about the evaluation result of 9.4.1 and the maximum length of D2R and/or R2D transmission.
Proposal 3: Study on the necessity of midamble and/or postamble along with discussions on other aspects.
3 Discussion on Control/Data Channel Aspects 

· R2D control channel

With respect to the R2D control channel, an NR PDCCH-like control channel based on blind decoding to minimize the reception complexity of the A-IoT device is not suitable. The control information may be transmitted together with data on PRDCH. It may be considered that the R2D control information includes A-IoT device information to receive data of PRDCH, MCS, TBS, Cast type, R2D transmission resources, and D2R transmission resources. It is necessary to study whether to include scheduling information for transmission resources in the R2D control information. If scheduling information of R2D resources is included, it is necessary to study whether to configure it statically or dynamically by fixing the TBS and transmission method. In a dynamic configuration, to minimize the complexity of the receiver, an option that includes a postamble to be used to confirm the completion of the transmission should be considered together. The information of resource configuration for D2R transmission may include in R2D control information. 

Proposal 4: Study on R2D control information, but no need to define NR PDCCH-like control channel. 

· D2R control channel

Regarding D2R control information, it is first necessary to discuss whether ACK/NACK transmission is necessary to determine whether reception of PRDCH transmission is successful. If ACK/NACK transmission is necessary, it can be transmitted on PDRCH.
Proposal 5: Study on D2R control information, but no need to define NR PUCCH-like control channel.
It was agreed that broadcasting channel, e.g. PBCH-like, would not be pursued for the A-IoT. If the system information is defined, it may be transmitted to PRDCH. Furthermore, it is necessary to study multicast and broadcast together with unicast as a cast type of PRDCH in consideration of scenarios rUC1 and rUC4.
Proposal 6: Study on multicast and broadcast transmissions as well as unicast for Ambient IoT.

4 Discussion on Proximity determination 

In RAN1 #116b, it is agreed that proximity determination based on device side measurements is not considered. And there was discussion about the following two options:
· Option 1: Whether reader successfully receives response from the device 
· Option 2: Based on measurements

Option 2 seems suitable as a simple way for the proximity determination under the condition of measuring the received signal strength of device1/2a in the scenario A2 or device 2b. However, in the scenario A1/B, it is necessary to discuss how to estimate the propagation loss of the link between CW and A-IoT device.
Proposal 7: Study on both options for the proximity determination.
5 Conclusion
In this contribution, we discussed on downlink and uplink channel/signal aspects for ambient IoT and provide following proposals.
Proposal 1: The length of a start-indicator part in the R2D preamble is fixed as a starting-point.

Proposal 2: Study on the pattern of the R2D preamble after discussion of other functionalities of the R2D preamble.
Proposal 3: Study on the necessity of midamble and/or postamble along with discussions on other aspects.
Proposal 4: Study on R2D control information, but no need to define NR PDCCH-like control channel. 

Proposal 5: Study on D2R control information, but no need to define NR PUCCH-like control channel.
Proposal 6: Study on multicast and broadcast transmissions as well as unicast for Ambient IoT.

Proposal 7: Study on both options for the proximity determination.
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