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Comments
This Table is the outcome of SA1 #112 that was endorsed in S1-254410. 
· Green indicates there was consensus in SA1 #112 to include the CPR for inclusion into the TR. 
· Yellow indicates that there the CPR was discussed, and some additional work is needed.
Comments from S1-254328 were re-inserted to aid discussions.
This pCR proposed to update Table 14.1.10-1 (ISAC) with CPRs to which SA1 has reached consensus for inclusion into the draft TR.
For the ad hoc meeting:
· Ascertain that the group agrees to include the CPRs that are “green”?
· Resolve “yellow” CPRs/comments.
R1: includes OTD_US comment (missing word “support” in PR 7.12.6-2. Added CPR #21 to that table entry for tracking.
R2 includes Futurewei comments (draft-[tdoc#260016]-Futurewei)
R3 includes Huawei comments (S1-260016r1 Table 14.1.10-1 ISAC_Huawei), China Unicom reflector comments (on -13/-14), Qualcomm reflector comments (on -13/-14), LGE reflector comment (on -18), Ericsson reflector comments, Philips International BV reflector comments



Proposed Changes
* * * First Change * * * *
[bookmark: _Toc216597752]14.1.10	Integrated Sensing and Communication (ISAC)
Table 14.1.10-1: ISAC
	CPR #
	Consolidated Potential Requirement
	Original PR #
	Comment

	14.1.10-1-1
	Subject to regulatory requirements, operator’s policy, the 6G network should support suitable means to collect non-3GPP sensing data from third party if available.
	PR 7.16.6-1
	[ZTE] Non-3GPP sensing data collection

Considering the sensing data collection is specific, it is suggested to remain it in 14.1.10
QC: it looks like the only difference is “3rd party” and non-3GPP sensors in 5G requirements.
ZTE sees difference.  From 22.137: Subject to user consent, regulation, and operator’s policy, the 5G system shall be able to collect non-3GPP sensing data from authorized non-3GPP sensors and securely provide it to 5G network. E/// agrees with Lola.
Gordon sees slight difference. Erik sees broader scope with this CPR.

	14.1.10-1-2
	Subject to operator policies, the 6G Network shall 
provide sensing service to detect, classify and count one or more sensing targets (e.g. detect UAVs, distinguish UAVs from birds, identify specific UAV characteristics.).
NOTE:	Classification refers to the identification of specific characteristics of the detected target objects and grouping together of the detected target objects with similar characteristics.
	PR 7.23.6-1
	Sensing modes 
Classification of objects



	Alt 14.1.10-1-2
(Futurewei)
	Subject to operator policies, the 6G Network shall 
provide sensing service to detect, classify and count one or more sensing targets (e.g. detect UAVs, distinguish UAVs from birds, identify specific UAV characteristics.).
NOTE:	Classification refers to the identification of specific characteristics of the detected target objects and grouping together of the detected target objects with similar characteristics.
	PR 7.23.6-1
	Sensing modes 
Classification of objects
[Philips Int BV: disagree with proposed removal of count. In 5G TS 22.137 it mentions about detection, but not about counting. I also don’t see that in conclusion of the Release 20 SA2 study. So I think we should at least keep “count”. Actually it also does not hurt to repeat “detect” and keep the requirement green.

[QC: Qualcomm is the proponent of the PR in the #14.1.10-1-2 and we would prefer to keep detect, classify and count as this requires different KPIs, justify mentioning the ability to classify with prior detection or count would not address the expected outcome so we prefer to keep as is.]

	14.1.10-1-3
	Subject to operator policies, the 6G Network shall provide mechanisms for configuring a sensing operation with a single or multiple sensing modes from all sensing modes supported (e.g. bistatic, monostatic, multistatic).
	PR 7.14.6-1
	Sensing modes configuration
Further proposal from HW.

