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1. 
Introduction
The Study on “New SID on 5G Architecture enhancements for Harmonized Communication and Sensing service” was proposed in S2-2107636 [1] and related discussion paper is S2-2107637 [2] https://www.3gpp.org/ftp/tsg_sa/WG2_Arch/TSGS2_147E_Electronic_2021-10/Docs/S2-2107637.zip. The corresponding SA2 Work Task proposals included in S2-2107636r02 [2] https://www.3gpp.org/ftp/tsg_sa/WG2_Arch/TSGS2_147E_Electronic_2021-10/INBOX/Revisions/S2-2107636r02.zip contain the following Work Tasks: 
WT#1: use cases consolidation (network centric)

Note: the study focuses on the intelligent transportation and UAV areas. The exact sensing data will be determined during the study phase, referred to that used in Radar.

WT#2: Overall architecture to support new sensing service including:

· WT#2.1: Study and define the possible architecture and function enhancement to support new sensing service, e.g. whether new network function is needed, Gap analysis of the existing 5GS architecture and functionalities for the support of sensing capability.
· WT#2.2: Study the RAN and CN function split to support the sensing service.

WT#3: E2E signalling to support new sensing service including:

· WT#3.1: define the E2E signaling interactions to support sensing service including the sensing control and sensing data report 

· WT#3.2: study and define the sensing service authorization and exposure.
Note: RAN and CN coordination is expected focusing on the sensing signalling and data transmission between RAN and CN (RAN3 work). Other coordination with RAN is on a need basis.
	Work Task ID
	TU Estimate

(Study)
	TU Estimate

(Normative)
	RAN Dependency

(Yes/No/Maybe) 
	Inter Work Tasks Dependency 



	WT#1: use cases consolidation (network centric)
	2
	0
	2
	WT#1 is self-contained

	WT#2:Overall architecture
	6
	3
	
	WT#2 is self-contained

	WT#2.1: 
	3
	2
	No
	

	WT#2.2: 
	3
	1
	Yes
	

	WT#3: E2E signalling 
	5
	3
	
	WT#3 depended on WT#2

	WT#3.1
	3
	2
	Yes
	

	WT#3.2: 
	2
	1
	No
	


This document is about to collect the views from the different companies whether and how to proceed this topic in R18 SA2.
2.
Requirements and use cases for R18
2.1 Description

During the past discussions, some companies raised the concern that the study is lack of the SA1 R18 requirements while other companies consider that in R18 we can focus on the limited and identified use cases for SA2 work. i.e. intelligent transportation and UAV cases.
2.2 Companies view

	Company
	Please provide your views on any of the use cases SA2 can work for R18.
	

	Huawei
	The study is a new area to explore for 5G-Advanced and it is important for R18 to start the work. Considering the situation of different WGs, e.g. work load and R18 content discussions so far, it is reasonable for 3GPP to start the architecture study in SA2 R18 with enabling the new business. The new sensing concept has a very wide scope and focusing on intelligent transporation and UAS cases (without UE and air interface impact) is a good compromise to make the study for R18 practical.
	

	CATT
	Serveral valuable use cases are described in the discussion paper (S2-2107637). In Rel-18 SA2 we can focus on the limited uses cases i.e. intelligent transportation and UAV, to study architecture enhancement. This does not conflict with the Rel-19 SA1 work which aims to explore more use cases.
	

	AT&T
	SA2 should wait for SA1 work on use cases and service requirements. There are SA1 discussions on the topic in R19 and perhaps SA2 should wait for R19 as well.
	

	China Mobile
	Some beneficial sensing use cases are already identified as stated in the SID proposals, e.g., Autonomous vehicles and UAV. So we suggest to create a new study in R18 at first. In the follow-up release, more potential use cases can be explored and further studied.  
	

	China Unicom
	As several valuable business scenarios such as intelligent transportation and UAV have been located and discussed comprehensively in the past SA2 meetings, it is preferred to start this study in Rel-18 as a basis for further enriched scenarios.  And there is no conflict between “Rel-18 SA2 works” and “Rel-19 SA1 works” as sensing can be a long term work with good scalability.
	

