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Introduction
According to the status report from the last meeting [1], there are still the following remaining issues with this topic:
· To conclude on device characteristics and categorization
· To conclude on entries and descriptions of deployment scenario characteristics
· Complete the set of RAN design targets based on the identified deployment scenarios and their characteristics for the relevant use cases
· Compare and assess the feasibility of meeting the design targets for relevant use case on the basis of the deployment scenario(s) appropriate to it, and identify assumptions on required functionality to be supported.
Based on the above, we will mainly discuss the following topics in this contribution:
· Deployment scenario characteristics
· Device categorization
· RAN design targets
· Comparison and assessment
Deployment scenarios
The following proposal has been endorsed in the last meeting [2].
	Proposal 3.5#2 (WED EVE offline): The deployment scenario tables are updated as shown below.
Deployment 1 (WED EVE offline consensus): Device indoors, base station indoors
	Applicable representative use cases
	Characteristics
	Description

	indoor inventory
indoor sensor
indoor positioning
indoor command
	Environment (of device)
	Indoor

	
	Basestation characteristic (if any)
	Micro- or pico- cell BS

	
	Connectivity topology
	Topology (1),[(2)],[(3)]

	
	Spectrum
	Licensed FDD, Licensed TDD or Unlicensed

	
	Coexistence with existing 3GPP technologies
	Co-site or new site

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or [C]



Deployment 2: Device indoors, base station outdoors
	Applicable representative use cases
	Characteristics
	Description

	indoor inventory
indoor sensor
indoor positioning
indoor command
	Environment (of device)
	Indoor

	
	Basestation characteristic (if any)
	Macro- or Micro- cell BS

	
	Connectivity topology
	Topology (1),(2),(3)
Note: topology (3) where either the uplink or the downlink coverage is extended

	
	Spectrum
	Licensed FDD, or Licensed TDD or unlicensed (for topology (2) and (3))

	
	Coexistence with existing 3GPP technologies
	Co-site or new site

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device [A or B] or C



Deployment 3: Device indoors, UE indoors based reader
	Applicable representative use cases
	Characteristics
	Description

	indoor inventory
[indoor sensor]
indoor positioning
indoor command
	Environment (of device)
	Indoor

	
	Basestation characteristic (if any)
	No base station in the topology

	
	Connectivity topology
	Topology (4)

	
	Spectrum
	Licensed FDD, Licensed TDD or Unlicensed

	
	Coexistence with existing 3GPP technologies
	FFS-[Legacy UE or new UE]

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or [C]
Note: a device C could also support such deployment



Deployment 4: Device outdoors, Outdoor base station outdoors
	Applicable representative use cases
	Characteristics
	Description

	outdoor inventory
outdoor sensor
outdoor positioning
outdoor command
	Environment (of device)
	Outdoor

	
	Basestation characteristic (if any)
	Macro- or Micro- cell BS

	
	Connectivity topology
	Topology (1),(2),(3)

	
	Spectrum
	Licensed FDD or Licensed TDD

	
	Coexistence with existing 3GPP technologies
	Co-site or new site

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device [A or B] or C



Deployment 5: Device outdoors, UE outdoors based reader
	Applicable representative use cases
	Characteristics
	Description

	outdoor inventory
[outdoor sensor]
outdoor positioning
outdoor command
	Environment (of device)
	Outdoor

	
	Basestation characteristic (if any)
	No base station in the topology

	
	Connectivity topology
	Topology (4)

	
	Spectrum
	Licensed FDD or Licensed TDD or Unlicensed

	
	Coexistence with existing 3GPP technologies
	FFS-[Legacy UE or new UE]

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or C





For deployment 2, combined with the simulation evaluation in section 5.1.2.2, Topo1 and Topo3 cannot work for devices A and B in this scenario. Even for device C, it is necessary to improve the sensitivity of the downlink receiver by over -80 dbm, but this will significantly increase the receiver's energy consumption. Therefore, it is recommended to lower the research priority of this scenario.
Proposal 1: De-prioritize the study on the deployment 2.
In deployment scenarios 3 and 5, for the issue of coexistence with existing 3GPP technologies, it is recommended to refer to the compatibility considerations in NR V2X study. The WID [3] of NR V2X has the following description:
	· UE Tx and Rx RF requirement [RAN4]
· This requirement should ensure 
· coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum
· coexistence with other V2X technologies in the adjacent channel in ITS spectrum in 5.9 GHz, without assuming that 5.9 GHz spectrum will be universally available nor that it will be universally available in sufficient quantity to support NR V2X advanced use cases


