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1. INTRODUCTION
In previous RAN1 meetings [1][2], there are some agreements.
Agreement
Study time-domain multiple access of D2R transmissions. Further details, including pros/cons, are FFS.
Agreement
Study frequency-domain multiple access of D2R transmissions, at least by utilizing a small frequency-shift in baseband. Further details, including pros/cons, are FFS.
Agreement
Whether code-domain multiple access is feasible and necessary for D2R transmissions for all devices is FFS.
Agreement
At least the following bandwidths for R2D are defined for the purpose of the study:
· Transmission bandwidth, Btx,R2D from a Reader perspective: The frequency resources used for transmitting R2D
· Occupied bandwidth, Bocc,R2D from a Reader perspective: The frequency resources used for transmitting R2D, and potential guard band
Agreement
The following bandwidths for D2R are defined for the purpose of the study:
· Transmission bandwidth, Btx,D2R: The frequency resources scheduled by a reader for a D2R transmission from one device.
· FFS in agenda 9.4.2.3: how frequency resources scheduled by a reader are determined
· Occupied bandwidth, Bocc,D2R: The transmission bandwidth plus the potential associated intra A-IoT guard-bands totalling Bguard,D2R
· Note: this guard band is not for coexistence with NR/LTE
Agreement
From RAN1 perspective, at least when a response is expected from multiple devices that are intended to be identified, an A-IoT contention-based access procedure initiated by the reader is used.
Agreement
For A-IoT contention-based access procedure, at least slotted-ALOHA based access is studied.
Agreement
For R2D transmission, if OFDM-based waveform is used, the start of R2D transmission from reader perspective is assumed to be aligned with the boundary of an NR OFDM symbol (including the CP) for in-band/guard-band operation.

In this contribution, we discuss some aspects for frame structure and timing aspect on A-IoT.
2. DISCUSSION
In last meeting, there was discussion on whether alignment between D2R reception and NR time boundary is feasible and necessary. Due to A-IoT device’s higher time drift, it is hard for A-IoT device to maintain accurate alignment with NR time boundary. Besides, introducing timing advance will induce further A-IoT device’s complexity without necessity, especially coverage is up to 50m. Thus, we propose that timing advance is not further studied for D2R. Accordingly, it is not feasible to achieve accurate alignment between D2R reception and NR time boundary.  
Proposal 1:  Timing advance is not further studied for D2R.
Although accurate alignment between D2R reception and NR symbol boundary is not feasible, it is still possible for reader to estimate A-IoT device’s higher time drift. Thus, from aspect of NR resource management, Reader is feasible to align the start of D2R transmission within specific NR slot boundary, e.g., controlling the start of D2R transmission being located within an expected slot, instead of alignment of symbol boundary.
Proposal 2:  Study how to achieve alignment of the start of D2R transmission with NR slot boundary.

For slotted-ALOHA in RFID, only the device(s) with slot counter=0 can transmit its RN16 for inventory. When device is inventoried, reader can start to access device’s data. It will spend lots of time for reader to serve a plurality of devices. In last meeting, it is agreed to study time-domain and frequency domain multiple access of D2R transmissions. It seems applicable on contention-based access procedure as well. At least from aspect of latency, it is beneficial to enable multiplexing A-IoT devices via both time-domain and frequency domain multiple access during one random access procedure. For instance, each A-IoT device with slot counter=0 randomly selects one D2R transmission bandwidth for transmitting its Msg1. For one random access procedure, reader can receive Msg1 in multiple D2R transmission bandwidths and then provide R2D response in corresponding R2D transmission bandwidths. Moreover, it is also beneficial for reader to perform contention-based access procedure and communication procedure via frequency domain multiple access.
[bookmark: _GoBack]Proposal 3:  During one random access procedure, study how to multiplex multiple A-IoT devices via both time-domain and frequency domain multiple access.
3. CONCLUSION
In this contribution, we have following proposals for frame structure and timing aspect on A-IoT:
Proposal 1:  Timing advance is not further studied for D2R.
Proposal 2:  Study how to achieve alignment of the start of D2R transmission with NR slot boundary.
Proposal 3:  During one random access procedure, study how to multiplex multiple A-IoT devices via both time-domain and frequency domain multiple access.
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