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Introduction
In RAN# 100 meeting, issues on deployment scenario descriptions and RAN functionality framework of ambient IoT were discussed [1-3]. Most of the study item has been concluded, such as deployment scenario, coexistence problem, etc. In this contribution, remain issues on the ambient IoT will be further discussed. In section 2, views on the device characteristics are illustrated. In section 3, consideration of the RAN design targets is provided. 
Device categorization
Ambient IoT device descriptions were studied in RAN# 99 meeting, devices are characterized according to their energy storage capacity and the RF signals capability of their transmissions. The following candidate categorization method should be downselected:
	Proposal 5.1-1-v3: The TR captures energy storage levels as:
· Option 1: Two levels
· Storage 1: Without energy storage
· Storage 2: With limited energy storage
· Option 2: Three levels
· Storage 1: Without energy storage
· Storage 2 and 3: Up to E1/E2 joules
· For this case, 2 exemplary traffic models are chosen, and E1, E2 calculated accordingly.
· Model 1: power = per-device design target, rate = 5 kbps, message size = {as agreed under design target}.
· Model 2: power = per-device design target, traffic = continuously ON until end of an inventory process.
· Option 3: Status quo, i.e. TR reports the three storage levels, and that E2 > E1. (If no agreement, this option results).


Two aspects need to be considered for the energy storage capacity. From the perspective of business requirements, the energy storage capacity is calculated according to different traffic models with different design targets, thus more than two energy storage capacities will be obtained based on their coupled traffic models. From the point of hardware implementation, the energy storage capacity depends on different implementation methods and can be further divided into different levels. The capacity values are related to energy sources, conversion efficiency, etc., and is hard to acquire a constant one. Therefore, no matter which aspects are considered, the exact capacity values are hard to be unified and should be further confirmed at the WG-level.
For a description captured in TR, since device B and C has the capacity of energy storing while device A is not able to store energy, a general description of option 1 is sufficient to illustrate their characteristics. 
[bookmark: PP1]Proposal 1: The two-level description ‘Without energy storage’ and ‘With limited energy storage’ is prioritized to be captured in TR.
RAN design target
1.1. Device power consumption
In RAN# 99 meeting, device power consumption is discussed and the following proposal has been achieved for further discussion:
	Proposal 6-3a-v2 (Wed offline consensus): Device design target for power consumption during transmitting/receiving is:
· [Device A ≤ 10 μW] or [Device A ≤ 1 μW]
· Device A ≪ Device B < Device C, or Device A ≤ Device B < Device C
· Device C ≤ (1 to 10) mW, with possibility to strive for hundreds of μW.
Device C ≤ 1 mW to ≤ 10 mW


Since the complexity of device is proposed to refer to UHF RFID ISO18000-6C (EPC C1G2), the power consumption can also be referred to, which means a range of less than 1μW ~10μw is capable to be reused, and the power consumption of device C is able to be described as well, i.e., a range of less than 1mw~10mW. Moreover, power consumption level of device B should not be regarded much higher than device A. Compared with device A, device B is able to storage energy which can be used for reflected signals amplifying, meaning the power consumption is naturally larger than or equal to device A. Considering both device A and B can be utilized as backscatter mode, same energy consumption ought to be exist and power consumption gap between them should not be too large. Therefore, the description of ‘≪’ is not reasonable, the description of ‘Device A ≤ Device B < Device C’ is more reasonable.
[bookmark: OB1]Observation 1: The description of ‘≪’ is not reasonable, description of ‘Device A ≤ Device B < Device C’ is more reasonable.
[bookmark: PP2]Proposal 2: Prioritize the description of ‘Device A ≤ Device B < Device C’
1.2. Latency
In RAN# 99 meeting, the latency design target is also discussed, and the following proposal has been achieved:
	Proposal 6-3f-v3: Latency is defined as the end-to-end latency.
FFS: Value/values
FFS: Whether to define a minimum and a maximum latency, or only one
FFS: Whether to differentiate latency among DO and DT traffic.
Assume that RAN WGs would refine this overall target into e.g. user plane latency, control plane latency, or etc.


From RAN level perspective, average latency is mainly focused for the public network, and the latency under a certain cumulative probability is noted for the private network, e.g., 99.99% sample points less than 50ms, hence different considerations on the Ambient IoT network will cause different latency requirements. Considering a maximum latency will affect the receiving time windows design and the detection performance for the Ambient IoT network , at least a maximum latency should be defined. In addition, since one-way latency or bidirectional latency is quite different for the DO/DT traffic type, latency distinguish between DO and DT traffic is necessary as well.
[bookmark: PP3]Proposal 3: At least a maximum latency should be defined for the Ambient IoT network.
[bookmark: PP4]Proposal 4: Latency distinguish between DO and DT traffic is necessary as well.
Max allowed end-to-end latency requirements has been made from SA1 for different kind of use cases [4], such as 1-20s for room environment monitoring and 1s for outdoor tracking for medium coverage, and mapping type between RAN representative use cases (rUCs) and SA1 use cases is also completed in the previous work, i.e., the mapping type table in the current TR. Considering the latency requirement should be different based on specific deployment scenario, such as different latency requirement in the indoor scenario and outdoor scenario, a clearer RAN level latency requirement should be defined based on deployment scenario for a better RAN-level work. One example is to map the maximum latency requirements from SA1 to different rUCs and deployment scenarios. 
[bookmark: PP5]Proposal 5: A clearer RAN level latency requirement should be defined based on deployment scenario for a better RAN-level work.
1.3. Device speed
For device speed, two types of movement speed should be considered for the Ambient IoT network. One is the absolute speed, which can be regarded as the typical ‘UE speed’ and the QoS level need to be guaranteed under different speed values and the current network types. That means, the access to the ambient IoT network quality should be acceptable regardless of whether in a plane or on a high-speed railway. Hence, mobility management should be great enough. Another is the relative speed, which means the relative movement speed between the device and the reader. In the current mobile communication system, an accurate Doppler frequency shift is reflected by relative speed relative speed , hence relative speed is more meaningful considering some type of reader is also movable. Moreover, positioning accuracy of the Ambient IoT device will be affected by both absolute and relative speed, so both of the two speed types need to be considered for the Ambient IoT network.
[bookmark: PP6]Proposal 6: Both absolute speed and relative speed should be considered as the device speed.
Besides, device speed have different behaviors at indoors or outdoors scenarios, so design targets should also be different between indoor and outdoor scenarios, like “positioning accuracy’.
[bookmark: PP7]Proposal 7: Distinguish indoor and outdoor device speed design targets.
Conclusion
In this contribution, we discuss the issues of ambient IoT, and have the following proposals:
Observation 1: The description of ‘≪’ is not reasonable, description of ‘Device A ≤ Device B < Device C’ is more reasonable.
Proposal 1: The two-level description ‘Without energy storage’ and ‘With limited energy storage’ is prioritized to be captured in TR.
Proposal 2: Prioritize the description of ‘Device A ≤ Device B < Device C’
Proposal 3: At least a maximum latency should be defined for the Ambient IoT network.
Proposal 4: Latency distinguish between DO and DT traffic is necessary as well.
Proposal 5: A clearer RAN level latency requirement should be defined based on deployment scenario for a better RAN-level work.
Proposal 6: Both absolute speed and relative speed should be considered as the device speed.
Proposal 7: Distinguish indoor and outdoor device speed design targets.
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