According to the above, the deployment 3 and 5 also need to consider the compatibility of two aspects. One is compatible with the Uu interface in the same and adjacent channels in licensed spectrum, and the other is compatible with other sidelink technologies in the same and adjacent channels.
Proposal 2: Fill the Coexistence with existing 3GPP technologies attribute of deployment 3 and 5 with ‘NR Uu interface and/or other NR sidelink technologies’.
For deployment 4, the choice of topology mainly depends on the size of the station distance. When the distance between stations is small, it is not only possible to use base station direct connection, but also to use RF power supply by increasing the bandwidth of energy collection. However, when the distance between stations increases, not only does it need to improve the sensitivity of the receiver, but it may also need to consider other energy supply methods, such as solar energy. Therefore, considering that the actual deployment environment mostly has station distance of over 300m and the environment is also more harsh, it is recommended to prioritize the study of Device C in this scenario.
Proposal 3: Prioritize the study of Device C in deployment 4.
Device characteristics and categorization
In the last meeting, the moderator provided the following preliminary proposal based on the offline discussion [4].
	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).


The purpose of discussing device storage levels is to provide guidance and reference for future discussions in the RAN subgroup. The classification of storage capacity in Option 1 is too vague, thus providing limited value. The storage level classification method of Option 2 has the following advantages: firstly, it can provide a basis for device classification methods and their complexity evaluation in design targets; secondly, it can provide reference for implementation; In addition, it can also provide some guidance for future standard design, and so on. Option 3 is a compromise solution. Therefore, we prefer the classification of option 2 and use a model similar to Model 2 to calculate E1/E2 as follows:
[bookmark: _GoBack]For E1, assuming that the power consumption of the device is 10uw and the latency of the service is 10s, the storage energy required to complete a service is 10μW * 10s=100uJ.
For E2, assuming that the power consumption of the device is 1mw and the latency of the service is 10s, the storage energy required to complete a service is 1mW * 10s=1mJ.
Table 1. Storage capacity threshold (unit: joules)
	
	Capacitor/Super capacitor

	Storage 1
	no

	Storage 2
	100uJ

	Storage 3
	1mJ


Proposal 4: Option 2 is adopted in TR to capture energy storage levels with E1 as 100uJ and E2 as 1mJ.
RAN design targets
Regarding design targets, the following agreements have been reached in the RAN 99th meeting [2].
	Agree to set at least the design targets below in Ambient IoT in the RAN SI.
(a) Device power consumption
(b) Device complexity
(c) Coverage
(d) Data rate
(e) Maximum message size (or maximum ‘TB’ size)
(f) Latency
(g) Positioning accuracy
(h) Connection/device density
(i) Device speed (FFS absolute or relative or both)
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 mW to ≤ 10 mW
Proposed working assumption (Wed offline consensus): Device complexity design target is:
· Device A: Comparable to UHF RFID ISO18000-6C (EPC C1G2)
· Device A < Device B < Device C
· Device C: Orders-of-magnitude lower than NB-IoT
Proposal 6-3d-v2 (Wed offline consensus): User experienced data rate design target is, at least for the uplink:
· Maximum  not less than: 5 kbps
· Minimum  not less than 0.1 kbps


For the design goal of power consumption, it is recommended that the power consumption target of Device A is 10uw. There are several reasons for this. Firstly, the design target of the existing Passive RFID is 10uw [5], and our target is to exceed its performance. Therefore, it is not recommended to lower the power consumption than it. Secondly, we also need to support FDD, which will have a slightly higher implementation complexity compared to existing passive RFID. Therefore, based on the above two points, it is recommended that the power consumption target for device A is 10uw. 
For the design complexity, the current working assumption fully conforms to the SI targets of Ambient IOT. Therefore, we suggest confirming the working assumption of the last meeting.
Proposal 5: Adopt Device A ≤ 10 μW as the power consumption target of Device A, and confirm the working assumption of device complexity.
For other design targets, no agreements were formed in the last meeting, but there are preliminary discussion results as follows [4].
	Proposal 6-3c-v3: A coverage design target is set per connectivity topology.
· Design target(s) can be the same or different among the topologies.
· For topology (1), (2), and (3), the coverage reference points are the BS and the tag.
· For topology (4), the coverage reference points are the UE and the tag.
Proposal 6-3e-v2: Maximum message size design target is:
· Hundreds of bits, and < 1000 bits
RAN1 to refine as needed e.g. for TB size design.
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.
Proposal 6-3g: Positioning accuracy design target is:
· Indoor: 3 m @ 90%
· Outdoor: several 10 m @ 90%
Proposal 6-3h: Connection/device density design target is:
· 150 connections/devices per 100 m2


