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1. [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _GoBack]Based on the latest draft of TR 38.848 in [1], this pCR captures the proposals given in the discussion paper [2], [3] and [4] which proposes to fill the pending parts of some deployment scenarios, addresses the Editor’s notes in Device characteristics, and gives description for the remaining RAN design targets etc.
2. References
[1] RP‑230419, “Draft TR 38.848 v0.1.0”, TR Editor (CMCC), RAN#99, March, 2023
[2] RP-231398, The feasibility analysis of Ambient IoT, RAN#100, June, 2023
[3] RP-231399, Further discussion on deployment scenarios of Ambient IoT, RAN#100, June, 2023
[4] RP-231400, Discussion on other aspects of Ambient IoT, RAN#100, June, 2023
3. Proposed changes
<Unchanged text is omitted>
[bookmark: clause4][bookmark: _Toc118149974]4	Deployment scenarios, use cases, services
[bookmark: _Toc130490656]4.2.2	Deployment scenarios
[bookmark: _Toc130490657]4.2.2.1	Deployment scenario 1: Device indoors, basestation indoors
With Ambient IoT device indoors and basestation indoors, this deployment scenario is characterized according to Table 4.2.2.1-1.
Table 4.2.2.1-1: Characteristics of deployment scenario 1
	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

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

	
	Spectrum
	Licensed FDD, licensed TDD, unlicensed

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

	
	Traffic assumption
	DT and DO

	
	Device characteristic
	Device A or Device B or Device C



[bookmark: _Toc130490658]4.2.2.2	Deployment scenario 2: Device indoors, basestation outdoors
With Ambient IoT device indoors and basestation outdoors, this deployment scenario is characterized according to Table 4.2.2.1-2.
Table 4.2.2.1-2: Characteristics of deployment scenario 2
	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

	
	Connectivity topology
	Topology (2)

	
	Spectrum
	Licensed FDD, licensed TDD

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

	
	Traffic assumption
	DT and DO

	
	Device characteristic
	Device A or Device B or Device C



[bookmark: _Toc130490659]4.2.2.3	Deployment scenario 3: Device indoors, UE-based reader
With Ambient IoT device indoors and UE-based reader, this deployment scenario is characterized according to Table 4.2.2.1-3.
Table 4.2.2.1-3: Characteristics of deployment scenario 3
	Applicable representative use cases
	Characteristics
	Description

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

	
	Basestation characteristic (if any)
	None

	
	Connectivity topology
	Topology (4)

	
	Spectrum
	unlicensed spectrum

	
	Coexistence with existing 3GPP technologies
	new UE

	
	Traffic assumption
	DT and DO

	
	Device characteristic
	Device A or Device B or Device C



[bookmark: _Toc130490660]4.2.2.4	Deployment scenario 4: Device outdoors, basestation outdoors
With Ambient IoT device outdoors and basestation outdoors, this deployment scenario is characterized according to Table 4.2.2.1-4.
Table 4.2.2.1-4: Characteristics of deployment scenario 4
	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

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

	
	Spectrum
	Licensed FDD, licensed TDD

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

	
	Traffic assumption
	DT and DO

	
	Device characteristic
	Device A or Device B or Device C



[bookmark: _Toc130490661]4.2.2.5	Deployment scenario 5: Device outdoors, UE-based reader
With Ambient IoT device outdoors and UE-based reader, this deployment scenario is characterized according to Table 4.2.2.1-5.
Table 4.2.2.1-5: Characteristics of deployment scenario 5
	Applicable representative use cases
	Characteristics
	Description

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

	
	Basestation characteristic (if any)
	None

	
	Connectivity topology
	Topology (4)