	Alt 14.1.10-1-3
(Futurewei)
	Subject to operator policies, the 6G Network system shall provide mechanisms for configuring a sensing operation with a single or multiple sensing modes from all sensing modes supported (e.g. bistatic, monostatic, multistatic).
	PR 7.14.6-1
	Sensing modes configuration

	Alt 14.1.10-1-3
(Huawei)
	Subject to operator policies, the 6G Network shall provide mechanisms for configuring sensing transmitter/sensing receiver a sensing operation with a single or multiple sensing modes from all sensing modes supported (e.g. bistatic, monostatic, multistatic).
Note: the sensing transmitter/Sensing receiver is defined in TS 22.137.
	PR 7.14.6-1
	Sensing modes configuration
[Huawei: the wording is modified slightly] Interdigital prefers this version.

	14.1.10-1-4

	Subject to regulation and operator’s policy, the 6G system should provide mechanisms to ensure sensing service is able to be provided with a given sensing system capacity or/and a latency upper-bound to nearby UEs (e.g. AMRs), requested by the trusted third party.
NOTE:	The term 'sensing system capacity' is the maximum number of targets that can be detected per unit area given sensing QoS requirements per target, which include localization accuracy and sensing service latency [11].
NOTE 2:	The latency depends on different types of applications in various verticals, such as factory, mining and on how fast the AMR is moving in the zone of interest.
	PR 7.5.6-3 
PR 7.7.6-1

	Sensing Service Capacity
Multiple targets

[ZTE]: Sensing QoS: capacity/density/latency upper-bound


	Alt 14.1.10-1-4
(Ericsson)

	Subject to regulation and operator’s policy, the 6G system should provide mechanisms to ensure sensing service is able to be provided with a given sensing system capacity or/and a latency upper-bound to nearby UEs (e.g. AMRs), requested by the trusted third party.
NOTE:	The term 'sensing system capacity' is the maximum number of targets that can be detected per unit area given the requested sensing QoS requirementscharacteristics per target, which include localization accuracy and sensing service latency [11].
NOTE 2:	The latency depends on different types of applications in various verticals, such as factory, mining and on how fast the AMR is moving in the zone of interest.
	PR 7.5.6-3 
PR 7.7.6-1

	Sensing Service Capacity
Multiple targets

[ZTE]: Sensing QoS: capacity/density/latency upper-bound
[Ericsson: Sensing QoS is not the correct term to use and can easily be mixed up with QoS for communication services]


	Alt 14.1.10-1-4
(Futurewei)
	Subject to regulation and operator’s policy, the 6G system should provide mechanisms to ensure sensing service is able to be provided with a given sensing system capacity or/and a latency upper-bound to nearby UEs (e.g. AMRs), requested by the trusted third party.
NOTE:	The term 'sensing system capacity' is the maximum number of targets that can be detected per unit area given sensing QoS requirements per target, which include localization accuracy and sensing service latency [11].
NOTE 2:	The latency depends on different types of applications in various verticals, such as factory, mining and on how fast the AMR is moving in the zone of interest.
	PR 7.5.6-3 
PR 7.7.6-1

	Sensing Service Capacity
Multiple targets

[ZTE]: Sensing QoS: capacity/density/latency upper-bound
Futurewei: Theis QoS is covered by KPI table, not needed in this requirement. Lets continue the discussion and try to clarify the novelty between the KPI table and the wording.

	14.1.10-1-4

	Subject to regulation and operator’s policy, the 6G system should provide mechanisms to ensure sensing service is able to be provided with a given sensiving target density. sensing system capacity or/and a latency upper-bound to nearby UEs (e.g. AMRs), requested by the trusted third party.
NOTE:	The term 'sensing system capacity' is the maximum number of targets that can be detected per unit area given sensing QoS requirements per target, which include localization accuracy and sensing service latency [11].
NOTE 2:	The latency depends on different types of applications in various verticals, such as factory, mining and on how fast the AMR is moving in the zone of interest.
	PR 7.5.6-3 
PR 7.7.6-1

	Sensing Service Capacity
Multiple targets

[ZTE]: Sensing QoS: capacity/density/latency upper-bound
Huawei:  
According to the wording of Consolidated Potential Requirement, the  original PRs should be the following two requirements (the yellow texts combined them together):  
1)	PR 7.5.6-3:
[PR 7.5.6-3] The 6G system should provide mechanisms to ensure sensing service is able to be provided with a given sensing system capacity.
NOTE:	The term 'sensing system capacity' is the maximum number of targets that can be detected per unit area given sensing QoS requirements per target, which include localization accuracy and sensing service latency [11].

