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This document attempts to provide proposals for progressing the RAN Ambient IoT SI.
SID: RP-223396.
Annex: RAN#98-e decisions.
Use cases
	Agreement from RAN#98-e:
· Define the groups of Grouping A as follows, as a start point:
· Indoor
· Outdoor
· Indoor/outdoor
· Define the groups of Grouping B as follows, as a start point:
· Inventory
· Sensors
· Positioning
· Command
· Whether to incorporate Grouping A and Grouping B according to Approach 1 (include both separately) or Approach 2 (Group first by A, and second by B) will be decided in RAN#99.
· Mapping of SA1 use cases to the groups of each grouping will be discussed in the next meeting, including whether RAN needs to attempt that mapping, or only has to define the groups.



Approaches to groupings
Rapporteur: In submitted papers, it is seen that the representative use cases identified by use case grouping are mainly for the further identification of a proper set of deployment scenarios or design targets. Whether to use Approach 1 or Approach 2 is evenly divided. The following approaches of use case grouping have been proposed in the submitted papers.
· Based on Approach 1:
· By Grouping A.
· Dividing the Grouping A starting point into {indoor large area, indoor small area, indoor personal area}, and {outdoor large area, outdoor small area, outdoor personal area}. (Huawei)
· By Grouping B. (OPPO & CMCC mainly from the view of sorting SA1 KPI)
· Reducing the Grouping B starting point to combine positioning and inventory. (Ericsson)
· Based on Approach 2:
· Group first by A, and second by B. (Spreadtrum, QC, vivo, CATT, ZTE)
· Group first by A, and second by reducing the Grouping B to remove 'command'  (Samsung, but it actually becomes Grouping B as ‘indoor/outdoor’ as prefix for all)
· Group first by A, and second by increasing the Grouping B to add 'tracking' (DOCOMO)
Besides, there are some further observations on the approach of use case grouping from the submitted papers.
· As mentioned in Xiaomi’s paper, Grouping A is actually the environment (of device) factor defined as a characteristic of deployment scenarios.
· In RP-230670 (a company contribution from the rapporteur company), dividing the Grouping A starting point into {indoor large area, indoor small area, indoor personal area}, and {outdoor large area, outdoor small area, outdoor personal area} can help identify a clear set of deployment scenarios, as most of the characteristics of deployment scenarios are determined by the environment (of device) and service area size.
· As mentioned in some companies’ paper (e.g., CMCC, CTC, OPPO), Grouping B can help understand the SA1 KPIs, which could be beneficial to identify the RAN design targets. 
· Regarding Grouping B, deployment scenarios will be suitable for some of the SA1 use cases involving the same functionality, but not all of them. E.g., though both involves the functionality of ‘Sensors’, the deployment for ‘smart home’ can be quite different than the deployment for ‘forest fire monitoring’.
· In the latest version of SA1 TR 22.840, more use cases involving the functionality of command have been included. The KPIs have also been added for some of the existing use cases involving command.
· The set of functionalities (Inventory, Sensors, Positioning, Command) agreed for Grouping B in RAN#98e is followed by most submitted papers.
Given the above, it is suggested to focus on the following two routes for the identification of representative use cases.
Proposal 2.1: For representative use case construction:
· If using Approach 1: 
· For identifying deployment scenarios, dividing the Grouping A starting point into {indoor large area, indoor small area, indoor personal area}, and {outdoor large area, outdoor small area, outdoor personal area}.
· For study of design targets – use Grouping B.
· If using Approach 2:
· Group first by A, and second by B (i.e. no change).

Rapporteur: Having studied companies’ inputs to deployment scenarios (Section 3), the Rapporteur thinks it may be useful to discuss those again first, to clarify how the rUCs would be used, and then return to their construction.

Rapporteur (Tues): Since we have an offline consensus on handling of deployment scenarios, it seems we may indeed have identified our rUCs via a different route as being {indoor, outdoor} X {inventory, sensors, positioning, command}. Hence:
Proposal 2.1-v2: Define the following representative use cases:
· rUC1: Indoor inventory
· rUC2: Indoor sensors
· rUC3: Indoor positioning
· rUC4: Indoor command
· rUC5: Outdoor inventory
· rUC6: Outdoor sensors
· rUC7: Outdoor positioning
· rUC8: Outdoor command

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	
	



Whether to perform the mapping from SA1 UC to RAN rUC?
Rapporteur: The intention of rUC is to group target use cases of Ambient IoT and represent the common characteristics and KPIs for each group. For the purpose, a mapping from SA1 UC to RAN rUC is expected to help understanding. According to the conclusion on the set of representative use cases, the corresponding mapping tables from the submitted papers can be summarized as the start point. 
Proposal 2.2: Based on the conclusion on the set of representative use cases, the corresponding mapping from SA1 UC to RAN UC can be included in the TR for reference. (Content TBD).

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	We support this. The use case of SA1 belongs to the original requirement, and the mapping from the use case of SA1 to RAN can more clearly determine the key requirement KPI to guide further design.

	CTC
	Agree

	Futurewei
	Support

	OPPO
	We agree this method. There could be the case that SA1 can categorize the use cases into few categories, OPPO and CMCC contributions  has shown that and it will be concluded soon. It would be fine to map to RAN from the categories.

	Xiaomi
	The mapping is needed to complete the TR. And companies should be flexible about the mapping itself, since the deployment and its RAN design target is more important.

	LGE
	Agree

	Sierra Wireless
	Support

	Huawei
	Agree, but for those SA1 use case(s) if companies have different understanding on which representative use case to be mapped, it is unnecessary to take time-consuming discussion in RAN. The ambiguous SA1 use cases can be labeled (e.g., by ‘[]’) and possibly appeared in multiple rUCs.

	CMCC
	Agree, we also think it would be beneficial for understanding SA1’s common characteristics and KPIs.

	Rapporteur (Tues)
	Seems clear. Then I will suggest a structure as:
	rUC
	Applicable SA1 UCs

	rUC1 – Indoor inventory
	#1: Automated warehousing, #x (yyy), ….

	…
	…




	Panasonic
	Support

	ZTE
	Agree to grouping the SA1 use cases (with attempt to extract consistent KPIs for each group) and map different use case groups to different RAN deployment scenarios.



[bookmark: _Deployment_scenarios]Deployment scenarios
FFS on whether device characteristic is added to the table
Rapporteur: Several companies make the proposal to add or give example of deployment scenario tables with adding device characteristics in their papers. It seems most of them are mainly talking about to add Device A/B/C.
Proposal 3.1: Add device characteristics into the deployment scenario table, with possible values of ‘Device A’, ‘Device B’, ‘Device C’.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	New H3C
	We  support this proposal to define Device A/B/C

	Spreadtrum
	Support.

	CTC
	Generally fine, just a comment that it seems no need to add device characteristics if three types of devices are all present in deployment tables.

	Futurewei
	Support. Likely not all 3 device types are feasible for all scenarios

	OPPO
	We also think all the Devices A/B/C will apply. Then, we may not describe them in the deployment scenarios.

	Xiaomi
	Support

	Ericsson
	Agree

	Philips
	Support

	LGE
	Already reflected in the offline consensus

	Sierra Wireless
	Support

	Huawei
	Agree. Our understanding is the deployment table should add device types from table structure perspective. Whether all 3 devices are suitable for all deployments could be further studied e.g. with brackets

	CMCC
	Agree to add device characteristics. 

	Rapporteur (Tues): 
	This seems stable, will move to Section 9.

	Intel
	Support 

	Panasonic
	Support

	ZTE
	Agree to add device characteristics into the deployment scenario table, which can help to describe the deployment scenarios and capabilities of each device type more clearly.
We also tend to think not all 3 device types are feasible for all scenarios. 




FFS on possible values for each characteristic row
Rapporteur: The possible values to be added in the ‘Description’ of the deployment scenario table are captured by RAN#98 agreements. In addition, one company propose new values for “Coexistence with existing 3GPP technologies” when base station is not present, for the sake of clarification. Otherwise it is unclear how to address this case. The below is that proposal for comments.
Proposal 3.2: The possible values for ‘Coexistence with existing 3GPP technologies’ are:
· When basestation deployment is present: ‘co-site’, ‘new site’ (as per RAN#98-e)
· When basestation deployment is not present: ‘legacy UE’, ‘new UE’ 

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	Before studying coexistence with existing 3GPP technologies, it is necessary to clarify the definition of new UE.

	CTC
	It seems not appropriate to use ‘legacy UE’ and ‘new UE’when BS is not deployed, since it is really hard to understand what is the ‘new UE’ and how to define a ‘new’ UE? We think using ‘co-exist infrastructure’, ‘new exist infrastructure’ could be a representative description no matter basestation deployment is present or not, where the infrastructure includes the base station, UE, or other necessary nodes.

	Futurewei
	We are not convinced that ‘legacy UE’ can be used here. If it is really legacy, does it mean no standards impact at all?

	OPPO
	The new and legacy UE should be carefully described. Is the New UE means the UE capable of ambient IoT energizing or communication?

	Ericsson
	Regarding using “legacy UE”, we have similar concerns as other companies above.

	Philips
	We share similar concerns as other companies on the definition of “legacy UE”, “new UE”. If basestation deployment is not present, should this be considered as the case of out-of-coverage of existing 3GPP infrastructure?

	LGE
	Considering comments so far, it would be better to add sufficient description to clarify the meaning of ‘legacy UE’ and ‘new UE’ in the context of coexistence

	Sierra Wireless
	Agree with above companies that ‘legacy UE’ can not be used. WRT to “New UE” since we do not have a WI yet, we can’t point to a release where this would be included but could use text “>=Rel19 UE”. Alternately, we can just put “NA” where there is no BTS in the deployment scenario.