Based on the original requirement data of use cases in the TR 22.840 of SA1, we suggest confirming the design targets of maximum message size, positioning accuracy, and Connection/device density. In addition, considering the diversity of coverage targets under different topologies, it is also recommended to confirm the proposal of the coverage design target.
Proposal 6: The following proposals from RAN#99 Moderator’ summary can be agreed.
· Proposal 6-3c-v3: A coverage design target is set per connectivity topology.
1) Design target(s) can be the same or different among the topologies.
2) For topology (1), (2), and (3), the coverage reference points are the BS and the tag.
3) For topology (4), the coverage reference points are the UE and the tag.
· Proposal 6-3e-v2: Maximum message size design target is:
4) Hundreds of bits, and < 1000 bits
· Proposal 6-3g: Positioning accuracy design target is:
5) Indoor: 3 m @ 90%
6) Outdoor: several 10 m @ 90%
· Proposal 6-3h: Connection/device density design target is:
7) 150 connections/devices per 100 m2
When discussing the design targets of latency and speed, it is necessary to consider that our objective is to design a standard with extremely low complexity and low power consumption. Therefore, we need to reduce the requirements for latency and speed. Therefore, for the design target of latency, considering the use cases of SA1, we suggest defining a second level latency without distinguishing between traffic types, with a specific value of around 10 seconds. For the design target of speed, it is best not to introduce too many additional designs. Therefore, we recommend a target of indoor speed of 6km/h and outdoor speed of 20km/h.
Proposal 7: Adopt the following targets values for latency and speed:
· Max E2E latency:10s;
· Device speed
· 6 km/h (indoor)
· 20 km/h (outdoor)
Comparison and assessment
According to the requirements of SID [6], we need to compare and assess the feasibility of meeting the design targets for the relevant use case based on the deployment scenario.
	· Compare and assess the feasibility of meeting the design targets for relevant use case on the basis of the deployment scenario(s) appropriate to it, and identify assumptions on required functionality to be supported.
NOTE: This is not to require a detailed WG-level of analysis.
Note: This study shall target for an IoT segment well below the existing 3GPP IoT technologies, e.g. NB-IoT, eMTC, RedCap, etc. The study shall not aim to replace existing 3GPP LPWA technologies.


Among the design targets in Chapter 4, the main one to be assessed is the coverage design target, while other design targets are relatively easy to meet the requirements. The main reasons for the difficulty in achieving the coverage design objectives are as follows:
(1) In some scenarios, it needs to rely on RF to collect energy, while the current industry's RF energy collection threshold requirements are high, about - 20~- 30 dB; 
(2) The decrease of terminal capability leads to the increase of sensitivity in the downlink, and the transmission power in the uplink based on backscatter is significantly reduced.
Therefore, in this section, we mainly assess the coverage design targets under various deployment scenarios. The assessment is divided into two types of scenarios: base station outdoor and base station indoor. Large-scale assessment is mainly adopted, and the large-scale model refers to 3GPP TR 38.901[7].
Base station outdoor scenario evaluation
This scenario is to evaluate the outdoor deployment of the base station, including two deployment scenarios of tag: outdoor and indoor.
Link budget
The outdoor evaluation mainly focuses on UMA NLOS/LOS and free space path loss model. The former is for 2C urban scenario, and the latter is mainly for 2B outdoor scenario. The specific formula of path loss is as follows:
UMA LOS:    PL=28+22*log（d3D)+20*log(fc)
UMA NLOS: PL=13.54+39.08*log（d3D)+20*log(fc)-0.6*(hUT-1.5)
Free space path loss model: PL=32.4+20*log（d3D)+20*log(fc)
Table 2. Comparison of coverage for outdoor deployments（Macro station）
	Tx Parameters/Assumptions
	UMA NLOS
	UMA LOS
	Free space path loss model

	Carrier frequency (GHz)
	0.8
	0.8
	0.8

	Bandwidth(MHz)
	20M
	20M
	20M

	Tx power (dBm)
	48
	48
	48

	Tx antenna gain (dB)
	18
	18
	18

	RF source->IoT device Distance (m) 
	200
	200
	200

	path loss (dB)
	101.78
	76.78
	76.57

	Received At Tag (dB)
	