2)	PR 7.8.6-3:  The 6G network shall be able to provide a means to ensure a latency upper-bound, requested by trusted third party, when providing sensing results to nearby UEs (e.g. AMRs) about environment situation.

Suggest to separate them since they are describing different aspects. 

Regarding the PR 7.5.6-3, the 'sensing system capacity' can be replaced with sensing target density, which is defined as  the following in the TR 22.870.
Sensing target density: total number of objects to be sensed per geographic area. It is a measure of how many objects the 3GPP system can detect, identify and/or track within a target sensing area.

	New CPR (Huawei)
	Subject to regulation and operator’s policy, the 6G system shall be able to provide a means to ensure a latency upper-bound, requested by trusted third party, when providing sensing results to UEs (e.g. AMRs).
	PR 7.8.6-3
	[Huawei]: split PR 7.8.6.3 from 14.1.10.-1-4

Regarding PR 7.8.6-3, the wording is suggested to be modified slightly.

	14.1.10-4-21
	Subject to operator policy, local regulation and subscriber permission, the 6G system shall support mechanisms to protect data privacy during the processing of sensing data.
	PR 7.12.6-2
	PR modified in SA1 #112

[Ericsson: What extra does the above requirement give compared to the one below from 22.137
The 5G system shall support encryption, integrity protection, privacy of the 3GPP sensing data, non-3GPP sensing data and sensing results, to protect the data inside the 5G system]

	14.1.10-1-5
	Subject to regulation and operator's policy, 6G system shall support sensing target density requested by the third party for a given sensing service.
	PR 7.7.6-1
	Target Density
[Futurewei: is this covered by KPI?]

	14.1.10-1-6
	Based on operator policy, regional and/or national regulations, the 6G network in the area of the disaster shall provide secure mechanisms to collect sensing results with a requested level of accuracy that can be used to generate real time maps.
	PR 7.2.6-1
	Accuracy
Target Density
Latency
3rd Party Support
[Futurewei: is this already covered by KPI?]

	Alt 14.1.10-1-6
(Huawei)
	Based on operator policy, regional and/or national regulations, the 6G core network in the area of the disaster shall provide secure mechanisms to collect sensing results with a requested level of accuracy that can be used to generate real time maps.
	PR 7.2.6-1
	Accuracy
Target Density
Latency
3rd Party Support
[Futurewei: is this already covered by KPI?]

[Huawei]: What’s the corresponding KPI, refreshing rate?

Ericsson: Agree this should be covered in KPI table, if not it needs to be rewritten as a way for the 3rd party to request this sensing target density. It will always be up to the network to decide if it can fulfill the request or not.]


	14.1.10-1-7
	Subject to operator’s policy and regulation, the 6G network shall be able to provide a sensing service to derive predicted location and/or velocity of sensing target(s).
	PR 7.10.6-1
	Prediction
[Huawei]: Confusing. 
PR 7.10.6-1 appears serval times such as 14.1.10-1-7 , 14.1.10-1-8 and 14.1.10-1-17.

	Alt 14.1.10-1-7
(Futurewei)
	Subject to operator’s policy and regulation, the 6G network system shall be able to provide a sensing service result which can be used to derive predicted location and/or velocity of sensing target(s).
	PR 7.10.6-1
	Prediction
[Philips Int BV: disagree with change to #14.1.10-1-7. It would completely change its meaning. Of course sensing results could be used by sensing consumer for prediction. But the requirement was to perform prediction by the 6G system and expose the prediction to the sensing consumer, i.e. as stated in #14.1.10-1-8].