	Huawei
	Agree. For the deployment with UE involved, the UE can be legacy 3GPP UE e.g. smartphone without hardware change to support Ambient IoT (e.g. providing carrier wave), while we understand new UE means it requires hardware change on top of legacy UE to support Ambient IoT (e.g. full-duplex).

	CMCC
	Generally fine, but we think ‘new UE’ can be replaced by other terminology, e.g., ‘Ambient IoT compatible UE’, not a strong view.

	Rapporteur
	Companies seem to need further explanations of the characteristic of the UEs being referred to, as well as consideration of the terminologies to describe them. I’ll let this discussion continue, needing response from interested companies, before considering how to evolve the proposal in a next step. 

	Intel
	We are generally fine with the intention to add different UE types for the case of new BS deployment. FFS to the exact naming

	Panasonic
	We agree other companies that the need to clarify the meaning of "legacy UE" and "new UE".

	ZTE
	Agree with above concerns that ‘legacy UE’ cannot be used. 
We also have similar understanding as Philips that, if BS deployment is not present, this may be considered as the case of out-of-coverage of existing 3GPP infrastructure. Whether and how a (new) UE can be applied in this scenario rely on the solutions. This is irrelevant to the “Coexistence with existing 3GPP technologies”. Whether a legacy UE can be applied in this scenario is out of the scope of this RAN SI.
For the discussion of “Coexistence with existing 3GPP technologies”, we suggest to stick to the existing concept, e.g., in-band, guard-band and standalone. Moreover, we think the meaning of ‘co-site’ and ‘new site’ are unclear and not needed. Based on our roughly understanding, In-band and guard-band can correspond to ‘co-site’ scenarios, while standalone can correspond to ‘new site’ scenarios.

	Qualcomm
	It is not clear whether legacy UE would work in any topology.



FFS on whether/which rows can be indicated with more than one value
Rapporteur: Several companies give example of deployment scenario tables in their paper without concrete proposal but it seems more than one value occur in most rows. One company propose the row of Topology does not contain more than one value. In addition, various examples of multi-value rows are shown in papers.
Proposal 3.3: All rows in the deployment scenario tables can be indicated with more than one value.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	Support.

	CTC
	Support.

	Futurewei
	Support.

	OPPO
	Fine with that

	Xiaomi
	Support

	Ericsson
	Agree

	Philips
	Agree

	LGE
	Already reflected in the offline consensus

	Sierra Wireless
	Agree

	Huawei
	It is our understanding ‘connectivity topology’ shows how the RAN nodes are organized and operated with Ambient IoT, which is the core of deployment scenarios. Consequently, single value for ‘connectivity topology’ is beneficial to understand how to apply the identified deployment scenarios into practical use cases. However, we could live with the offline consensus where one deployment scenario table could contain more than one topologies.

	CMCC
	Support.

	Rapporteur (Tues)
	Seems stable. Will move this to Section 9 (offline stable).

	Intel
	Support 

	Panasonic
	Agree

	ZTE
	Agree



Traffic assumption
Rapporteur: Several papers discuss traffic assumption of DO and DT. Most likely the interested companies think the concept of DO and DT in this topic so far might be different that the understanding of legacy way where MO and MT traffic means the data flow is originated from UE or transmitted to a UE. Some company further sub-divides DO and DT into different traffic types. It seems some clarification and the need of the clarification could be discussed at least for DO case which seems are mostly mentioned in interested company papers.
Proposal 3.4: If found necessary, traffic assumption of Device-Originated (DO) is further clarified as including Device-Originated autonomous report and Device-Terminated triggered report, in the study.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	We support this proposal. 
We think this is necessary, mainly for sensor scenarios. The service type of the Sensor depends on the deployment conditions and the device type. For example, for device B/C, the device does not need to be activated on the network side. Therefore, it can trigger service reporting according to the detected threshold. For device A, it must be activated on the network side before reporting services.

	OPPO
	We do not see the need of the further defining the type of traffic. This are not essential for the deployment.

	Xiaomi
	Agree with the further explanation for DO 

	Ericsson
	Agree

	Philips
	We think this is a useful proposal

	Apple
	In principle, we are fine, but some comments for consideration:
In our view, key difference between DO and DT is that DO require capability to initiate transmission itself (more suited to device type C) and DT requires some trigger from the reader and the device responds to that trigger (more suited to device type A and B, but also applicable for type C). Also, the proposal seems too specific that it suggest “report” as the only possibility. Therefore, proposal can be more generalized.

	LGE
	It depends on further discussion on those traffic cases

	Huawei
	In general, more detailed descriptions may help understanding. Thus we would like first to see the necessity of such further description on DO, and the values it would bring to the later RAN design.

	CMCC
	OK with the clarification and we think both DO and DT need to be studied.
Besides, in RFID, there exist RTF (Reader Talks First) for passive tag, similar with DT and TTF (Tag Talks First) for active tag, similar with DO, both of which we think is pretty much the same here.

	Rapporteur (Tues)
	Apple: We can generalize over the word “report” by deleting it, as below.
LG: Not sure your exact meaning, but maybe you can be ok with this high-level statement, and there is the possibility to clarify them further later (in RAN and./or WGs).
And, it seems from above it is “found necessary” by most companies.
Proposal 3.4-v2: If found necessary, Traffic assumption of Device-Originated (DO) is further clarified as including Device-Originated autonomous (DO-DOA) report and Device-Terminated triggered (DO-DTT) report, in the study.

	Intel
	We are in principle fine with the proposal 
For ‘Device-Originated autonomous report’, we would like to clarify it may include two sub-types too. One is that the A-IoT device can start its transmission in the timing/resource configured by early high layer signaling. The other one is the A-IoT device can start with contention based random access to data transmission. 

	Panasonic
	We agree further explanation for DO.
We are not sure the traffic assumption is included in the following deployments scenario tables. Currently all tables are described as " Device terminated and originated". The traffic assumption may be more orthogonal to deployment scenarios but more related to specific use cases. Therefore, we propose traffic assumption is separated from deployment scenario to describe the environment.

	ZTE
	Agree.
Device-Originated Autonomous Report and Device-Terminated Triggered Report are different ways, and need to be clearly distinguished and defined.

	Qualcomm
	Agree



Deployments scenario tables
Rapporteur: Several companies give example of deployment scenario tables in their papers. Generally, all of them could be regarded as 4 ways:
· 3 tables for indoor, outdoor, indoor/outdoor respectively
· 8 tables h for identified deployment scenarios considers where the device is located and how it is connected in RAN, including (indoor device, indoor BS), (indoor device, outdoor BS), (indoor device, intermediate node to outdoor BS), (indoor device, UE as reader), (outdoor device, outdoor BS), (outdoor device, intermediate node to outdoor BS), (outdoor device, outdoor BS with assisting node), and (outdoor device, UE as reader)
· 3 or 4 tables for Grouping B use cases including inventory, sensor, positioning, and command
· 8 tables for use case by Approaching 2 (i.e. indoor inventory, indoor sensor, indoor positioning, indoor command, outdoor inventory, outdoor sensor, outdoor positioning, and outdoor command
It seems difficult to say why a deployment is mainly suitable for a certain use case but not for others at RAN level. Thus from use case perspective, it might lead very similar deployment in terms of base station/UE, topology, spectrum etc. for each use case. This can be observed from papers.
The Rapporteur has sought a middle ground, and proposes to have 5 deployment scenario tables where all aspects of above 4 ways should be reflected.
Note the title of each table is important information, together with the entries. In [square brackets] where Rapporteur thinks discussion or clarification is needed.

Rapporteur: We reached an offline consensus on the version of proposal 3.5 below, on Monday evening.
Proposal 3.5 (offline consensus): The following 5 deployment scenarios are studied and captured in the TR:
· Note1: all the detailed values (with or without square brackets) in the tables are to be further discussed
· Note2: the location of assisting or intermediate node, where applicable for the corresponding topologies, would need to be defined additionally. 

Deployment 1: 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)

	
	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 3: Device indoors, UE based reader
	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
	Licensed FDD, Licensed TDD or Unlicensed

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

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or [C]



Deployment 4: Device outdoors, Outdoor base station
	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 based reader
	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
	Licensed FDD or Licensed TDD

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

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or [C]




Connectivity topologies
FFS on Topology (5)
Rapporteur: There is minimal support for further studying this topology, as in most papers it is observed that it can be constructed/derived from other topologies (1) – (4) and their various NOTEs.
Proposal 4.1: Do not include Topology (5) in the study.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	New H3C
	We support this proposal because topology 5 can be derived from other topology.
Regarding topology, we suggest adding unlicensed band to spectrum because unlicensed band can be used for the link between assisting/intermediate node and UE if  location of assisting/intermediate node is indoor.

	Spreadtrum
	Support.

	CTC
	YES. Topology 5 can be replaced by one or a combination of other topologies and can be removed.

	Futurewei
	Support.

	OPPO
	We support.

	Xiaomi
	Agree with the proposal.

	Nokia
	Nokia support to include topology 5 to enable multi-static backscatter devices activated and read by UEs. This is an important topology du to the low coverage range for the backscatter devices. Alternative, the topology #3 or #4 can be modified to enable multi-static backscatter devices activated and read by UEs.

	Ericsson
	Agree

	Philips
	We agree with the proposal.

	Apple
	Please clarify, if UE <-> Ambient IoT <-> UE can be supported by combination of topology 4). If yes, then we are fine to not include topology 5 explicitly. If not, then we think for topology 5), at least UE<->Ambient IoT<->UE is an important topology especially considering personal IoT within personal coverage area.
Also, a comment related to deployment scenario 5:
For deployment scenario 5, unlicensed spectrum should be included as well. For the case when reader is a UE, we think that interference can be controlled and should not be an issue, especially considering very short-range communication between UE and ambient IoT device

	LGE
	Agree

	Huawei
	Agree, as Topology (5) can be covered by the combination of agreed topologies

	CMCC
	Agree to remove Topology 5.