	RSRP
	-66.57
	-41.57
	-41.36

	Return loss
	8
	8
	8

	Ambient IoT device Ant Gain
	0
	0
	0

	Ambient IoT device Tx EIRP (dBm)
	-74.57
	-49.57
	-49.36

	Basestation  Parameters/Assumptions
	

	Basestation Ant gain (dBi)
	18
	18
	18

	Receiver sensitivity (dBm)
	-100
	-100
	-100

	MCL/Coverage For Backscatter Link
	

	MCL (backscatter link (dB))
	43.43
	68.43
	68.64

	Coverage (backscatter link (meters))
	1
	75
	76



Table 3. Comparison of coverage for outdoor deployments（Micro station）
	Tx Parameters/Assumptions
	UMA LOS
	UMA LOS
	UMA LOS

	Carrier frequency (GHz)
	0.8
	0.8
	0.8

	Bandwidth(MHz)
	20M
	20M
	20M

	Tx power (dBm)
	43
	43
	43

	Tx antenna gain (dB)
	8
	8
	8

	RF source->IoT device Distance (m) 
	20
	50
	100

	path loss (dB)
	58.11
	64.75
	70.54

	Received At Tag (dB)
	

	RSRP
	-37.9
	-44.54
	-50.33

	Return loss
	8
	8
	8

	Ambient IoT device Ant Gain
	0
	0
	0

	Ambient IoT device Tx EIRP (dBm)
	-45.9
	-52.54
	-58.33

	Basestation  Parameters/Assumptions
	

	Basestation Ant gain (dBi)
	8
	8
	8

	Receiver sensitivity (dBm)
	-100
	-100
	-100

	MCL/Coverage For Backscatter Link
	

	MCL (backscatter link (dB))
	62.1
	55.46
	49.67

	Coverage (backscatter link (meters))
	40
	15
	0


Observation 1: Based on the above analysis, it is difficult for outdoor cellular coverage to meet the RF energy collection threshold. 
Observation 2: Outdoor uplink coverage may still be a bottleneck in macro NLOS and some micro LOS conditions.
Table 4. Comparison of coverage for indoor deployments
	Tx Parameters/Assumptions
	Home

	
	UMA NLOS+ O2I penetration loss

	Carrier frequency (GHz)
	0.8

	Bandwidth(MHz)
	20M

	Tx power (dBm)
	48

	Tx antenna gain (dB)
	18

	Penetration loss(dB)
	20

	RF source->IoT device Distance (m) 
	200

	path loss (dB)
	101.78

	Received At Tag (dB)
	

	RSRP
	-94.57

	Return loss
	8

	Ambient IoT device Ant Gain
	0

	Ambient IoT device Tx EIRP (dBm)
	-112.57

	Basestation  Parameters/Assumptions
	

	Basestation Ant gain (dBi)
	18

	Receiver sensitivity (dBm)
	-100

	MCL/Coverage For Backscatter Link
	

	MCL (backscatter link (dB))
	5.43

	Coverage (backscatter link (meters))
	0


Observation 3: In deployment 2, RSRP cannot meet the requirements of energy harvesting and demodulation threshold.
System simulation
Simulation assumptions
Table 5. Simulation Assumptions for Outdoor Deployment of Base Stations
	Tx Parameters/Assumptions
	UMa
	UMa

	Carrier frequency (GHz)
	800 MHz
	2.6/3.5 GHz

	Bandwidth(MHz)
	20 MHz
	100 MHz

	SCS
	15 kHz
	30 kHz

	Number of Sites
	19
	19

	ISD(:meter)
	500/400/300/200/100
	500/400/300/200/100

	BS Tx power
	44 dBm
	53 dBm

	BS antenna configurations
	[M,N,P,Mg,Ng]=[4,2,2,1,1],
3-sector antenna
	[M,N,P,Mg,Ng]=[12,8,2,1,1],
3 sector antenna

	BS port mapping
	[K,L]=[4,1], 4TXRU
	[K,L]=[3,1], 64TXRU

	BS antenna electrical downtilting
	102
	102

	UT antenna configurations
	1 elements, Isotropic antenna gain pattern
	1 elements, Isotropic antenna gain pattern

	UT distribution
	3D dropping
80% indoor/100% indoor/100%/outdoor
	3D dropping
80% indoor/100% indoor/100%/outdoor

	UT attachment
	Based on RSRP
	Based on RSRP

	O2I penetration loss
	50% low loss and 50% high loss
	50% low loss and 50% high loss


