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Introduction
A new study item on solutions for Ambient IoT [1] for Rel-19 was approved in RAN#102, with objectives including the following:
	· RAN1-led:
For the Ambient IoT DL and UL:
· Frame structure, synchronization and timing, random access
· [...]
· Scheduling and timing relationships
· [...]


In this document, we share our views on some frame structure and timing related aspects.
Discussion
Frame structure
R2D timing alignment with NR
Regarding alignment of the end of a R2D transmission and NR timing (e.g. boundary of an NR OFDM symbol), we don’t think it is important (or even relevant) in the study. Instead, the time domain resource allocation for a R2D transmission will determine the start and length of the R2D transmission, which will in turn determine the end of the R2D transmission. Whether the end of the R2D transmission is aligned with NR timing is dependent on future discussion on e.g. time-domain resource allocation granularity. As a result, there is no need to draw any specific conclusion at least at this stage on alignment of the end of a R2D transmission and NR timing.
Proposal 1: No specific RAN1 conclusion/agreement is needed on alignment of the end of a R2D transmission and NR timing (e.g. boundary of an NR OFDM symbol).
D2R timing alignment with NR
Regarding alignment of the end of a D2R reception and NR timing (e.g. boundary of an NR OFDM symbol), we also don’t think it is important (or even relevant) in the study. In our understanding, “D2R reception” is an implementation issue, and will not be covered by the specs. The gNB can adjust, via indication to the device, the start and length of a D2R transmission, to whatever extent is allowed by the specs, but the exact time window for reception of the D2R transmission will be totally up to the gNB implementation. What really matters to the study (and eventually the specs) is the timing of the D2R transmission, including the timing drift tolerance required for the device in terms of performing the D2R transmission.
Proposal 2: No specific RAN1 conclusion/agreement is needed on alignment of the start and/or end of a D2R reception and NR timing (e.g. boundary of an NR OFDM symbol).
R2D chip length
Regarding how to derive R2D chip length, we think it is natural and simplest to reuse the UHF RFID design, i.e. the R2D chip length of a physical channel immediately following a R2D preamble is indicated by the R2D preamble. 
Proposal 3: The R2D chip length of a physical channel immediately following a R2D preamble is indicated by the R2D preamble.
D2R chip length
Unlike R2D chip length, D2R chip length depends on a few more aspects which are yet to be decided in RAN1, for example, it may NOT be necessary/desirable to (re-)indicate the D2R chip length for each and every PDRCH transmission, and this may even involve RAN2 discussions. Hence we prefer to postpone the discussion on how to derive/indicate D2R chip length until details of R2D control information becomes clearer in RAN1.
Proposal 4: Postpone the discussion on how to derive/indicate D2R chip length until details of R2D control information becomes clearer in RAN1.
Timing acquisition
The preamble or midamble in a R2D transmission can serve the purpose of R2D timing acquisition. A number of techniques can be considered in the study for such purposes, among which we think at least self-clocking line codes can be utilized by type 1 devices for the timing acquisition and/or recovery.
Proposal 5: Self-clocking line codes of known codewords are carried by the preamble or midamble in a R2D transmission for R2D timing acquisition.
Regarding D2R timing acquisition, with a much more sophisticated receiver at the BS (or intermediate node), a sequence based design can be used for the preamble or midamble, for better precision of time and frequency acquisition.
Proposal 6: A sequence-based signal are carried by the preamble or a midamble in a D2R transmission for D2R timing acquisition.
Regarding how to determine the end of a PRDCH transmission, the following is agreed in RAN1#116-bis,
	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.


We think RAN1 can further consider combination of the above Option 1 and Option 2 in order to e.g. minimize impact of mis-detection of the postamble in Option 1 and correctly determine timing for a subsequent R2D reception even in case of not successfully receiving the R2D control information.
Proposal 7: To determine or derive the end of PRDCH transmission, study a combination of Option 1 (i.e. R2D postamble immediately follows the PRDCH to indicate the end of the PRDCH) and Option 2 (i.e. based on R2D control information).
And a similar proposal is made for D2R, based on a corresponding RAN1#116-bis agreement,
Proposal 8: For the reader to acquire the end of PDRCH transmission, study a combination of Option 1 (i.e. D2R postamble immediately follows the PDRCH) and Option 2 (i.e. based on control information).
Scheduling and timing relationships
Regarding the maximum time between the end of a R2D transmission and the start of the corresponding D2R transmission following it, we think the feature lead proposal containing two options developed during RAN1#116-bis, copied below with a few minor editorial changes, can be agreed as a starting point,
Proposal 9: For an A-IoT device, for the start timing of the corresponding D2R transmission after a R2D transmission, study at least following options,
· Option 1: Define a maximum time TR2D_max between the end of a R2D transmission and the start of the corresponding D2R transmission following it, so that the R2D transmission timing is within [TR2D_min, TR2D_max].
· Option 2: Based on Reader’s indication e.g., indicated by the scheduling information transmitted in the associated R2D transmission. 
Note: above options may not be mutually exclusive.
Similarly, regarding the maximum time between the end of the D2R transmission and the start of the expected R2D transmission following it, the feature lead proposal developed during RAN1#116-bis, copied below with a few minor editorial changes, can be agreed as a starting point,
Proposal 10: When a response for a D2R transmission from a reader is expected for an A-IoT device, define a maximum time TD2R_max between the end of the D2R transmission and the start of the expected R2D transmission following it, so that the start of the expected R2D transmission timing is within [TD2R_min, TD2R_max].
Conclusion
In this contribution, we discuss some frame structure and timing related aspects, and make the following proposals.
Proposal 1: No specific RAN1 conclusion/agreement is needed on alignment of the end of a R2D transmission and NR timing (e.g. boundary of an NR OFDM symbol).
Proposal 2: No specific RAN1 conclusion/agreement is needed on alignment of the start and/or end of a D2R reception and NR timing (e.g. boundary of an NR OFDM symbol).
Proposal 3: The R2D chip length of a physical channel immediately following a R2D preamble is indicated by the R2D preamble.
Proposal 4: Postpone the discussion on how to derive/indicate D2R chip length until details of R2D control information becomes clearer in RAN1.
Proposal 5: Self-clocking line codes of known codewords are carried by the preamble or midamble in a R2D transmission for R2D timing acquisition.
Proposal 6: A sequence-based signal are carried by the preamble or a midamble in a D2R transmission for D2R timing acquisition.
Proposal 7: To determine or derive the end of PRDCH transmission, study a combination of Option 1 (i.e. R2D postamble immediately follows the PRDCH to indicate the end of the PRDCH) and Option 2 (i.e. based on R2D control information).
Proposal 8: For the reader to acquire the end of PDRCH transmission, study a combination of Option 1 (i.e. D2R postamble immediately follows the PDRCH) and Option 2 (i.e. based on control information).
Proposal 9: For an A-IoT device, for the start timing of the corresponding D2R transmission after a R2D transmission, study at least following options,
· Option 1: Define a maximum time TR2D_max between the end of a R2D transmission and the start of the corresponding D2R transmission following it, so that the R2D transmission timing is within [TR2D_min, TR2D_max].
· Option 2: Based on Reader’s indication e.g., indicated by the scheduling information transmitted in the associated R2D transmission. 
Note: above options may not be mutually exclusive.
Proposal 10: When a response for a D2R transmission from a reader is expected for an A-IoT device, define a maximum time TD2R_max between the end of the D2R transmission and the start of the expected R2D transmission following it, so that the start of the expected R2D transmission timing is within [TD2R_min, TD2R_max].
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