	Rapporteur (Tues)
	Nokia, Apple: Comments by companies seem to accept that topology (5) exists in how it can be derived by combining other topologies. Hence, I do not change this proposal, and it might be stable, hence in section 9.

	ORANGE
	ORA supports topology 5 to enable bi-static backscatter devices to be illuminated by BS and read by UE or illuminated by UE and read by BS.

	CMCC
	Agree to remove Topology 5.

	Intel
	OK

	Panasonic
	Support

	ZTE
	We agree with Proposal 4.1.



FFS on combination of topologies
Rapporteur: CATT wish not to preclude combinations, and Huawei/HiSilicon suggest allowing them as an implementation choice which can be mentioned in the TR.
Proposal 4.2: If companies wish to propose a concrete combination of topologies they are invited to do so during RAN#99.
· Assumption:
· No specific study of combination of topologies. Combinations are regarded as a network implementation choice. This will be mentioned in TR 38.848.
· The study hence targets the same Ambient IoT air interface for all connectivity topologies.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	New H3C
	OK 

	Futurewei
	Support.

	OPPO
	OK

	Xiaomi
	Support the proposal

	Ericsson
	Agree

	Philips
	Agree

	Huawei
	Agree. We think the connectivity topologies should aim to be transparent to Ambient IoT device, to avoid increasing device power consumption and complexity due to various connectivity topologies and their combinations.

	CMCC
	Suggest focusing on the most representative topologies and left the combinations to network implementation.

	Sierra wireless
	Should we also add “intermediate” node used in topology 2?

	Rapporteur (Tues)
	Seems stable. Will move the assumption part to Section 9 (offline stable).
Sierra Wireless: I am not sure if your comment is intended for this part.

	Panasonic
	Agree

	ZTE
	Generally fine with the proposal. 
But think it still needs to clarify the definition of Ambient IoT air interface, e.g., whether it corresponds to all the interfaces between device to base station, device to UE, device to assist node, and device to intermediate node?

	Qualcomm
	Agree



FFS on BSs, UEs, or assisting nodes
Rapporteur: There seems no opposition to having this concept, with some limitations such as noting that an Ambient IoT device will be processing-constrained and would have implications on joint reception e.g. CSI at the device.
However, the allowance of multiplicity of the node does not seem to alter the basic nature of the topologies.
Proposal 4.3: BS, UE, or assisting node could be multiple BSs, UEs or assisting nodes, respectively. Account would need to be taken of potential impact on device or node complexity.
· Capture this above statement in TR 38.848,
· No need to re-express any agreed topologies to account for this above statement.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	New H3C
	OK

	Spreadtrum
	Our understanding for multiple BSs, UEs or assisting nodes are as follows: 
· For multiple BSs and multiple UEs, as analyzed in our contribution, multiple BSs and multiple UEs can be considered for the purpose of separating transmitting and receiving, and they are transparent to the device and will not increase the complexity of the device.
· For multi-assisting nodes, we think that although multi-assisting nodes are beneficial to improve performance, they may increase the complexity of the device.
Therefore, we are fine with multiple BSs, UEs, but suggest to remove “assisting node” here, i.e.,:
BS, UE, or assisting node could be multiple BSs, UEs or assisting nodes, respectively. Account would need to be taken of potential impact on device or node complexity.

	CTC
	YES. The different base station/UE is more flexible for network implement and is capable to acquire performance gain through joint processing, i.e., CoMP. Hence, multiple BS/UE deployments should not be precluded from TR.

	Futurewei
	We are ok with this.

	OPPO
	The multiple BSs/Nodes/UEs would be necessary for the ambient IoT, which is quite limited with coverage. 
Further, with this agreed. The deployment scenarios about the indoor or outdoor should be updated. Should all the gNBs outdoor in out door scenarios? Or part of them are outdoor? That will be same for assistant nodes and UEs.

	Ericsson
	Agree

	Philips
	Agree

	Sierra wireless
	Should we also add “intermediate” node used in topology 2?

	Huawei
	Agree. Joint transmitting or receiving by multiple BS, UE or assisting node can help to improve the performance. However, this kind of optimization should be transparent to Ambient IoT device as a network implementation.

	CMCC
	Yes. To support Ambient IoT positioning, it would be needed to joint reception of UL signaling.
We also think that multiple assisting nodes can be applied for expanding coverage and therefore should not be removed.

	Rapporteur (Tues)
	It seems that companies agree to the multiple nodes concept and in most cases regard it sufficient to capture a statement in the TR.
On indoor/outdoor mixtures, etc. There is already the NOTE2 from the offline consensus on deployment scenarios, so suggest to handle under that.
In short, it suggested to regard the 5 deployment scenarios as the basic units of deployment, similar as the topologies are regarded. Combinations are then possible but I would emphasize that this is not an effort to multiply every hypothetical possibility since little benefit accrues to the group from that effort. Rather, we expect companies to focus on relevant such cases only.
The suggestion is to mention this ‘mixture’ point in text, without expending specific effort debating over how much more to do.
Spreadtrum: I think your alteration is already covered by “account would need to be taken…” which can be used when it comes to make recommendations and design choices.

Proposal 4.3-v2: BS, UE, or assisting node could be multiple BSs, UEs or assisting nodes, 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, 
· Capture this above statement in TR 38.848,
No need to re-express any agreed topologies to account for this above statement.

	Intel
	Clarification is necessary. 
Taking topology (1) as example, do multiple BS means 
· ‘(BS1, … BSn) <-> A-IoT device’, or 
· ‘BS1 -> A-IoT device -> BS2’, or 
‘‘(BS11, … BS1n) -> A-IoT device -> (BS21, … BS2n)’

	Panasonic
	Agree

	ZTE
	Agree with Sierra wireless that “intermediate node” should also be added in the statement of Proposal 4.3. 

	Qualcomm
	Handling the presence of multiple assisting nodes would be required, irrespective of whether the design targets actively using multiple assisting nodes or not. What we mean is that a backscattered signal will reach multiple nodes (assisting nodes).  Providing some protocol for assisting node selection and association may be more complex in some cases then simply allowing multiple devices to decode and forward (in applicable topologies).



FFS on if two BS can be different in topology (3)
Rapporteur: There are some concerns to having this concept, with some limitations such as noting that such variants of Topology (3) should be transparent to Ambient IoT device, and the realistic nature of the concept.
It seems that proponents need to further explain their motivations on the above points before the FFS can be resolved.

	Company
	Comments

	
	



[bookmark: _Ref129979086]TR 38.848 descriptions of topologies 
Rapporteur: There is an example in the pCR submitted in RP-230676. These are mostly simple descriptions of the agreements to date, however we should point out they do also include in certain isolated sentences our own proposals for representative use cases.
The Rapporteur may suggest taking each topology TP in turn, after resolving the above FFS points, to see what changes are agreeable according to company views, on aspects other than relation to rUCs.
Rapporteur notes some observations that topology (3) should be clarified as being ‘one direction at a time’, and suggests this can be handled during this TP writing process, and is in fact already included in the above pCR.
Proposal 4.5: TBD, likely by email.
· Companies may choose to provide any comments on the above in this table on the TPs in RP‑230676, but please note that matters to be answered in the “FFS resolution” parts of this section can wait, i.e. no need to duplicate comments.
	Company
	Comments

	Philips
	We observe the title of 4.2.1.3 uses “assisting UE”, which should be “assisting node”. 
Also, we notice the descriptive definition of “intermediate node” in 4.2.1.2 and “assisting node” in 4.2.1.3 is almost the same.
Is there a difference between an ‘assisting’ node and an ‘intermediate’ node. If so, can we define that? If not, can we standardize on one term? (We would propose to use the term ‘intermediate’, since that defines its position in the topology rather than its function.)

R: For the difference, it is given by the topologies agreements, and illuminated by the figures.



Devices
Energy storage E1, E2
Rapporteur: Some companies demonstrate ways to provide values for E1, E2, arriving at:
· Qualcomm: E1 = [1 μJ], E2 = [50 μJ]
· Samsung:
· For low voltage (1.9 V): E1 ≤ 3.61 μJ, E2 ≤ 7.22 μJ
· For high voltage (3.3 V): E1 ≤ 2.18 μJ, E2 ≤ 4.36 μJ
· Huawei, HiSilicon: E1 = 100 μJ, E2 = 1 J, as reference upper bounds on what is needed by the device, while calculating particular examples of E1 = 10 μJ, E2 = 100 mJ.

Other companies (including vivo, Ericsson, Apple, NEC) suggest retaining the general energy storage framework, and leaving it that E1 < E2, with in some cases refinements:
· E1 at least an order-of-magnitude less than E2.
· A Storage 2 device has limited energy storage capability and therefore may be temporarily unavailable for communication due to shortage of energy
· A Storage 3 devices has sufficient energy storage capability and therefore assumed to be always available for communication. 
Futurewei and Nokia/NSB suggest defining only E1, and CATT effectively say the same with E = 600 J.
There are also some suggestions to come back to E1, E2, leave to WG-level, or use other differentiation between devices.

Rapporteur: Overall, most companies lean away from RAN agreeing to definite values for E1, E2, whilst still accepting to keep the basic framework. Since it is a TR, RAN can take the view that the worth of this exercise is in the studying and discussion, and can record in the TR the values that companies have reported, whilst retaining the basic framework for WGs to refer to.
Proposal 5.1-1: TR 38.848 reports:
“As a reference for potential WG-level effort, the following framework relating to energy storage of Ambient IoT devices was studied:
· Storage 1: No storage at all
· Storage 2: Up to E1 joules
· Storage 3: Up to E2 joules
Companies reported values for
· E1 of 1 μJ, 3.61 μJ (at 1.9 V), 2.18 μJ (at 3.3 V), 100 μJ (upper bound); or that E1 should be at least an order-of-magnitude less than E2.
· E2 of 50 μJ, 7.22 μJ (at 1.9 V), 4.36 μJ (at 3.3 V), 1J (upper bound), 600 J.”