Simulation result
In the simulation results, we first divide the users into indoor and outdoor scenarios for simulation, and then provide two parts of results for each scenario. The first part of the results is the CDF results of RSRP under normal UE random scattering, which are used to determine the demodulation performance of the users. The second part is to use full bandwidth power to calculate RSRP, in order to estimate the energy that users can collect.
· TAG Outdoor
1) Normal RSCP CDF diagram
[image: ][image: ]
[image: ] 
Figure 3: 800M/2.6G/3.5G UE outdoor distribution RSCP CDF
Observation 4: In outdoor scenarios, when the distance between stations increases, the downlink demodulation threshold is difficult to meet.
2) RSCP CDF diagram for full bandwidth reception
[image: ][image: ]
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Figure 2: 800M/2.6G/3.5G UE outdoor distribution RSCP CDF with full bandwidth reception
Observation 5: By increasing the RF bandwidth for energy harvesting, energy intensity can be significantly improved, but the threshold for energy harvesting still cannot be met when the distance between stations is increased.
Proposal 8: Consider other energy harvesting in addition to RF in outdoor conditions, for example, solar energy, etc.
Proposal 9: Relay topology should be considered in the outdoor environment.
· TAG Indoor
1) Normal RSCP CDF diagram
[image: ][image: ][image: ]
Figure 3: 800M/2.6G/3.5G UE indoor distribution RSCP CDF
Observation 6: In the scenario where outdoor base stations cover indoor users, due to penetration loss, RSRP cannot meet the sensitivity requirements of receivers even when the distance between base stations is small.
2) RSCP CDF diagram for full bandwidth reception
[image: ][image: ]
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Figure 4: 800M/2.6G/3.5G UE indoor distribution RSCP CDF with full bandwidth reception
Observation 7: In the scenario where outdoor base stations cover indoor users, even full bandwidth reception cannot meet the energy harvesting threshold requirements. 
Base station indoor scenario evaluation
Link budget
The indoor evaluation mainly focuses on the path loss model in the factory and home. Refer to 38.901 for the specific formula of path loss.
Table 6. Comparison of coverage for indoor deployments
	Tx Parameters
/Assumptions
	NLOS
	InF-LOS

	
	InF-SL
	InF-DL
	InF-SH
	InF-DH
	

	Carrier frequency (GHz)
	0.8
	0.8
	0.8
	0.8
	0.8

	Bandwidth(MHz)
	20M
	20M
	20M
	20M
	20M

	Tx power (dBm)
	30
	30
	30
	30
	30

	Tx antenna gain (dB)
	10
	10
	10
	10
	10

	Penetration loss(dB)
	0
	0
	0
	0
	0

	RF source->IoT device Distance (m) 
	20
	20
	20
	20
	20

	path loss (dB)
	65.47
	64.84
	63.85
	63.48
	59.01

	Received At Tag (dB)
	

	RSRP
	-66.27
	-65.63
	-64.64
	-64.27
	-59.80

	Return loss
	8
	8
	8
	8
	8

	Ambient IoT device Ant Gain
	0
	0
	0
	0
	0

	Ambient IoT device Tx EIRP (dBm)
	-74.27
	-73.63
	-72.64
	-72.27
	-67.8

	Basestation  Parameters/Assumptions
	

	Basestation Ant gain (dBi)
	10
	10
	10
	10
	10

	Receiver sensitivity (dBm)
	-100
	-100
	-100
	-100
	-100

	MCL/Coverage For Backscatter Link
	

	MCL (backscatter link (dB))
	35.73
	36.37
	37.36
	37.73
	42.2

	Coverage (backscatter link (meters))
	0
	0
	0
	0
	0


Observation 8: In Deployment 1, RSRP can meet the threshold requirements of downlink demodulation, but cannot meet the threshold requirements of energy harvesting due to the height of the base station and the limitation of RF transmission power.
System simulation
The indoor simulation only simulates the Indoor Office scenario, and the site layout refers to the layout in [7]. The simulation results also include two parts. The first part is the normal user distribution RSCP CDF graph, and the second part is the RSCP CDF graph calculated based on full bandwidth transmission power, with the aim of estimating the energy that can be collected by the device.
Simulation assumptions
Table 7. Simulation Assumptions for Indoor Deployment of Base Stations
	Tx Parameters/Assumptions
	Indoor Office