	14.1.10-1-8
	Subject to regulation and operator policy, the 6G network shall provide a target prediction capability to derive predicted target characteristics (e.g. size, shape, location, velocity), while maintaining the privacy of the sensing target(s) and means to expose the prediction of location and/or velocity of sensing target(s) to a trusted third-party.
	PR 7.10.6-1
PR 7.10.6-2
	Prediction
Exposure
Privacy
Third Party support



	Alt 14.1.10-1-8
(Futurewei)
	Subject to regulation and operator policy, the 6G network shall provide a target prediction capability to derive provide predicted target characteristics (e.g. size, shape, location, velocity), at certain future time, while maintaining the privacy of the sensing target(s) and means to expose the prediction of location and/or velocity of sensing target(s) to a trusted third-party.
	PR 7.10.6-1
PR 7.10.6-2
	Prediction
Exposure
Privacy
Third Party support



	Alt 14.1.10-1-8
(Huawei)
	Subject to regulation and operator policy, the 6G core network shall provide secure means a target prediction capability to derive predicted target characteristics (e.g. size, shape, location, velocity), while maintaining the privacy of the sensing target(s) and means to expose the prediction of location and/or velocity of sensing target(s) to a trusted third-party.
	PR 7.10.6-1
PR 7.10.6-2
	Prediction
Exposure
Privacy
Third Party support

[Huawei}: Suggest to split PR 7.10.6-1 and PR 7.10.6-2 since former is about predictive capability and the latter is about exposure.



	14.1.10-1-9
	Subject to regulatory requirements, operator’s policy,  local regulation and subscriber permission, 6G network shall support the use of stored sensing data to provide a sensing service and ensure that only authorised entities are able to access the stored sensing data and results.
	PR 7.11.6-1
PR 7.12.6-1
	Sensing Data Storage
Usage & Security

PR modified in SA1 #112

	14.1.10-1-10
	The 6G system shall be able to prioritize communication, sensing and positioning together used in Network Assisted Smart Transportation.
	PR 7.19.6-2
	Prioritization
[Futurewei: Not clear this for per user or whole system level prioritization. If it’s per system, this is more implementation.]

[Huawei]:  Intended to say communication should be prioritized when all three are all in use in the network?

Unclear which will be prioritized.

	14.1.10-1-11
	Subject to operator’s policy, the 6G system shall provide exposure mechanism(s) to activate and deactivate exposing sensing results to a UE (AMR) that are used for prediction in a given sensing area of interest at a particular time of interest to nearby UEs at the request of a trusted third party.
	PR 7.8.6-1
	Exposure
Third party support
Delivery synchronization
[Ericsson: First of all, should it not be “an application on a UE” ? the AMR is not a UE, there is a UE on the AMR. If my understanding is correct this is about exposure sensing result by a request from a trusted third party. The second part of the sentence is not needed, it is about what the application should use the sensing result?

As a reminder we have two requirements in 22.137 about exposure:

Subject to operator’s policy, the 5G network shall be able to provide secure means to report sensing result to a trusted third-party requesting information about a target object when specific requested conditions are met.
NOTE: These conditions could be e.g., the target object distance from the restricted area border or entering restricted area.

Subject to operator’s policy, the 5G network shall provide secure means for a trusted third-party to request 5G wireless sensing service based on specific parameters (e.g., refresh rate, period of time, sensing KPIs, geographical location) and to receive the corresponding sensing results.]

	Alt 14.1.10-1-11
[Huawei]
	Subject to operator’s policy, the 6G system shall provide exposure mechanism(s) to activate and deactivate exposing sensing results to a UE (AMR) that are used for prediction in a given sensing area of interest at a particular time of interest to nearby UEs at the request of a trusted third party.
NOTE: the exposed sensing results can be used for prediction in a given sensing area.
	PR 7.8.6-1
	Exposure
Third party support
Delivery synchronization

[Huawei]:  Huawei: the wording is modified slightly

6G network -> 6G core network
Is UE also included in this PR? 
Is subscriber permission needed?