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	It seems that the reported values for E1 and E2 are based on different calculation methods, so that the values are quite different. We suggest to align the calculation method among companies first, and then to check whether we can provide valid reference values for potential WG-level effort.

	CTC
	The energy storage value is related to the energy harvesting source, power leakage, cost, and other factors. Whether or not to define the values of E1 and E2 at this stage needs careful consideration. Maybe leave it to WG-level, or using other differentiation between devices would be appropriate.

	Futurewei
	If it is up to the companies to report, then we only need two categories, one without storage and one with storage and its storage capacity is to be reported.

	OPPO
	Though this, the definition and meaning to real circuits by E1/E2 would be quite diverge. Thus, we would rather on hold for definition. Without this, the RAN progress seems unaffected.

	Xiaomi
	We agree that E1 should be at least an order-of-magnitude less than E2. 

	Ericsson
	Defer the discussion. This proposal can be discussed after we settle the RAN design targets, such as device power consumption, data rate, etc., which are important to know for determining the energy storage size.
Also, for Storage 2 and Storage 3, we propose to replace “Up to” with “at least”. The minimum storage is more important to know from NW and protocol design perspectives. 

	Samsung
	The values of E1 and E2 may vary depending on the implementation or form-factor and more concrete definition. Instead of using diverge  definition we suggest companies provides details to capture as examples of E1 and E2 values in TR.

	Philips
	We tend to think that values for E1 and E2 should be minimum bounds, not maximum bounds. This is on the grounds that certain features, e.g., positioning, long range, etc., will require a certain minimum level of energy: devices capable of such features should therefore be able to store at least that level of energy.
We also think that the figures for energy storage should relate to the radio functionality only because the important figure for RAN is the amount of energy available to send and receive data. Other functions, e.g,, sensing, and their energy requirements are out-of-scope.

	Apple
	In our view, mapping of these storage capabilities to agreed device types is fine. However, for a given device type, we don’t think we need to define multiple capabilities. This may lead to further categorization of device type

	Sierra Wireless
	We feel we should not be too specific here and not sure it is important that we need to define these right now (Or ever). Once we define max TBS, min data rate (at worst coverage), and max power consumption for different device types, then these number will be easy to calculate. 

	Huawei
	In our understanding, E1 corresponds to the energy consumed per report by the Ambient IoT device based on passive RF components. With uW-level power consumption, the stored energy should be at uJ or 10uJ level, thus an upper bound of 100uJ should be sufficient. Meanwhile, E2 corresponds to the energy required to support persistent operation with discontinuous environmental energy sources for the Ambient IoT device capable of active transmitting. Consequently, E2 should be orders of magnitude higher than E1.

	CMCC
	We think using upper boundary will cause confusing. 
Considering an Ambient IoT device with energy storage significantly less than E1 (at least an order-of-magnitude less than E1), such energy storage can cause ambiguity in estimating device lifespan.
So, we recommend to setting lower boundary for E1 and E2 based on capacitor.

	Rapporteur (Tues)
	Many companies express the concern on the definition of ‘E1’ and ‘E2’. The rapporteur also observed quite different understanding on the meaning and assumptions on the related parameters for energy storage from the submitted papers, which lead to the varied numbers as reported.
Meanwhile, many companies view the capacity of energy storage as implementation issue, and prefer simply mention it as without or with energy storage. Several suggest E1, E2 should be taken as minimum storages, rather than maximums or hardware limits.
Regarding the suggestion of discussing about this topic after settling the RAN design targets, energy storage is not included in the RAN design targets, and it seems not be able to clearly reflect the requirements on Ambient IoT device.

Based on the above, the rapporteur suggests the following way forward.
Proposal 5.1-1-v2: The TR captures the energy storage value 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, with numbers as reference for E1 and E2 after the corresponding definition been clarified and agreed.
As proposed by some company, an alternating to Option 2 can be
· Option 3: Three levels
· Storage 1: Without energy storage
Storage 2: Up to E1/E2 joules, with multiple sets of numbers for E1 and E2 captured, and also including the corresponding details of the definition for each set.

	Intel
	We prefer to define exact value of E1/E2 or even more capability of energy storage in WG meetings

	ZTE
	We agree with Ericsson and CMCC.




FFS on device descriptions
On the following FFS points, there are few input views:
· FFS: Whether to include device function
· Rapporteur: Of the two inputs, one company wants to include a Tx-only device, and another does not. Suggest to close FFS without action.
· FFS: Whether to include a target maximum power consumption for each device
· Rapporteur: Of the two inputs, one company wants to include (though giving no suggestion for how) and the other does not. Suggest to consider this under ‘design targets’ instead, where device power consumption is already defined in the SID. Hence, close FFS without action.
· FFS: Whether/how to describe what stored energy is used for (in addition to the statement for Device B)
· Rapporteur: No company proposes further effort on this. Close FFS without action.
· FFS: if combination of these devices will be considered
· Rapporteur: One company would like to study this, while another concludes that it is assumed to be a device implementation matter, with potential advantages, but without affecting the RAN-level feasibility study. Suggest to check whether to capture in the TR, without specific detailed study in RAN.

Proposal 5.2-1: The following FFS points are closed without action:
· FFS: Whether to include device function
· FFS: Whether to include a target maximum power consumption for each device
· FFS: Whether/how to describe what stored energy is used for (in addition to the statement for Device B)

Proposal 5.2-2: The TR captures that:
· One Ambient IoT device may comprise both Device A/B and Device C, according to device implementation choice.
· E.g., may operate as Device C or Device A/B according to e.g. different traffic characteristics such as device-originated or device-terminated traffic, or different pathloss.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	In our understanding, it would be beneficial that Device C can fall back to Device B/A under the condition of insufficient energy, i.e., improve the flexibility of Device C.
Therefore, we suggest to add a bullet:
· Device C can fall back to Device B/A under the condition of insufficient energy.


	CTC
	Support this proposal. The combination of device A/B and device C is better to be captured in the TR to clarify such implementation, otherwise it may not be so clear whether such a combination is included in a device implementation matter.

	Futurewei
	Ok. But seems not critical for RAN study and standards work.

	OPPO
	Understand the intention. However, if Ambient IoT device comprise both Device B and Device C, it seems not comprise Device A. It already has power storage.
The combination is actually B and C.

	Xiaomi
	Support  Proposal 5.2-2 and also Spreadtrum’s comment.

	Ericsson
	With regards to “Whether to include device function”, we propose to clarify the reception capabilities of devices A, B, and C in their respective descriptions. This aspect is important to know while discussing the RAN design targets.  

	Apple
	Generally support.
One clarification, could any other device type comprise any of the ambient IoT device types?

	Sierra Wireless
	Support Ericsson proposal to clarify which devices support reception capabilities. 

	Huawei
	We are OK with the proposal in general. The combination of different Ambient IoT device can be regarded as a vendor implementation choice.

	CMCC
	We are fine to close the FFS. Regarding to proposal 5.2-2, we wondering whether the transition between device A/B and C is visible from the reader point of view and if that require additional standardization work for ambient IoT interface?

	Rapporteur (Tues)
	On whether “fallback” is added, this looks to be clearly a specific design choice  that a RAN SI level should not make, and belongs to later WG efforts, or a SID/WID.

OPPO: The “/” was intended to mean it would operate as one or the other, as a Device A is not a Device B, and vice-versa.

Ericsson, Sierra Wireless: See additional proposal 5.2-3 below.

Proposal 5.2-2-v2: The TR captures that:
· One Ambient IoT device may comprise both {Device A and Device C} or {Device B and Device C}, according to device implementation choice.
Such a device may operate according to e.g. different traffic characteristics such as device-originated or device-terminated traffic, or different pathloss.

	Intel
	We are fine with combination of device A/B and C

	ZTE
	Generally fine with the proposals. 
One clarification is that, for the device which comprise both Device A/B and Device C, does it mean that both active signal generation and Backscattering are supported by such device?

	Qualcomm
	In RAN level study, the hybrid type (C+A/B) of device can be captured in high level as potential implementation choice. Further details could be discussed during WG level study.



Proposal 5.2-3: Update the descriptions of the Devices to state they have reception capability.
· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Qualcomm
	We assume that an example device that transmits only in response to a certain received triggering signal (that can be even device specific) can be still counted as a device with no reception capability. With that assumption, we think devices with no reception capability should be included. 



Design targets
Across papers, the total list of design targets appears to be:
(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 density
(i) Mobility
(j) Security
(k) Coexistence with existing network infrastructure

Rapporteur: In papers, it seems that (i) mobility, (j) security, and (k) coexistence with existing infra are expressed as ‘required functionalities’ to be supported in the view of those companies, rather than as RAN design targets.
Rapporteur: It seems there is a general method in papers of not stating in detail how a design target is defined, preferring instead to set boundaries of what is needed. It can be presumed that this is sufficient for RAN-level decisions, and WGs are left in a potential future SI/WI to fill in further details. 
Rapporteur: Suggest a 3-step plan:
1. Settle the list → Proposal 6-1.
· NOTE: The SID instructs “at least including” – power consumption, device complexity, coverage, data rate, positioning accuracy.
2. Decide which are per ‘Device’ A/B/C, and which are common across Devices. → Proposals 6-2
3. Decide the content of each target, according to Step 2. → Proposals 6-3.

Rapporteur: We reached an offline consensus on the version of proposal 3.1 below, on Monday evening.
Proposal 6-1 (offline consensus): 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

Rapporteur (Mon. eve): Based on the moderator’s comments on Monday evening, we do not need to treat these next two proposals 6.2-a and 6.2-b – rather going directly into the per-target proposals after. The comment box is provided in case there is anything essential to remark.
Proposal 6-2a: The following design targets can have different targets among Device A, B, C:
· (a) Device power consumption
· (b) Device complexity
· (c) Coverage
Proposal 6-2b:  The following design targets apply to Device A and B and C:
· (d) Data rate
· (e) Maximum message size (or maximum ‘TB’ size)
· (f) Latency
· (g) Positioning accuracy
· (h) Connection density

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Futurewei
	For proposal 6-2b, is it the correct understanding that common value will be used for these subset of design targets? It may be early to conclude that.