	ZTE
	We support this study with reduced scope.
	

	Deutsche Telekom
	DT already raised concerns at SA2#146E and SA2#147E. DT's position did not change, DT still objects to start work in SA2 for R18. Different presentations showed that there is a huge range of possible use cases. It is up to SA1 to discuss the use cases and specifiy the requirements 3GPP shall work on. This work can't be done isolated in SA2, work heavily depends on progress in other working groups and TSGs. First of all, the use cases to be supported need to be agreed in SA1, not in SA2.
	

	Orange
	This is a promising topic but substantial work needs to be carried out in SA1 before we can consider tackling it in SA2.
	

	Ericsson
	SA2 shall discuss architecture aspects after SA1 completes its work on e.g., use cases and service requirements.  It is premature to start SA2 work at this point in time (i.e., Rel-18).
	

	LGE
	SA1 will discuss this topic as Rel-19 study candidate. And we believe that use cases, scenarios, service requirements and performance requirements need to be identified in SA1 first. This will be able to put the studies in downstream groups in the right direction. Therefore, we prefer not to handle this topic in Rel-18.
	

	NOKIA
	SA2 can discuss architecture aspects after SA1 describes use cases and service requirements. 
	

	Qualcomm
	Given the emphasis on the Intellegent transport and UAV use cases, it is clear that the sensors, e.g. radar, Lidar, etc., are normally equipped on the vehicles instead of a base station node. 

Therefore, the scope of the study, for RAN node or base station to support sensing, falls within the scoe of Vehicle Mounted Relay (VMR) phase 2 study. 

We can bring a Rel-19 SA1 study for VMR_Ph2 covering the sensing aspects. SA2 work can start once the use case and service requirements are identified in the SA1 study. 
	

	Samsung
	SA2 can discuss architecture aspects after SA1 describes use cases and service requirements. 
	

	Vivo
	It is believed that 5G Advanced already has a certain demand for network sensing, and the introduction of sensing service is of practical 

commercial value, and this can be a preliminary exploration of 6G sensing service.  

It is feasible and imperative to start work in R18 by reusing existing reference signals for communication (e.g., SRS, CSI-RS) without RAN impact to meet some identified sensing requirements for e.g. Respiration monitoring, and Indoor intrusion detection.  

	

	China Telecom
	We suggest to promote this work in R18 SA2. Considering the potential impacts on current 5GS, we can at first study several valuable business scenarios such as UAV. And in our view, based on the R18 SA2 work, we can develop a more comprehensive requirements study in R19 SA1.
	

	CAICT
	Encourage SA2 to start the R18 study. Focusing on the proposed use cases listed in the SID is reasonable to move forward.
	

	Intel
	Intel is looking forward to the support of sensing in the 3GPP system using the 3GPP RATs. However, we already commented that the sensing feature requires work in both SA1 (in terms of service requirements) and in RAN (in terms of achievable KPIs).

If the study is to proceed in Rel-18 with reduced scope (i.e. intelligent transport and UAV cases), Intel would like to understand which existing service requirements and KPIs will be used as the basis for this study.

Given than the study relates to a completely new system feature that is not UE related, Intel would like to see this study proceed with an objective for the use of a service-based interface from NG-RAN for the collection of sensing data.

 
	

	InterDigital
	Architectureal aspects, supported by SA1 requirements are in scope of SA2.
	

	DISH Network
	Actually, Sensing is one of 6G topic widely discussed these days. Thus, it will be interesting topic even in 5G. However, we prefer harmonized RAN and SA. Therefore, AT&T mentioned, SA2 can wait SA1 outcome.
	

	Vodafone
	No work should start in SA2. Discussions in SA1 are needed first
	


3.
Dependency with RAN for R18
3.1 Description

During the past discussions, some companies raised the concern that the study firstly need the RAN involvement before SA2 can start the work while other companies consider that in R18 we can focus on the limited and identified use cases to do the basic architecture work (without RAN1/2 standard impact) and enable the new business.