	Alt 2 14.1.10-1-11
(Philips Int BV)
	Subject to operator’s policy, the 6G system shall provide exposure mechanism(s) to activate and deactivate exposing sensing results to a UE (AMR) that are used for prediction in a given sensing area of interest at a particular time of interest to nearby UEs at the request of a trusted third party.
	PR 7.8.6-1
	Exposure
Third party support
Delivery synchronization


	14.1.10-1-12
	The 6G Network shall provide suitable mechanisms for the exposure of sensing results in a synchronised manner with other types of traffic (e.g. audio, video, haptics) to the sensing service consumer.
	PR 7.14.6-2
	Sensing result exposure sync.with other traffic,
[Huawei]:  What is synchronised manner? 
How to synchronise a sensing result of sensing target and the associated other traffic data?

	14.1.10-1-13
	Subject to operator’s policy, local regulation and subscriber permissionregulation and user consent, the 6G network shall be able to authorise UE and expose sensing results to an application on the UE for a specific service.
NOTE:	As an example, UE could use the provided sensing results (e.g. environment characteristics around UE) to optimize communication service.
	PR 7.20.6-1
PR 7.21.6-1
PR 7.5.6-4
	Exposure to UE

PR modified in SA1 #112
[Ericsson: A question for clarification, what does authorize a UE means in this context? Is it an application on the UE that should be authorized to receive sensing result?

The note is not needed and seems not fully aligned with the requirement. In the note it is the UE (modem ) that is using sensing result to optimize communication whereas the requirement is exposure sensing result to an application on the UE.]

	Alt 14.1.10-1-13
(China Unicom)
	Subject to operator’s policy, local regulation and subscriber permissionregulation and user consent, the 6G network shall be able to authorise UE and expose provide sensing results to an application on the UE for a specific service.
NOTE:	As an example, UE could use the provided sensing results (e.g. environment characteristics around UE) to optimize communication service.
	PR 7.20.6-1
PR 7.21.6-1
PR 7.5.6-4
	Exposure to UE

PR modified in SA1 #112
[China Unicom]: I struggled to understand the difference between these two sentences (-13 and -14), but I couldn't find, so I suggest retaining only one of them. If it's the first one, some modifications could be made
[QC]: the difference between the two requirements is the following: 
14.1.10-1-13 targets network exposure requirement (e.g. suitable APIs) for a UE application. 

14.1.10-1-14 is targeting the requirements for network  to generate/derive and offer the sensing results to the UE.

	Alt 2 14.1.10-1-13
(Qualcomm)
	Subject to operator’s policy, local regulation and subscriber permissionregulation and user consent, the 6G network shall be able to authorise UE and expose sensing results (using suitable APIs) to an application on the UE for a specific service.
NOTE:	As an example, UE could use the provided sensing results (e.g. environment characteristics around UE) to optimize communication service.
	PR 7.20.6-1
PR 7.21.6-1
PR 7.5.6-4
	Exposure to UE

PR modified in SA1 #112

[QC: if keeping -13 and -14]

	14.1.10-1-14
	Subject to operator’s policy, local regulation and subscriber permission, the 6G network shall be able to provide sensing results to a UE for a specific service, where the UE is authorized by mobile network operator providing sensing service.
	PR 7.5.6-4
	
PR modified in SA1 #112
[QC: retain this if keeping -13 and -14]

Ericsson: What does it mean “the UE is authorized by mobile network operator providing sensing service.” And how does that relate to provide sensing result to a specific application on the UE?]

	Alt 14.1.10-1-14
(Qualcomm)
	Subject to operator’s policy, local regulation and subscriber permission, the 6G network shall be able to provide (including deriving and exposing using suitable APIs) sensing results to a UE for a specific service, where the UE is authorized by mobile network operator providing sensing service.
	PR 7.5.6-4
	
PR modified in SA1 #112
[QC: delete CPR -13, the inserted text could also be included in a NOTE]
[China Unicom]: this one is OK for me. The first one has been covered by the second one after the changes


	14.1.10-1-15
	Subject to operator’s policy and regulation, the 6G system shall be able to link sensing results with communication service area for communication service.
	PR 7.20.6-2
	ISAC Linking

	14.1.10-1-16
	Subject to regulatory requirements and user permission, the 6G network shall be able to use the 6G sensing service to monitor and recognize human gestures.
	PR 7.24.6-1
	Gesture Recognition