	Xiaomi
	We think (d) Data rate and (e) Maximum message size (or maximum ‘TB’ size) will also be different for among Device A, B, C, since for device with backscattering, the energy affordable for transmission is much less than the ones with energy storage capability, thus leads to the difference in (d) and (e)

	Ericsson
	We think the data rate target may also be different for devices A, B, and C. 

	Sierra Wireless
	I think latency targets (specifically DO latency targets) will also depend on device type. For example, the DO latency for device type C can be much lower than device A, B since device C has “has independent signal generation”. 
Given DO vs DT latency targets may be very different, it would be good to split this requirement into two but perhaps this detail can be discussed later. 
We also think the data rate target may also be different given the different modulations.

	Philips
	It would help for clarity to include a NOTE in proposal 6-1 that says that “Device power consumption also covers peak power characteristics”.
At least a few of the items in 6-2b are likely to depend on energy or power availability. For example, position accuracy may well depend on what signals the device is able to send to support a measurement. Data rate (power) and maximum message size (energy) may also depend on the resources available to the device. Latency may be different for different device classes in particular for MO triggered data, since e.g. a class B device may not have sufficient energy to initiate transmission of data. It seems strange to set the same design targets for all devices.

	LGE
	We think it is early to conclude on proposal 6-2b

	Huawei
	Agree, we prefer ‘Maximum message size’ in Proposal 6-2b, as it is from the view of application. RAN can take it into account, but may support different TB size in detail.

	Rapporteur (Tues)
	In general, it is possible that a design target may be met for some use cases and/or Devices, but not others. This would show that a Device is not suitable for some use case or deployment, etc. This is the difference between the target, and the actual performance. Some of the comments above seem to overlap the two.
Let’s bear that in mind, and see what we can do with the following proposals.

	Panasonic
	On Proposal 6-2b, data rate and latency can be different among Device A and B and C.

	ZTE
	Generally to say, we think RAN design targets cannot be described from device perspective. 
For the specific RAN targets which are specific to devices, e.g., Device power consumption and Device complexity, we are fine with the discussion in Proposal 6-3a and Proposal 6-3b. 
However, for other items, e.g., coverage, data rate, latency, positioning accuracy, Connection density etc., in the current RAN study, it’s more reasonable to describe them mainly based on the communication requirements of different deployment scenarios (also with consideration on the representative use cases  and the suitable device type(s) in a certain deployment scenarios). Therefore, high level to say, we cannot “blindly” or arbitrarily decide a specific value for each of these items. They need to be determined corresponding to different deployment scenarios. We may also need to wait for SA1 further progress.




Proposal 6-3a: Device power consumption design target is:
· [Device A ≤ 10 μW] or [Device A ≤ 1 μW]
· Device A ≤ Device B ≤ Device C
· Device C ≤ 1 mW, with recommendation to strive for hundreds of μW.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	Under this description, the characteristics of device B are not clear. Therefore, we recommend changing “Device A ≤ Device B ≤ Device C ” to “Device A ≤ Device B <<Device C”. Considering the cost factor, we believe that device A/B should be the mainstream product under Ambient IOT, so as to better compete with existing products.

	CTC
	Better to remove the first bullet about Device A if the value is difficult to be defined.

	Futurewei
	Ok.

	OPPO
	We are fine with the proposal. The exact power in bracket can be further defined.

	Ericsson
	· First, it needs to be clarified if the “power consumption” in the proposal refers to peak power consumption or average power consumption.
· Second, for Device A, it needs to be discussed whether the device has data reception capability or not. It seems companies have different views on this aspect. Our view is that Device A is Tx-only in the sense that it cannot receive (demodulate) data in the DL (or forward link). Since the power consumption depends on whether the UE needs to receive data or not, we think the power consumption for Device A can be discussed once this is settled.   
· Third, the power consumption for Device C is bit too low for active devices. The proposal seems to already preclude 0 dBm transmit (output) power (since transmitter power consumption will be several dBs more than the transmit power). Therefore, we propose to update third bullet as follows (assuming peak power consumption):
· Device C ≤ 10 mW, with recommendation to strive for hundreds of μW.



	Sierra Wireless
	My understanding is that this requirement is for a peak power consumption (i.e. during transmission), if yes – lets make that clearer. 
Our preference is for 10uW for class A.
For Class C, the 1mW value is mainly driven by TX power (e.g. -10 dBm) which in turn will be driven by coverage requirement and associated data min data rate. 1mW seems a bit low but would be good to confirm it works with the agreeable coverage requirement and min data rate first. Perhaps for now we can have a range “[10-1mW]”

	Philips
	We think this should relate only to the communications part since we have no control over the power consumption of the rest of the device.

	Apple
	Considering that device A should be comparable to UHF RFID, probably Device A ≤ 1 μW is more suitable

	LGE
	Agree

	Huawei
	It is our understanding Device A is expected to activated by RF energy source. As there is no energy storage, the activation threshold of the device depends on its power consumption. To achieve target communication range of a few 10m, the target power consumption of 1uW is necessary. The power consumption of Device C is expected to be orders of magnitude lower than existing LPWA devices, which is usually tens or hundreds of milli-watts. Besides, as the power density of a large portion of energy sources is from 1uW to 100uW level, it is reasonable to support comparable power consumption for Ambient IoT device with limited form factor (e.g., ~10cm2). The target power consumption of ≤1 mW should be reasonable for Device C.

	CMCC
	Recommend using “Device A << Device B <<Device C”, since device B has energy storage and peak power consumption can be much higher than device A

	Rapporteur (Tues):
	The second and third bullets seem OK, with replacing “<” by “≪” (even companies with concerns in the first bullet use example numbers that would satisfy this). But there is a problem that it is not necessarily the case that device B actually has an amplifier, and we do not know what is done with the stored power exactly. I am not sure we should so strongly split B from A in that case.

For Device C, suggest that we use 1 mW as a lower bound and “a few” mW as the upper bound, sufficient for RAN purposes (unless companies are keen in their submissions to refine it further).

Since the first bullet is already using [square brackets], it is suggested to retain it allowing the values to be further investigated and refined before eventual selection, removal, etc.

Proposal 6-3a-v2: Device power consumption design target 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 a few) mW, with recommendation to strive for hundreds of μW.

	Intel
	We share the view from Spreadtrum. The second bullet can be at least changed to ‘Device A < Device B < Device C’

	ZTE
	We also agree with Spreadtrum’s suggestion to use “Device A < Device B < Device C”.
We also agree with Philips that this should relate only to the communications part.
Moreover, we think the meaning of Tx-only is unclear and We disagree to discuss Tx-only device. We understand anyway device needs to have the capability to receive DL transmission, even for the Device A.



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

Proposal 6-3b: Device complexity design target is:
· Device A: Comparable to UHF RFID
· Device A ≤ Device B ≤ Device C, 
· Device C: Orders-of-magnitude lower than NB-IoT
· WGs would be left to further refine the meanings of the above, if needed, e.g. chip area, gate equivalent count.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	Same as comments above.

	CTC
	The general description in proposal 6-3b is ok. If needed, a further description of UHF RFID characteristic could be considered.

	Futurewei
	Support.

	OPPO
	We suggest Device A should be higher than UHF RFID. Understand the whole intention is to fine a different level of Ambient IoT solution than existing one.

	Ericsson
	Similar comment as in Proposal 6-3a for 1st bullet – let’s first discuss whether the Device A has data reception capability or not.
Fine with rest of the bullets.

	Sierra Wireless
	Device A: If we reception which is need for added improved security vs RFID (which I hope we do) then I don’t think a device A would be of comparable complexity to UHF RFID. Our preference would be to say within 1 order of magnitude of UHF RFID or something more complex than UHF RFID. 
Device C: Does “Orders-of-magnitude” mean >=2 orders of magnitude? If yes, we prefer that wording.

	Samsung
	We have one question for the meaning of comparable to UHF RFID. If comparable, device A has similar coverage as in RFID? If then, we are not sure about device A is really necessary to study.

	Philips
	Agree

	Apple
	Generally agree, but last bullet is probably not needed at this stage

	Huawei
	Agree. From application requirements and competitiveness point view, it is important to keep the complexity of Device A to be comparable to UHF RFID tag. Meanwhile, Device C should be distinguished from existing LPWA devices.

	CMCC
	Agree and UHF RFID can be further described as “ISO18000-6C (EPC C1G2)”

	Rapporteur (Tues)
	Spreadtrum: Not sure if “≪” is applicable on complexity of Device A and B, since they differ in energy storage primarily, and what is done with it. Does e.g. a reflection amplifier constitute a “≫” complexity?

OPPO: “Comparable” allows a bit higher if that’s appropriate. E.g. (and related to Samsung), if coverage enh is one example of the question, then repetition is not a high-complexity addition.

Ericsson: Having added about rx capability, I continue with the current proposal here in parallel.

Samsung: Not sure that coverage can be inferred from complexity. Ambient IoT can have multiple design targets, even if they are in tradeoff with one another, and we can let WGs figure out the merits of the balance.

Sierra Wireless: It may, but I am not sure the inputs are quantitative enough to make that change. I suppose that companies can understand the meaning well enough without the change?
· An alternative is to say “X times lower than; FFS X”, but my expectation is that RAN cannot pick X.

Apple: Since last bullet is not in other proposals, I’ll remove it.

CMCC: Will see if other companies think that level of specificity adds something.