	
	Spectrum
	unlicensed Spectrum

	
	Coexistence with existing 3GPP technologies
	new UE

	
	Traffic assumption
	DT and DO

	
	Device characteristic
	Device A or Device B or Device C



[bookmark: _Toc130490662]4.3	Device categorization
Ambient IoT devices are characterized in the study according to their energy storage capacity, and capability of generating RF signals for their transmissions.
The study considers that a device has one of the following energy storage capacities:
- Storage capacity 1: No storage at all.
- Storage capacity 2: Up to E1 Jouleslimited energy storage.
- Storage capacity 3: Up to E2 Jouleslimited energy storage.
Editor's note: Values of E1 and E2 are FFS, and it is possible that E1 = E2, in which case storage 2 and 3 could be replaced by a single description such as "limited energy storage".
Relying on these storage capacities, the study considers the following set of Ambient IoT devices:
- Device A: No energy storage, no independent signal generation/amplification, i.e. backscattering transmission.
- Device B: Has energy storage, no independent signal generation, i.e. backscattering transmission. Use of stored energy can include amplification for reflected signals.
- Device C: Has energy storage, has independent signal generation, i.e., active RF components for transmission. 
Editor's note: FFS whether to include device function; whether to include a target maximum power consumption for each device; whether/how to describe what stored energy is used for; if combinations of these devices are considered.
Note: For Device A, a simple protocol stack should be adopted. For Device A, Device B and Device C, a unified design principle should be assumed.
[bookmark: _Toc130490663]5	RAN design targets
[bookmark: _Toc130490664]5.1	Device power consumption
For Device A, the power consumption target during transmitting/receiving is [≤ 1 μW] or [≤ 10 μW],
For Device B, the target during transmitting/receiving is such that:
-	Device A power consumption ≪ Device B power consumption < Device C power consumption 1 mW; or 
-	Device A power consumption ≤ Device B power consumption < Device C power consumption.
The device power consumption for Device C is ≤ 1 mW to ≤ 10 mW.
[bookmark: _Toc130490665]5.2 	Device complexity
Editor’s note: In RAN#99, the following is a working assumption.
For Device A, the complexity target is to be comparable to UHF RFID ISO18000-6C (EPC C1G2).
For Device B, the target is such that:
-	Device A complexity < Device B complexity < Device C complexity.
For Device C, the complexity target is to be orders-of-magnitude lower than NB-IoT.
[bookmark: _Toc130490666]5.3	Coverage
The communication distance for indoor is less than 50m, and the communication distance for outdoor is more than 200m.
[bookmark: _Toc130490667]5.4	User experienced data rate
The user experienced data rate target is, at least for the uplink, maximum not less than 5 kbps, and minimum not less than 0.1 kbps.
[bookmark: _Toc130490668]5.5	Maximum message size (or maximum ‘TB’ size)
For inventory and positioning, the maximum message size is 100 bits; for sensor, the maximum message size is 1000 bits; for command, the maximum message size is 200 bits.
[bookmark: _Toc130490669]5.6	Latency
Editor’s note: For latency, RAN could wait for the further progress of SA1.
[bookmark: _Toc130490670]5.7	Positioning accuracy
The positioning accuracy is 10m for outdoor and several meters for indoor.
[bookmark: _Toc130490671]5.8	Connection/device density
The maximum connection density is about 100000 devices/km2 for outdoor and 1000000 devices/km2 for indoor.
[bookmark: _Toc130490672]5.9 	Moving speed of device
Editor’s note: It is FFS on absolute speed, relative speed, or both.
The Device A and Device B are generally with static or low speed and Device C is generally with static, low or medium speed.
5.10	Connection to core network
Connecting to the core network and coordinating management through the core network can better achieve coexistence with existing networks and reduce the impact on existing network performance. Connecting to the core network also allow better management on device mobility.
[bookmark: _Toc130490673]6	 Comparison and assessment
Editor’s note: This clause will analyze and compare which deployment scenario(s) are identified for each (representative) use case and the trade-offs between them, and identify assumptions on required functionality, as well as assess the RAN design targets for the {deployment scenario, use case} associations.
The coverage distance depends on the transmission power, reception sensitivity, antenna gain, and path loss etc. From a coverage perspective, there is a relationship between deployment scenarios and Topologies as following:
· For deployment scenario 1 and 4, if there is no obstacle, the base station could provide good coverage. Hence, Topology (1) is preferred in these scenarios.
· For deployment scenario 2, due to the building penetration loss, the direct communication distance would be significantly shortened; even for uplink, the signal strength is weakened. Under the scenario with higher interference, the communication may fail. As Topology (2) could provide bidirectional signal reinforcement for AIoT devices, Topology (2) is preferred in these scenarios.
· For deployment scenario 3 and 5, the direct communication distance is limited.
· The lower modulation factor causes the shorter communication distance, hence, the communication distance of Device A is shorter than Device B and Device C.
· When AIoT device with low receiver sensitivity is used, the downlink direct communication distance is shorter than uplink. In order to balance the downlink and uplink communication distance, Topology (3) could be further considered.
<Unchanged text is omitted>
 


3GPP