3.2 Companies view

	Company
	Please provide your views on the RAN dependency for R18 work, and how to resolve.
	

	Huawei
	To align with the RAN R18 study discussions, it is important to avoid the air interface (RAN1/2) impact that basically decouple the work from the RAN and make the study in SA2 indepently largely. The interface design between RAN and SA2 (RAN3 work) is essential for the work and as usual based on the SA2 study process, RAN3 work can be triggerd. Regarding the performance and possibility for the sensing without RAN1/2 air interface change, if needed, SA2 can send the LS to RAN1 to trigger some evaluation work.
	

	CATT
	In Rel-18, no RAN1/ RAN2 work is expexted, only RAN3 work is needed. 
SA2 can trigger RAN3 to make alignment with SA2 conclusion by sending LS.
	

	AT&T
	The topic has system wide impacts and it should be coordinated between SA and RAN working groups.
	

	China Mobile
	For Rel-18 study, we suggest to minimize the impacts on RAN during the course of study phase, which will make alignment with the SA2 work. Currently no impact is expected for RAN1 and RAN2 work.
	

	China Unicom
	Considering the overall workload of Rel-18, the RAN impacts are better to be minimized (i.e. to avoid RAN1/RAN2 impact and minimize the RAN4 impact). The main RAN work is for RAN3 as alignments with SA2.
	

	ZTE
	The architecture can be studied first from stage 2 point of view.
	

	Deutsche Telekom
	As stated in 2.2, DT requests that the use cases to be supported need to be agreed in SA1 first. Based on the outcome, RAN and SA need to cooperate. Architecture work in SA2 without involving RAN does not make sense to us. To enable new business, SA & CT & RAN together need to specify the new solutions for sensing.
	

	Orange
	This is very radio-related so it is not reasonable to assume that RAN impacts can be avoided. Anyway, we need to wait for requirements from SA1 so there is no reason to rush.
	

	Ericsson
	Premaure to discuss dependency without knowing scope/requirements for 3GPP system.
	

	NOKIA
	SA2 can discuss the dependency with RAN aspects after SA1 describes use cases and service requirements.
	

	Qualcomm
	Yes, RAN dependency is obvious. Without RAN support, the study in SA2 is baseless. 

If there is no RAN1/2 involvement, it is unclear how this study is related to 3GPP, rather than some implementation opitions. 


	

	Samsung
	SA2 can discuss the dependency with RAN aspects after SA1 describes use cases and service requirements.
	

	vivo
	SA2 work can be started first focusing on some identified use cases, which will be realized by, e.g. introducing a new sensing network function in CN reusing the existing reference signals for communication (e.g., SRS, CSI-RS) without RAN impact. This work could be started in SA2 from the architecture point of view. RAN and CN coordination is expected between RAN3 and SA2 e.g. to deliver sensing signalling and data transmission.

	

	China Telecom
	This proposal aims to minimize RAN1/RAN2 impacts and focus on RAN3, so what we see are architectural requirements which can be handled by SA2.
	

	CAICT
	LS could be exchanged to trigger any action in RAN side. In general fine to touch the architecture work only for R18.
	

	Intel
	Given that there is no corresponding Rel-18 work in SA1 and RAN, this study (with the proposed limited scope) needs to clarify which existing service requirements and KPIs will be used as the basis for this study. 
	

	InterDigital
	Clear scope and requirements should be agreed before addressing dependencies
	

	DISH Network
	Same view with AT&T
	

	Vodafone
	SA1 discussions need to take place first. Then, RAN and SA work can be determined
	


4
Companies’ views on the proposed objectives and TU estimation

4.1
use cases consolidation (network centric) (WT#1)

WT#1: use cases consolidation (network centric)

Note: the study focuses on the intelligent transportation and UAV areas. The exact sensing data will be determined during the study phase, referred to that used in Radar.

	Company
	View on the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the feedback.
	If you think this WT is required to be included in Rel-18 SA2 study write ‘YES’

	Huawei
	OK to focus on the intelligent transporation and UAV areas. The key here is to avoid the RAN1/2 and UE change for R18 study to make it practical. If there is any other use cases can be covered by the network centric sensing without air interface and UE change, could be also considered. 
If majority is OK to skip the more use cases discussion and consolidation, it is also fine to just go to the other WT#.
	