Proposal 6-3b-v2: 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

	Intel
	Device A < Device B < Device C

	Panasonic
	Agree

	ZTE
	Agree with some above suggestion that:
· Device A could be with higher complexity than UHF RFID. 
· Also, Device C should be distinguished from existing LPWA devices.



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

Rapporteur: These numbers are the largest proposed by companies. There could be a concern on whether quantitative targets can be tested for feasibility in RAN.
Proposal 6-3c: Coverage design target is:
· Indoor device, and for Device A & B & C: 50 m assuming typical 3GPP inter-site distances
· Outdoor device, and for at least Device C: 500 m assuming typical 3GPP inter-site distances
· WGs would be left to refine relevant channel model(s), ISD(s), etc., as needed.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	CTC
	Propose to add brackets for the specific values, the target ISD is better to be acquired by link budget or system simulations

	Futurewei
	Ok with the understanding that it is to be revisited during WG study.

	OPPO
	We should refer the values for SA1, say 50 for indoor and 250 for outdoor.

	Ericsson
	It might be good to clarify what the 50/500 m refers to, although perhaps it depends on the chosen topology.
Also, it would be good to clarify the coverage target for an indoor device in an outdoor deployment.
Also, it would be good to clarify whether the coverage target comes with certain band assumptions. Perhaps different coverage targets can be used for different band assumptions (at least, e.g., low bands and mid bands).
Also, we think that Devices A/B/C can have different coverage targets. For example, Device B may support a reflection amplifier that enables larger coverage.
Beside this coverage target, emitter-to-tag distance is an important aspect that we think should either be captured as a target or as a metric that can be reported as part of the assessment.

	Sierra Wireless
	 I would think the coverage for a device B should be larger than A.
Coverage for type A of 50m seems a bit lofty since UFH RFID range is not that large and I don’t see why it would be any different.

	Samsung
	We are ok to set 50m and 500m for indoor and outdoor but not sure whether e.g., device type A can support 25m coverage even in indoor. Seems too optimistic.

	Philips
	Data rate and coverage are related. At what data rates are these coverage targets meant to be met?

	Huawei
	We would prefer to add brackets on those values.
For the BS based deployment, a key requirement is to support co-site deployment with existing 3GPP BSs for Ambient IoT network. On this basis, the inter-site distance between BSs can be used to define the target coverage, as already been widely used in 3GPP evaluations. The detailed number could be identified in WG-level study. 

	CMCC
	We prefer to not preclude Device B for outdoor at this stage.

	Rapporteur (Tues)
	The issue with the SA1 values in RAN is that the “communication range” is not a uniform concept across all the use cases, thus does not easily translate into a “coverage” for RAN.
Ericsson:
· For O2I, it may be handled by the change to ‘typical ISDs’ made below, and/or it can be handled by additional penetration loss in evaluations.
· For band assumptions, SA1 does not appear to set such requirements that we can find at RAN level. I assume RAN1 will as usual pick a band for their evaluations, and (using the feasibility framework proposal), in RAN SI companies do not have to converge, but only be reasonable about it.
· Emitter-to-tag distance. Let’s take some views in a new proposal 6-3i (at the end of this section).
Philips: See other design targets.
CMCC: It does not preclude outdoor device B (nor A) – see “at least” and the opening mention of “outdoor device”.
Various companies: with worries about the exact numbers. Although it is the Huawei proposal, is it suitable to refer to matching indoor and outdoor ISDs, thereby avoiding the question of a specific number in RAN?

Proposal 6-3c-v2: Coverage design target is:
· Devices which are indoors device, and for Device A & B & C: 50 m assuming Typical indoor 3GPP inter-site distances
· Devices which are outdoors device, and for at least Device C: 500 m assuming Typical outdoor 3GPP inter-site distances
WGs would be left to refine relevant channel model(s), ISD(s), etc., as needed.

	Intel
	Not sure device A can communicate with a BS that is 50ms away, i.e., topology (1). So, maybe we should clarify what is the assumed topology in the proposal. 
· If topology (1), I’m afraid 50m is too large
If topology (2), the inter-site distance is not that relevant since the most important thing is the distance between A-IoT device and the intermediate node

	Panasonic
	Support Futurewei comment.

	ZTE
	We think the determination of Coverage design target from device perspective (the first two bullets in Proposal 6-3c) is not suitable. 
In the current RAN study, the value or value range for coverage should be mainly determined corresponding to the communication requirements of different deployment scenarios (also with consideration on the representative use cases and the suitable device type(s) in a certain deployment scenario). We may also need to wait for SA1 further progress.

	Qualcomm
	The definition of coverage needs to be defined first. We have multiple topologies in our discussion. How is coverage defined in each case?
In general, the numbers are aggressive and does not fully reflect input from companies. We would suggest putting the numbers in square bracket.



Rapporteur: For maximum data rate, most suggestions are < 1 kbps, whereas SA1 reaches 5 kbps.
Proposal 6-3d: Data rate design target is:
· Maximum supported data rate not less than: [1 kbps] or [5 kbps]
· Minimum supported data rate not less than 0.1 kbps

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Futurewei
	It is better to clarify that this is the average service data rate not the transmission (UL) or reception (DL) peak data rate

	OPPO
	SA1 has use cases with peak data rate even higher.
We suggest the RAN interpret  the data rate as user experience data rate and then the 1 kbps is acceptable.

	Ericsson
	It would be good to clarify whether the data rate refers to user experienced data rate (including various delays) or physical layer data rate. To address many of the SA1 use cases, it should probably refer to user experienced data rate.

	Sierra Wireless
	For Max rate: It would be good to specify whether this is instantaneous peak rate or peak rate include scheduling delays (i.e. full buffer model).
For Min data rate – I assume this means it is the min data rate at the edge of coverage. If yes, lets make that clearer. 

	Samsung
	We are ok to set 1kbps for maximum but not sure whether we need minimum.

	Philips
	How should we interpret, “not less than…” for maximum supported data rate? All devices shall support at least up to [1 kbps] but may support higher rates? Can devices also support lower rates than 1kbps?

	CMCC
	Agree with maximum data rate, but we wonder whether 0.1 kbps could be too high for long range communication, e.g., 500m.

	Rapporteur
	The questions are quite RAN1-centric in nature. The hope in these targets is to set an encompassing target that a WG(s) can work out the further meaning of to allow them to evaluate, prioritize, etc.
Some companies would like to clarify the data rate is user experienced data rate or physical layer data rate. These values are observed from SA1 thus it might be user experienced data rate and the detail of suitable physical layer data rate would leave WG-level to identify. Thus rapporteur made an update to put bracket for each value with assuming these are typical use experienced data rate observed from SA1 and WG can revisit when to determine from physical layer perspective.
For the question from Philips, this means that WGs should not design a max data rate less than [5 kbps] (for example). Refer to the comment at the start of this section on the difference between target and actual performance.
CMCC: The lowest rate in the SA1 TR is 0.1 kbps. If allow a lower minimum, RAN WGs may design a rate too low for any use case.
Since this is describing a minimum of the maximum, the suggestion would be to target a minimum rate capturing many of the SA1 use cases. Exceeding the minimum may prove possible in detailed work/study, hence expanding applicability further. Tentatively, it seems we could remove the [..]?

Proposal 6-3d-v2: User experienced data rate design target is:
· Maximum supported data rate not less than: 1 kbps or 5 kbps
Minimum supported data rate not less than 0.1 kbps

	Intel
	OK

	ZTE
	We have similar view as Samsung that no need to define Minimum supported data rate (e.g., not less than 0.1 kbps). This is not a consideration in the traditional way to define data rate.
Moreover, similar as coverage, we think the value or value range for data rate should also be determined corresponding to the communication requirements of different deployment scenarios (also with consideration on the representative use cases and the suitable device type(s) in a certain deployment scenario). We may also need to wait for SA1 further progress.



Proposal 6-3d-v2 (Wed offline consensus): User experienced data rate design target is, at least for the uplink:
· Maximum supported data rate not less than: 5 kbps
· Minimum supported data rate not less than 0.1 kbps



Rapporteur: Proposed values vary from 184 bits to 800 bits, and refer to size of security/integrity messages, firmware update.
Proposal 6-3e: Maximum message size or ‘TB’ size design target is:
· Hundreds of bits, and < 1000 bits
· RAN1 to refine as needed.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Futurewei
	TB size has specific meaning in RAN and it may be early to conclude on maximum TB size at this point and only state maximum message size from service perspective.

	Ericsson
	Fine

	Samsung
	Regarding TB size, once we define maximum data rate, we can leave it in WG discussion.

	Philips
	Think this could be A, B, C dependent.

	CMCC
	We are not sure whether 1000 bits are enough firmware update (downlink), but for uplink we think 1000 bits are enough. Typical EPC code are 64, 96 or 256bit， leaving enough TB size for other information. 

	Rapporteur
	Some companies have some concerns to early conclude TB size, since a message could be divided up variously into TBs, and RAN1 might well benefit from leaving room to set a TB size set without constraint. Thus we may consider “Maximum message size” as from SA1.
Philips: Can you explain why? It seems others do not suggest this, so I do not add it at this time. Rather, the different devices can support the same message size, but will take more or less time to transmit it, using more or less power, etc.
Will put this in section 9 as potentially stable.
Proposal 6-3e-v2: Maximum message size or ‘TB’ size design target is:
· Hundreds of bits, and < 1000 bits
RAN1 to refine as needed e.g. for TB size design.

	Intel
	Okay

	Panasonic
	Support

	ZTE
	Agree with above comments that TB size can be left to WG discussion.
We may need to further consider whether both Maximum message size (in Proposal 6-3e) and the supported data rate (in Proposal 6-3d) are needed? Or maybe only one is enough?
Anyway, we cannot “blindly” determine one general value for Maximum message size. It should be determined corresponding to the communication requirements of different deployment scenarios (also with consideration on the representative use cases and the suitable device type(s) in a certain deployment scenario).



