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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 and timing aspects
Regarding the definition of chips, considering the support for in-band deployment, it is crucial (and natural since one OFDM symbol contains M chips) to agree that a chip is aligned to OFDM symbol boundary.
Proposal 1: For R2D, in case of one OFDM symbol containing M chips, the first and the last chips are aligned to the boundary of the OFDM symbol.
Regarding the basic time unit for resource allocation, it could be separately discussed for R2D and D2R. We think the basic time unit can be chip length for both R2D and D2R, with definition of chips separately discussed for R2D and D2R.
Proposal 2: Resource allocation in time domain is in the unit of chips, for R2D and D2R, respectively.
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 3: Self-clocking line codes of known codewords are carried by the preamble or midamble in a R2D transmission for R2D timing acquisition.
Regarding D2R, 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 4: A sequence-based signal are carried by the preamble or a midamble in a D2R transmission for D2R timing acquisition.
Random access
The following was agreed in RAN1#116,
	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.


In addition to a contention-based access procedure, we think a contention-free access procedure is also necessary in A-IoT, for example for rUC4 (indoor command) in some cases, and/or for consecutive application layer data sessions.
Proposal 5: From RAN1 perspective, an A-IoT contention-free access procedure initiated by the reader can be used.
Regarding the access procedure for type 1 UEs and type 2 UEs, we don’t think there is so much difference between them that cannot be accommodated by a common access framework (where many of the concepts in random access in legacy NR Uu can be readily reused). In our view, at least network-initiated access procedures should be supported.
Proposal 6: A common access framework is defined in A-IoT for type 1 UEs and type-2 UEs.
Proposal 7: Both contention-based and contention-free access procedures can be initiated by a MSG0 from the reader, followed by a MSG1 from the UE in response to the MSG0 .
For the purpose of supporting DT and DO-DTT application data transmissions, it can be assumed that MSG0 can support some kind of “paging” functionality where e.g. only UEs matching a specific pattern indicated in a detected MSG0 transmission would respond to it, i.e. by initiating a random access procedure.
Proposal 8: The paging functionality can be supported by MSG0.
For contention-based random access, a MSG1 from the UE in response to the MSG0 can be used to indicate whether a UE is a type-1 UE, a type-2a UE or a type-2b UE, such that D2R and R2D resource allocations in subsequent steps can be optimized for the UE. For example, transmission of CW is not necessary any more if subsequent D2R transmissions are always self-generated.
Proposal 9: For contention-based access procedure, MSG1 can be used to indicate whether a UE is a type-1 UE, a type-2a UE or a type-2b UE.
In order to improve the probability of successful access to the system, multiple attempts of MSG1 can be triggered by one MSG0 transmission.
Proposal 10: For a given UE, multiple attempts of MSG1 are allowed to be triggered by one MSG0 transmission.
Scheduling and timing relationships
The following was agreed in RAN1#116,
	Agreement
For further discussion, the following terminologies are used for A-IoT for studying processing time aspects:
· TR2D_min: Minimum Time between a R2D transmission and the corresponding D2R transmission following it. 
· TD2R_min: Minimum Time between a D2R transmission and the corresponding R2D transmission following it.
· TR2D_R2D_min: Minimum Time between two different consecutive R2D transmissions to the same A-IoT device. 
· TD2R_D2R_min: Minimum Time between two different consecutive D2R transmissions from the same A-IoT device.
· The study should consider at least following aspects 
· Implementation restrictions for the existing BS/UE
· [Processing time is common or different for different A-IoT devices]
· [Processing time for different traffic types/command types (e.g. DT or DO-DTT) and/or different use case (e.g., Inventory or Command)] 
· FFS other timing aspects 


At least for TR2D_min and TD2R_min, respectively, we think a corresponding maximum time (i.e. TR2D_max and TD2R_max, respectively) is needed. The reason is that, for example, for a R2D transmission, the corresponding D2R transmission, if not received within TD2R_max, will be considered “timed out” by the receiver (i.e. the reader). Note that this is not for “processing time” perspective, but for scheduling purpose.
Proposal 11: The following terminologies are used for A-IoT for the study of scheduling and timing relationships:
· TR2D_max: Maximum Time between a R2D transmission and the corresponding D2R transmission following it. 
· TD2R_max: Maximum Time between a D2R transmission and the corresponding R2D transmission following it.
Conclusion
In this contribution, we discuss some frame structure and timing related aspects, and make the following proposals.
Proposal 1: For R2D, in case of one OFDM symbol containing M chips, the first and the last chips are aligned to the boundary of the OFDM symbol.
Proposal 2: Resource allocation in time domain is in the unit of chips, for R2D and D2R, respectively.
Proposal 3: Self-clocking line codes of known codewords are carried by the preamble or midamble in a R2D transmission for R2D timing acquisition.
Proposal 4: A sequence-based signal are carried by the preamble or a midamble in a D2R transmission for D2R timing acquisition.
Proposal 5: From RAN1 perspective, an A-IoT contention-free access procedure initiated by the reader can be used.
Proposal 6: A common access framework is defined in A-IoT for type 1 UEs and type-2 UEs.
Proposal 7: Both contention-based and contention-free access procedures can be initiated by a MSG0 from the reader, followed by a MSG1 from the UE in response to the MSG0 .
Proposal 8: The paging functionality can be supported by MSG0.
Proposal 9: For contention-based access procedure, MSG1 can be used to indicate whether a UE is a type-1 UE, a type-2a UE or a type-2b UE.
Proposal 10: For a given UE, multiple attempts of MSG1 are allowed to be triggered by one MSG0 transmission.
Proposal 11: The following terminologies are used for A-IoT for the study of scheduling and timing relationships:
· TR2D_max: Maximum Time between a R2D transmission and the corresponding D2R transmission following it. 
· TD2R_max: Maximum Time between a D2R transmission and the corresponding R2D transmission following it.
References
[1] [bookmark: _Ref124764504]RP- 234058, “New SID: Study on solutions for Ambient IoT (Internet of Things) in NR”, Huawei (moderator, RAN1 Vice-Chair), RAN#102.

2