	Alt 14.1.10-1-16
(Huawei)
	Subject to regulatory requirements and user permission, the 6G network shall be able to use the 6G sensing service to enable gesture recognitionmonitor and recognize human gestures.
	PR 7.24.6-1
	Gesture Recognition
[Huawei]:  Huawei: the wording is modified slightly

	Alt 2 14.1.10-1-16
(Ericsson)
	Subject to regulatory requirements and user permission, the 6G network shall be able to use the 6G sensing service to monitor and recognize human gestures.
	PR 7.24.6-1
	Gesture Recognition
[Ericsson: This is covered in the KPI table and do not need to be a requirement]


	Alt 14.1.10-1-16
(Philips Int BV)
	Subject to regulatory requirements and user subscriber permission, the 6G network shall be able to use the 6G sensing service to monitor and recognize human gestures.
	PR 7.24.6-1
	Gesture Recognition


	14.1.10-1-17
	Subject to user consent, regulation, and operator’s policy,  local regulation and subscriber permission, the 6G network shall be able to provide secure means to expose the prediction of location and/or velocity of sensing target(s) to a trusted third-party, while maintaining the privacy of the sensing target(s).
	PR 7.10.6-1
PR 7.10.6-2
	Sensing Data Security and Privacy Protection

[Huawei]: Confusing. this one is already covered in 14.1.10-1-11.

	14.1.10-1-18
	The 6G system shall be able to support energy-efficient sensing operations.
	PR 7.5.6-2
(To be consolidated with PR 7.8.6-2
	Energy-efficient Sensing Operations

[ZTE} PR 7.5.6-2 move to EE part 14.1.4

[LGE]: the context of "energy efficiency" and that of "efficient (something)" look similar, and that is often true. However, more benefit might come if we look closer. [PR 7.8.6-2] is intended to keep the "sensing service" offered to customers (human or robots) "stable" while minimizing resource waste. We hope this context is not lost through

	14.1.10-1-19
	Subject to operators’ policies, regulations, when offering sensing service, if the assistance information (e.g. the actual sensing target characteristics) from a trusted 3rd party is available, the 6G network shall provide means for a mobile network operator to monitor and validate the sensing result (e.g. by comparing the sensing results with the actual sensing target characteristics etc.).
	PR.7.26.6-1
	Assistance Info from trusted 3rd party

NEW: Agreed in SA1 #112


	Alt 14.1.10-1-19
(Huawei)
	Subject to operators’ policies, regulations, when offering sensing service, if the assistance information (e.g. the actual sensing target characteristics) from a trusted 3rd party is available, the 6G core network shall provide means for a mobile network operator to monitor and validate the sensing result (e.g. by comparing the sensing results with the actual sensing target characteristics etc.).
	PR.7.26.6-1
	Assistance Info from trusted 3rd party

NEW: Agreed in SA1 #112
[Huawei]:  Huawei: 6G network -> 6G core network

	Alt 14.1.10-1-19
(Philips Int BV)
	Subject to operators’ policies, regulations, when offering sensing service, if the assistance information (e.g. the actual sensing target characteristics) from a trusted 3rd party is available, the 6G network shall provide means for a mobile network operator to monitor and validate the sensing result against the assistance information (e.g. by comparing the sensing results with the actual sensing target characteristics etc.).
	PR.7.26.6-1
	Assistance Info from trusted 3rd party

NEW: Agreed in SA1 #112
[Philips: it mentions validation, but it does not state against what the system valides the sensing result]

	14.1.10-1-20
	Subject to network operator policy, the 6G network shall be able to provide secure means to an authorized 3rd party for providing dynamic re-configuration requests of communication services in order to ensure continuous reliable connectivity to mobile UEs with the required Quality of Service as provided in Table 7.27.6-2 in a changing environment.
	PR 7.27.6-1
	Dynamic reconfiguration requests for reliability

[Huawei]: Any relationship with sensing service?

[Ericsson: This requirement seems to be unclear without the table, by reading the requirement it is not clear that it is about sensing]

NEW: Agreed in SA1 #112
PR-2 and -3 are KPIs



* * * End of Changes* * *