Rapporteur: Where there is a proposal, they range from a requirement for 1 s up to a requirement for 10 s. Relevant to note that the latency target does not have to be achieved for every message size, according to how the SA1 KPIs are constructed.
Proposal 6-3f: Latency design target is:
· Upper bound of latency not to exceed 10 s for an appropriate (representative) use case
· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Spreadtrum
	We think the discussion on delay target should be postponed after the discussion on representative use case. We are not prefer to define just one absolute delay value for all the appropriate (representative) use cases.

We observed that there is no upper limit for some services that are not sensitive to delay at all, for this kind use case (maybe it is a representative use cases), larger delay can be considered.

	Futurewei
	Suggest clarifying the definition of latency here. For example, is this end to end or simply over the air?

	OPPO
	We suggest not consider as it is not critical to ambient IoT.

	Ericsson
	Fine

	Sierra Wireless
	As mentioned above, we feel it would be good to differentiate between maximum DO and DT latency.  For DT latency, min 10sec seems good but DO latency, for sensor and control use case 10sec is too long.

	Samsung
	We also agree that we need the definition of latency. We think SA1 latency is about end-to-end latency but there is no clear definition for air latency. However, latency is important feature for coverage analysis since the number of transmission or retransmission would impact on the coverage of ambient IoT packet.

	Philips
	Rapporteur’s note says that SA1 KPIs allows latency target does not have to be achieved for every message, however, the proposed text does not reflect that. We like to add a NOTE to clarify on this.

	CMCC
	We think the latency has something to do with the device density. And not to exceed 10s are fine for outdoor use case.

	Rapporteur (Tues)
	This seems to need a more general investigation over another round of discussion, so I make a new proposal. There are requests for a definition of latency, but no suggestions in papers, so the rapporteur requests companies’ input on the point, and others. 
Philips: The original proposal dealt with this via “for an appropriate (representative) use case”.
Proposal 6-3f-v2: Companies requested to provide input on:
· RAN SI-appropriate definition of latency
· Whether to define a minimum and a maximum latency, or only one
Whether to differentiate latency among DO and DT traffic.

	Intel
	Okay

	Panasonic
	We support the comment from Samsung.

	ZTE
	Similar comments to Latency as that to coverage. It should be determined based on the communication requirements of different deployment scenarios (also with consideration on the representative use cases and the suitable device type(s) in a certain deployment scenario). 
We also have sympathy with Sierra Wireless’s comment that it would be good to differentiate between maximum DO and DT latency. From RAN-specific perspective, we think it may be tolerable air interface round-trip delay or tolerable paging delay. 



Rapporteur: Companies derive this target from SA1’s TR.
Proposal 6-3g: Positioning accuracy design target is:
· Indoor: 3 m @ 90%
· Outdoor: several 10 m @ 90%

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	OPPO
	Agree

	Ericsson
	The proposed target seems challenging to fulfil, but it does seem to reflect the SA1 use case requirements, so it seems reasonable to adopt this as a target now and leave it to the assessment phase to determine whether it is feasible or not. 

	Philips
	The proposed target is challenging for all device types. Some Ambient IoT devices may have extremely limited positioning support. We need further discussion on what could be realistically supported by an Ambient IoT device, taking into account the different device types. We may also need to rely on techniques such as sightings by nearby assisting/intermediate nodes which are able to determine their position.

	CMCC
	Fine but we think 3 m @ 90% may be not precise enough for tridimensional storage. Consider using vertical and horizontal, e.g., “Indoor: 3 m @ 90% horizontal, 1 m @ 90% vertical”

	Rapporteur
	Philips: You could refer back to the comment on difference between design target, and per-device performance. 
CMCC: This seems like RAN deciding a target not given by SA1. On the other hand, you could see that “1 m @ 90%” is something RAN could refine in a later WID/SID as being within the 3 m original boundary.
At this time, I do not revise the proposal and see if there are further comments or we can take it as stable in section 9.

	Intel
	Okay

	ZTE
	Similar comments to Positioning accuracy as that to coverage. It should be determined corresponding to the communication requirements of different deployment scenarios (also with consideration on the representative use cases and the suitable device type(s) in a certain deployment scenario).



Rapporteur: There are not many proposals for this
Proposal 6-3h: Connection design target is:
· FFS – By further inspection of TR 22.840

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Xiaomi
	Support the proposal

	Ericsson
	Fine

	Philips
	This proposal 6-3g is the same as the previous one. We should revise it to a new proposal number.

	Rapporteur (Tues)
	Philips: Have corrected.
In our own paper, we made the following inspection of the SA1 TR:
Regarding the functionality of inventory, sensors, positioning, and command, the number of devices to be supported per 100 m2 by most use cases is from 0.01 to 150, from 0.0001 to 100, from 5 to 20, and from 0.1 to 20, respectively. The supported connection density depends on both the corresponding air interface design and the actual deployment e.g. the density of deployed basestation. It is required that the highest required connection density can be met by Ambient IoT network.

Thus I put this proposal for the sake of generating concrete discussion:

Proposal 6-3h: Connection/device density design target is:
150 connections/devices per 100 m2

	ZTE
	Fine to discuss this a bit late based on the progress of the discussion on other RAN targets.



Feasibility & functionality
Feasibility assessment framework
Rapporteur: The workplan suggested that RAN#99 discusses a framework for how to assess feasibility against the design targets. Some guiderails to help companies approach this with similar understandings would be useful to settle in this meeting, for use in the next. This is a proposal for discussion.
Proposal 7-1:
· RAN will not attempt to converge on specific feasibility assessment methods in detail
· Companies are recommended to describe in their RAN#100 contributions:
· A reasonable basis for their own assessment, and/or
· A reasonable comparative basis to an appropriate relevant technology, e.g. RFID, NB-IoT, etc.
· RAN will consider and have discussion of these “reasonable basis” inputs in the next meeting and they will be taken as inputs to the discussion on feasibility of the design targets.
· As an assumption in RAN, the RAN WGs would be expected to further refine within a feasibility assessment which particular cases (e.g. a channel model, message type, etc.) are/are not used, prioritized, etc. for feasibility assessment in a potential WG-level SI.
· Subject to the content of a potential WG-level SID.

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	Ericsson
	Fine

	Huawei
	Agree. Detailed technical discussions could be left to WGs. In RAN, the feasibility assessment work should be minimized to generally reflect if the targets being achievable for Ambient IoT with associated deployment scenarios. 

	Rapporteur (Tues)
	In this case, I will put it in section 9 as offline stable.

	ZTE
	In a RAN level SI, we cannot see the feasibility of discussing such feasibility assessment, especially considering that the so-called "reasonable basis" may be likely consist of a set of WG-level technical assumptions.

R: The SID tells us to look for a feasibility assessment. This is an attempt at scoping it to each individual company to do as much or as little as they would like, and then join discussions in general around it to form a group view.



Rapporteur: In RP-230675 (a company contribution from the rapporteur company), a “reasonable basis” for coverage assessment is proposed, which may provide a framework for companies to work to.
Proposal 7-2: The TR captures the following aspects as relevant to evaluating coverage of an ambient IoT deployment or device:
· Transmit power of basestation or carrier wave node
· Antenna gain of basestation or carrier wave node
· Return loss of Ambient IoT device (for Device A/B); or transmit power of ambient IoT device (for device C)
· Antenna gain of Ambient IoT device
· Activation threshold (for Device A/B) and receiver sensitivity (for Device A/B/C) of Ambient IoT device
· Receiver sensitivity of basestation or receiving node

· Companies may choose to provide any comments on the above in this table.
	Company
	Comments

	CTC
	Seems fine to consider all of the above factors to evaluate coverage, and other aspects should also be adopted, such as noise figure, interference margin, etc. Specific values about these factors may not be present in TR at this stage.

	Futurewei
	Ok as starting point for further study.

	Ericsson
	· It’s good to also include the reflection amplifier gain for Device B. 
· It’s good to clarify what “return loss” is.
· Regarding “receiver sensitivity” for Device A, it’s needs to be first discussed whether Device A has reception capability or not.
· Regarding “activation threshold” for Device B, we think this is relevant only if the energy storage relies on RF energy harvesting. To our understanding. if the storage relies on non-RF sources, the activation threshold of the rectifier may not be relevant. This would be good to clarify. 


	LGE
	Since coverage analysis should be done in a potential follow-up WG SI or WI, we believe these will be studied in that phase and not a full list

	Huawei
	Agree. The proposal is sufficient for a minimum feasibility assessment on the coverage of Ambient IoT.

	CMCC
	For device A/B, interference should be considered since backscatter usually cause nonnegligible interference.
For device B, amplifier gain should be considered since device B has energy storage.
For device C, since the PA, filter, oscillator can not be sophisticated due to cost and complexity, the adjacent channel interference should be considered.
Above all, we think that coverage has relationship with interference and device density.

	Rapporteur (Tues)
	Ericsson: Some updates as below. Is there ambiguity on “return loss”? I think it might not be efficient to have TSG RAN craft a definition in detail. For Rx sensitivity, I make no change as there is other discussion.
LG: The proposal says these aspects are relevant, not that they define the whole evaluation methodology.
CMCC: How about adding an interference margin?

Proposal 7-2-v2: The TR captures the following aspects as relevant to evaluating coverage of an ambient IoT deployment or device:
· Transmit power of basestation or carrier wave node
· Antenna gain of basestation or carrier wave node
· Return loss of Ambient IoT device (for Device A/B); or transmit power of ambient IoT device (for device C)
· If applicable, amplification gain of Device B
· Antenna gain of Ambient IoT device
· Activation threshold if applicable (for Device A/B) and receiver sensitivity (for Device A/B/C) of Ambient IoT device
· Receiver sensitivity of basestation or receiving node
· Interference margin


	Intel
	The duration for transmission has impact too. if the stored energy is short, the device may not transmit for a long time which impacts coverage. 

