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1. [bookmark: _Ref521334010]Introduction
[bookmark: _Hlk163028650]In RAN1 #116-bis meeting [1], the following agreements were made for downlink and uplink channel / signal aspects for Ambient IoT. 

	[bookmark: _Hlk163028903][bookmark: _Hlk163028923]
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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PDRCH generation
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.





[bookmark: _Hlk163075248][bookmark: _Hlk166292514]In this document, we focus on the Downlink and Uplink channel/signal aspects including synchronization signal, data channel, control and scheduling information.
2. Discussion
2.1 [bookmark: _Hlk158871323]Synchronization signal, data channel, control and scheduling information

In RAN1#116-bis [1], R2D preamble has been discussed that it includes a start-indicator part and a clock-acquisition part. The start-indicator part indicates the start of the R2D transmission, and the clock-acquisition part provides the chip synchronization of the subsequent physical channel transmission. The start-indicator part can be a pattern which can be given to multiple devices to indicate the expected R2D transmission. The pattern can be fixed pattern \ specified in standards or it can be configured by the reader to the device in system information. This pattern can be common to groups of devices and the device specific information can be given in the corresponding control information in PRDCH. 
Proposal 1: Support common pattern as start indicator for group of devices.
Proposal 2: Support following options for indication of pattern as start indicator :
a) Fixed pattern specified in standards.
b) Can be configured in system information.

In scenarios where a reader is connected to multiple devices, as in inventory management applications, there arises a potential issue of simultaneous D2R transmissions from multiple devices to the reader. This situation can lead to collisions or interference among the D2R transmissions, compromising the reliability of communication. And chip duration is needed for the devices to correctly decode the PRDCH including both the control information part and data part. Currently in NR, PDCCH and PDSCH carry the scheduling information for the UEs. Similarly, the scheduling needs to be studied for the device D2R transmissions for the multiple devices. The scheduling can allocate the resource and coordinate transmissions for devices to prevent simultaneous D2R transmissions. The scheduling information can allocate the resources in time, frequency, chip length, device identity and etc. for the D2R transmission. 

Proposal 3: Supported following content of the scheduling information for D2R transmission:
a) Time domain scheduling 
b) Frequency domain scheduling
c) MCS 
d) TBS
e) Chip length
f) Device identity information
a. A-IoT device ID: only for single device indication.
b. A-IoT device group ID: for group of devices indication.

The discussion related to control information is still open, whether control information is transmitted in PRDCH or in dedicated control channel i.e.  dedicated control channel to transmit control information or both data payload and control information are transmitted in PRDCH. The dedicated control channel can increase the complexity of the device as it will result in monitoring of the dedicated control channel which may be difficult for the low complexity and low power devices. The other option, where control information is transmitted in PRDCH no need of the monitoring which makes this option more suitable for low complex devices.
Proposal 4: For R2D, study how to transmit the control information. 

3. Conclusion
In this document we focus on the Downlink and Uplink channel/signal aspects including synchronization signal, data channel, control and scheduling information and the following proposals are made: 
Proposal 1: Support common pattern as start indicator for group of devices.
Proposal 2: Support following options for indication of pattern as start indicator :
a) Fixed pattern specified in standards.
b) Can be configured in system information.

Proposal 3: Supported following content of the scheduling information for D2R transmission:
a) Time domain scheduling 
b) Frequency domain scheduling
c) MCS 
d) TBS
e) Chip length
f) Device identity information
a. A-IoT device ID: only for single device indication.
b. A-IoT device group ID: for group of devices indication.
Proposal 4: For R2D, study how to transmit the control information. 
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