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1. [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _GoBack]Introduction
This pCR implements the decisions made in RAN#99 for FS_Ambient_IoT_RAN.
The baseline text is that resulting after the inclusion into TR 38.848 v0.0.2 of the  pCR implementing the decisions from RAN#98-e, in RP-230571.
2. Proposed changes

<Unchanged text is omitted>
[bookmark: _Toc122038130]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
DT	Device-terminated
DO	Device-originated
DO-A	Device-originated – autonomous
DO-DTT	Device-originated – device-terminated triggered
IoT	Internet of Things
LPWA	Low-power, wide-area
LTE-MTC	Long Term Evolution – Machine Type Communication
NB-IoT	Narrowband IoT
RFID	Radio-frequency identification

[bookmark: clause4][bookmark: _Toc122038131]4	Deployment scenarios, use cases, services
[bookmark: _Toc122038132]4.1	Use cases/services
[bookmark: _Toc122038133]4.1.x	Representative use case <x>
Editor’s note: From the SID – “NOTE: A representative use case can be studied for a group of use cases that have similar requirements”. These sub-clauses, if any, will report how and which use cases have been taken into group(s) for study purposes.
[bookmark: _Toc122038134]4.2	Deployment scenarios and connectivity topologies
Deployment scenarios for Ambient IoT have been studied on the basis of a list of characteristics, and the representative use case(s) applicable to a scenario. The possible descriptions of the characteristics are as follows:
Table 4.2-1: Characteristics of deployment scenarios
	Characteristic
	Possible description entries

	Environment (of the device)
	Indoor
Outdoor
Indoor or outdoor

	Basestation characteristic (if any)
	Macro-cell-based deployment
Micro-cell-based deployment
Pico-cell-based deployment
None

	Connectivity topology
	See section 4.2.1
See NOTE 1.

	Spectrum
	Licensed FDD
Licensed TDD
Unlicensed

	Coexistence with existing 3GPP technologies
	Deployed on the same sites as an existing 3GPP deployment corresponding to the basestation type.
Deployed on new sites without an assumption of an existing 3GPP deployment.

Editor's note: In-band, guard-band, standalone band may also be reflected here, depending on FFS.

	Traffic assumption
	Device-terminated (DT)
Device-originated (DO)

DO traffic includes DO autonomous (DO-A), and DO device-terminated triggered (DO-DTT)
Editor's note: FFS: Further descriptions of types of DT, relationships between DO and DT, etc..

	Device characteristic
	See Section 4.1:
Device A
Device B
Device C


NOTE 1: The location of assisting or intermediate node, where applicable for the corresponding topologies, would need to be defined additionally.
The study has considered Ambient IoT deployments in-band to NR, in guard-band of NR, and in standalone band from NR.
4.2.1	Connectivity topologies
Editor’s note: The illustration of Topologies 1 and 2 here is just an example of the intention for writing the rest of the sub-clauses – it is not exclusionary to other topologies.
The following connectivity topologies for Ambient IoT networks and devices are defined for the purposes of the study. In all these topologies, the Ambient IoT device may be provided with a carrier wave from other node(s) either inside or outside the topology. The links in each topology may be birdirectional or unidirectional.
BS, UE, assisting node, or intermediate node could be multiple BSs or UEs, respectively. The mixture of indoor and outdoor placement of such nodes is regarded as a network implementation choice. Account would need to be taken of potential impact on device or node complexity. In the connectivity topologies, this does not imply the existence of multi-hop assisting or intermediate nodes.
4.2.1.1	Topology 1: BS ↔ Ambient IoT device
This topology includes the possibility that the BS transmitting to the Ambient IoT device is a different from the BS receiving from the Ambient IoT device.
4.2.1.2	Topology 2: BS ↔ intermediate node ↔ Ambient IoT device
In this topology, the intermediate node can be a relay, IAB node, UE, repeater, etc. which is capable of Ambient IoT.
4.2.1.3	Topology 3: BS ↔ assisting UE ↔ Ambient IoT device ↔ BS
4.2.1.4	Topology 4: UE ↔ Ambient IoT device
4.2.1.x	Topology X
4.2.2	Deployment scenarios
4.2.y	Deployment scenario <y>
In this deployment scenario […TBD…] is characterized according to Table 4.2.y-1.
Table 4.2.1-y: Deployment scenario <y>
	Applicable representative use cases
	Characteristic
	Description

	rUC1, rUC2, …, …
	Environment (of the device)
	

	
	Basestation characteristic (if any)
	

	
	Connectivity topology
	

	
	Spectrum
	

	
	Coexistence with existing 3GPP technologies
	

	
	Traffic assumption
	


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



4.2.2.2	Deployment scenario 2
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)
	

	
	Basestation characteristic (if any)
	

	
	Connectivity topology
	

	
	Spectrum
	

	
	Coexistence with existing 3GPP technologies
	

	
	Traffic assumption
	

	
	Device characteristic
	



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)
	

	
	Basestation characteristic (if any)
	

	
	Connectivity topology
	

	
	Spectrum
	

	
	Coexistence with existing 3GPP technologies
	

	
	Traffic assumption
	

	
	Device characteristic
	



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

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

	
	Basestation characteristic (if any)
	

	
	Connectivity topology
	

	
	Spectrum
	

	
	Coexistence with existing 3GPP technologies
	

	
	Traffic assumption
	

	
	Device characteristic
	



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

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

	
	Basestation characteristic (if any)
	

	
	Connectivity topology
	

	
	Spectrum
	

	
	Coexistence with existing 3GPP technologies
	

	
	Traffic assumption
	

	
	Device characteristic
	



<Unchanged text is omitted>
[bookmark: _Toc122038137]5	RAN design targets
[bookmark: _Toc122038138]5.1	Device Ppower 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; 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: _Toc122038139]5.2 	Device Ccomplexity
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.
[bookmark: _Toc122038140]5.3	Coverage
[bookmark: _Toc122038141]5.4	User experienced Ddata 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.
5.5	Maximum message size (or maximum ‘TB’ size)
5.6	Latency
[bookmark: _Toc122038142]5.75	Positioning accuracy
5.8	Connection/device density
5.9 	Moving speed of device
Editor’s note: It is FFS on absolute speed, relative speed, or both.
[bookmark: _Toc122038143]5.z	<RAN design target z>
<Unchanged text is omitted>