	ZTE
	It is recommended to discuss the above list in the WG-level SID.

	Qualcomm
	Activation threshold should be defined.



Functionalities
Rapporteur: Assumptions on potentially required functionality to be supported need to be identified for Ambient IoT in RAN. To avoid detailed WG-level analysis, the potential functionalities are expected to be general and to meet the RAN design targets for Ambient IoT air interface. The following potential assumed RAN functionalities were found in the submitted papers (please refer also to design targets above). 
(a) Security (authentication, encryption, data integrity, authorization)
(b) Positioning/localization/ranging
(c) Support of channel access regulations associated with unlicensed spectrum.
(d) Coexistence with legacy systems, devices, and network deployments
(e) Energy harvesting signals, and/or use of legacy signals for energy harvesting
(f) Identification and management of devices
(g) Possibility of CN connection, including for sporadic and opportunistic small data between device and core
· Suggest to send LS to SA on feasibility of solutions with/without CN
(h) Backscattering modulation
(i) Envelope detection in receiver
(j) Non-OFDM waveform in DL, robust against low-accuracy receiver architecture
(k) Compact protocol layers design
(l) Anti-collision methods / random access procedure / tag-reaction load distribution
(m) Interference mitigation (intra-reader, inter-reader, reader – cellular network)
(n) For topology (1) and (2), gNB/UE/intermediate node may need limited full-duplex capability
(o) Mobility management procedures
(p) Communicate with all, a subset, or one of the Ambient IoT devices present
(q) Activation, deactivation of ambient IoT device
(r) NW configuration of signals and channels for communication with Ambient IoT devices
(s) Control of when tag reflects/reacts to a received signal when addressed
(t) DRX
(u) Synchronization scheme robust against low-accuracy receiver architecture
(v) Coverage enhancement techniques with low device complexity

Rapporteur: We will return to this discussion later in the week.
 
Orange Restricted

[bookmark: _Annex:_Decisions_from]Offline consensus list
Monday 18.30-19.45
Design targets
Proposal 6-1 (offline consensus): Agree to set at least the design targets below in Ambient IoT in the RAN SI.
(j) Device power consumption
(k) Device complexity
(l) Coverage
(m) Data rate
(n) Maximum message size (or maximum ‘TB’ size)
(o) Latency
(p) Positioning accuracy
(q) Connection/device density
(r) Device speed

Deployment scenarios
Proposal 3.5 (offline consensus): The following 5 deployment scenarios are studied and captured in the TR:
· Note1: all the detailed values (with or without square brackets) in the tables are to be further discussed
· Note2: the location of assisting or intermediate node, where applicable for the corresponding topologies, would need to be defined additionally. 

Deployment 1: 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)

	
	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 3: Device indoors, UE based reader
	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
	Licensed FDD, Licensed TDD or Unlicensed

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

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or [C]



Deployment 4: Device outdoors, Outdoor base station
	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 based reader
	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
	Licensed FDD or Licensed TDD

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

	
	Traffic assumption
	Device terminated and originated

	
	Device characteristic
	Device A or B or [C]



Wednesday 08.00 – 09.00

Design targets
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


1 Offline stable proposals
1.1 Tuesday PM

Deployment scenarios
Proposal 3.1: Add device characteristics into the deployment scenario table, with possible values of ‘Device A’, ‘Device B’, ‘Device C’.

Proposal 3.3: All rows in the deployment scenario tables can be indicated with more than one value.

Connectivity topologies
Proposal 4.1: Do not include Topology (5) in the study.
Proposal 4.2: If companies wish to propose a concrete combination of topologies they are invited to do so during RAN#99.
· Assumption:
· No specific study of combination of topologies. Combinations are regarded as a network implementation choice. This will be mentioned in TR 38.848.
· The study hence targets the same Ambient IoT air interface for all connectivity topologies.

Design targets
Proposal 6-3g: Positioning accuracy design target is:
· Indoor: 3 m @ 90%
· Outdoor: several 10 m @ 90%

Feasibility and functions
Proposal 7-1:
· RAN will not attempt to converge on specific feasibility assessment methods in detail
· Companies are recommended to describe in their RAN#100 contributions:
· A reasonable basis for their own assessment, and/or
· A reasonable comparative basis to an appropriate relevant technology, e.g. RFID, NB-IoT, etc.
· RAN will consider and have discussion of these “reasonable basis” inputs in the next meeting and they will be taken as inputs to the discussion on feasibility of the design targets.
· As an assumption in RAN, the RAN WGs would be expected to further refine within a feasibility assessment which particular cases (e.g. a channel model, message type, etc.) are/are not used, prioritized, etc. for feasibility assessment in a potential WG-level SI.
· Subject to the content of a potential WG-level SID.

Annex: Decisions from RAN#98-e
Topic 1 - TR skeleton
Agree RP-223526 as the next version of TR 38.848.

Topic 2 - Handling of SA1 use cases in RAN
Agreement:
· Define the groups of Grouping A as follows, as a start point:
· Indoor
· Outdoor
· Indoor/outdoor
· Define the groups of Grouping B as follows, as a start point:
· Inventory
· Sensors
· Positioning
· Command
· Whether to incorporate Grouping A and Grouping B according to Approach 1 (include both separately) or Approach 2 (Group first by A, and second by B) will be decided in RAN#99.
· Mapping of SA1 use cases to the groups of each grouping will be discussed in the next meeting, including whether RAN needs to attempt that mapping, or only has to define the groups.

Topic 3 - Deployment scenarios
Conclusion 3-2: Discussion of CN-related aspects will be under the third objective of the SID.
Agreement:
Capture deployment scenarios as follows:
	Applicable representative use cases
	Characteristic
	Description

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

	
	Basestation characteristic (if any)
	

	
	Connectivity topology
	

	
	Spectrum
	

	
	Coexistence with existing 3GPP  technologies
	

	
	Traffic assumption
	


FFS: whether/which rows can be indicated with more than one value, e.g. Environment = Indoor/Outdoor
FFS: Possible values for each characteristic row (see following questions)
FFS: Whether device characteristic is added to the table.

Topic 4 - Deployment scenario characteristics
Topic 4-1: Environment
 Agreement:
·  ‘Environment of device’ can be ‘indoor’, ‘outdoor’, ‘indoor or outdoor’.
Topic 4-2: Basestation characteristic
Agreement:
‘Basestation characteristic’ can be: macro-cell based deployment, micro-cell based deployment, pico-cell base deployment, or none.
· Companies are encouraged to discuss if there are additional necessary details of these descriptions in following meetings.

Topic 4-3: Coexistence with UEs and infrastructure
Agreement:
The study considers Ambient IoT deployment in-band to NR, in guard-band of NR, and standalone band from NR, and FFS: relationship to deployment scenarios.
· Note: Prioritization among them can be discussed in later meetings.

Agreement:
For basestation deployments (when present), “Coexistence with existing 3GPP technologies” can be:
· 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

Topic 4-4: Connectivity topology
Agreement:
· Topology (1): BS <-> Ambient IoT device
· NOTE 1: Includes the possibility of BS Rx and BS Tx in different BSs
· Topology (2): BS <-> intermediate node <-> Ambient IoT device
· NOTE 1: Intermediate node can be relay, IAB, UE, repeater, etc. which is capable of ambient IoT
· Topology (3): BS <-> assisting node <-> Ambient IoT device <-> BS
· NOTE 1: Assisting node can be relay, IAB, UE, repeater, etc. which is capable of ambient IoT
· FFS: If the two BS can be different
· Topology (4): UE <-> Ambient IoT device
· FFS: Topology (5) UE <-> Ambient IoT device <-> {BS or UE}

NOTE: For potential topology (5), discuss its relation with other topologies, its necessity, etc. in RAN#99.
NOTE for all topologies: The Ambient IoT device may be provided with carrier wave from another node(s) either inside or outside the topology
NOTE for all topologies: The links in each topology may be bidirectional or unidirectional
FFS: Whether to consider combination of different topologies in the study.
FFS: BS, UE, or assisting node could be multiple BSs, UEs or assisting nodes, respectively.
Topic 4-5: Spectrum
Agreement:
Spectrum in a deployment scenario is: licensed FDD, licensed TDD, unlicensed.
· Note: Further discuss if the study should apply any limitations to the cases for which unlicensed spectrum is studied.
Topic 4-6: Traffic assumption
Conclusion 4-6
FFS: whether the TR will describe different types of device-terminated traffic, e.g. Device-Terminated command and Device-Terminated reporting trigger, and whether to describe relationships between device-originated and device-terminated traffic, etc.
Topic 4-7: With or without core network
(No agreements, etc. under this section).

Topic 5 - Devices
Topic 5-1 – Characteristics
Agreement:
The following text is included in TR 38.848, with precise location up to later decision:
· “Companies have reported the following energy sources for energy harvesting in literature: RF, solar/light, piezoelectric (kinetic/vibration), electromagnetic, electrostatic, heat/thermal, thermoelectric, magnetic, wind/water, acoustic”

Topic 5-2 – Categorization
Working assumption:
This framework is used to categorize energy storage:
· Storage 1: no storage at all
· Storage 2: Up to E1 joules
· Storage 3: Up to E2 joules
FFS: In RAN#99 value(s) of E1, E2 and it is possible that E1=E2, in which case we have only two storage categories,
· FFS: If combining Storage 2 and 3, whether to replace them with one qualitative indication of “with energy storage”

Agreement:
The following set of Ambient IoT devices are considered in the SI:
· Device A: No energy storage, no independent signal generation, 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 component for transmission 
FFS: Whether to include device function
FFS: Whether to include a target maximum power consumption for each device
FFS: Whether/how to describe what stored energy is used for (in addition to the statement for Device B)
FFS: if combination of these devices will be considered.


Topic 6 - Design targets
(No agreements, etc. under this section).