	Carrier frequency (GHz)
	0.8/2.6/3.5 GHz

	Bandwidth(MHz)
	20/100/100 MHz

	SCS
	15/30/30 kHz

	Number of sites
	12

	ISD
	20

	BS Tx power
	24 dBm

	BS antenna configurations
	[M,N,P,Mg,Ng]=[4,2,2,1,1]
 ceiling antenna

	BS port mapping
	[K,L]=[4,1], 4TXRU

	BS antenna electrical downtilting
	90

	UT antenna configurations
	1 elements, Isotropic antenna gain pattern

	UT distribution
	2D dropping
100% indoor

	UT attachment
	Based on RSRP


Simulation result
1) Normal RSCP CDF diagram
[image: ][image: ][image: ]
Figure 5: 800M/2.6G/3.5G RSCP CDF
Observation 9: In indoor environments, low band FDD can meet coverage requirement, while for high band, due to lack of high antenna gain, it cannot meet coverage requirement.
2) RSCP CDF diagram for full bandwidth reception
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Figure 6: 800M/2.6G/3.5G UE RSCP CDF with full bandwidth reception
Observation 10: In indoor FDD spectrum scenarios, the threshold for RF energy harvesting can be met by increasing the bandwidth of energy harvesting.
Proposal 10: Consider increasing the bandwidth of energy harvesting as an implementation option.
Proposal 11: Adopt the following priority order (from high to low) for study spectrum: licensed FDD, licensed TDD, unlicensed.
Conclusion
In this contribution, we further discuss on Ambient IoT with the the following observations and proposals.
Observation 1: Based on the above analysis, it is difficult for outdoor cellular coverage to meet the RF energy collection threshold. 
Observation 2: Outdoor uplink coverage may still be a bottleneck in macro NLOS and some micro LOS conditions.
Observation 3: In deployment 2, RSRP cannot meet the requirements of energy harvesting and demodulation threshold.
Observation 4: In outdoor scenarios, when the distance between stations increases, the downlink demodulation threshold is difficult to meet.
Observation 5: By increasing the RF bandwidth for energy harvesting, energy intensity can be significantly improved, but the threshold for energy harvesting still cannot be met when the distance between stations is increased.
Observation 6: In the scenario where outdoor base stations cover indoor users, due to penetration loss, RSRP cannot meet the sensitivity requirements of receivers even when the distance between base stations is small.
Observation 7: In the scenario where outdoor base stations cover indoor users, even full bandwidth reception cannot meet the energy harvesting threshold requirements. 
Observation 8: In Deployment 1, RSRP can meet the threshold requirements of downlink demodulation, but cannot meet the threshold requirements of energy harvesting due to the height of the base station and the limitation of RF transmission power.
Observation 9: In indoor environments, low band FDD can meet coverage requirement, while for high band, due to lack of high antenna gain, it cannot meet coverage requirement.
Observation 10: In indoor FDD spectrum scenarios, the threshold for RF energy harvesting can be met by increasing the bandwidth of energy harvesting.

Proposal 1: De-prioritize the study on the deployment 2.
Proposal 2: Fill the Coexistence with existing 3GPP technologies attribute of deployment 3 and 5 with ‘NR Uu interface and/or other NR sidelink technologies’.
Proposal 3: Prioritize the study of Device C in deployment 4.
Proposal 4: Option 2 is adopted in TR to capture energy storage levels with E1 as 100uJ and E2 as 1mJ.
Proposal 6: The following proposals from RAN#99 Moderator’ summary can be agreed.
· Proposal 6-3c-v3: A coverage design target is set per connectivity topology.
3) Design target(s) can be the same or different among the topologies.
4) For topology (1), (2), and (3), the coverage reference points are the BS and the tag.
5) For topology (4), the coverage reference points are the UE and the tag.
· Proposal 6-3e-v2: Maximum message size design target is:
6) Hundreds of bits, and < 1000 bits
· Proposal 6-3g: Positioning accuracy design target is:
7) Indoor: 3 m @ 90%
8) Outdoor: several 10 m @ 90%
· Proposal 6-3h: Connection/device density design target is:
9) 150 connections/devices per 100 m2
Proposal 7: Adopt the following targets values for latency and speed:
· Max E2E latency:10s;
· Device speed
· 6 km/h (indoor)
· 20 km/h (outdoor)
Proposal 8: Consider other energy harvesting in addition to RF in outdoor conditions, for example, solar energy, etc.
Proposal 9: Relay topology should be considered in the outdoor environment.
Proposal 10: Consider increasing the bandwidth of energy harvesting as an implementation option.
Proposal 11: Adopt the following priority order (from high to low) for study spectrum: licensed FDD, licensed TDD, unlicensed.
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