	CATT
	OK to focus on the intelligent transporation and UAV areas.
	

	AT&T
	SA1 should consider use cases and service requirements first.
	NO

	ZTE
	The study should focus on limited use cases considering the TU limitation. This task is required.
	YES

	Deutsche Telekom
	Use cases need to be discussed and agreed in SA1 first. This is not in the responsibility of SA2.
	NO

	Orange
	SA2 already has enough work, we don’t need to do SA1’s work.
	NO

	Ericsson
	SA1 needs to describe/work on, e.g., use cases and requirements
	NO

	NOKIA
	SA2 should wait for SA1 to describe use cases and requirements
	NO

	Qualcomm
	As clarified earlier, we believe that the use case mentioned should involve the vehicles and the UAV devices, as that is where the Radar device is installed. 

Including Radar as part of the NG-RAN node would require verification first.

If this is about using the vehicles or UAV as the base station, it should be handled within VMR study.  


	No. 

	Samsung
	SA2 should wait for SA1 to describe use cases and requirements
	NO

	vivo
	In addition to intelligent transportation and UAV areas (which is based on on BS echo detecting in one BS or between two BSs), Respiration monitoring (which is reusing the existing reference signals for communication (e.g., SRS, CSI-RS) without RAN impact) should also be considered. 

	YES

	China Telecom
	Since UAV is a valuable and urgent use case that operators are really interested in, we would like to focus on this scenario in R18. If needed, any other use cases can be explored in the future.
	YES

	Intel
	Not needed if the study proceeds with limited scope
	

	InterDigital
	SA2 should have clear requirements from SA1 describing relevant use cases
	

	DISH Network
	
	NO

	Vodafone
	No work to start in SA2 in Rel-18
	NO


4.2
overall architecture (WT#2)

WT#2: Overall architecture to support new sensing service including:

· WT#2.1: Study and define the possible architecture and function enhancement to support new sensing service, e.g. whether new network function is needed, Gap analysis of the existing 5GS architecture and functionalities for the support of sensing capability.
· WT#2.2: Study the RAN and CN function split to support the sensing service.

	Company
	View on the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the feedback.
	If you think this WT is required to be included in Rel-18 SA2 study write ‘YES’

	Huawei
	Essential for the study. 

R18 Standard work focus on the basic architecture aspects to enable the new business: 
1. Target the network centric based sensing, collect the sensing data from the NR base station 

2. Calculate and open the sensing result to the third party 

Following the flexible Architecture design in CN with SBA, pave the way for future enhancements: forward compatible with potential new sensing related features, e.g. air interface sensing efficiency enhancement, more UE role involvement…..


	YES

	CATT
	The current 5G system does not support sensing related functionalities, e.g. sensing data collection, transmission and exposure. So architecture enhancement is essential and is the basis for the study.
	Yes

	AT&T
	Architecture work needs to be based on use cases, service requirements and be done in coordination with relevant RAN working groups. It is unlikely all this will happen in R-18
	NO

	China Mobile
	For Rel-18 study, our work can focus on developing a general framework to address the requirement for some urgent use cases, which are also identified as network centric scenarios.
	YES

	China Unicom
	Architecture aspect is essential and can provide a basis for scenario scalability in the future. The main work should focus on the network centric solutions and reuse the existing measurements as much as possible.
	YES

	ZTE
	Both WT#2.1 and WT#2.2 are required
	YES

	Deutsche Telekom
	SA1 needs to provide use cases and service requierements first.
	NO

	Orange
	This is a promising topic but substantial work needs to be carried out in SA1 before we can consider tackling it in SA2.
	NO

	Ericsson
	SA2 needs to wait for SA1 work on, e.g., use cases and service requirements.
	NO

	NOKIA
	SA2 can discuss architecture aspects after SA1 describes use cases and service requirements.
	NO

	Qualcomm
	It is unclear what is the "sensing service", and a clear definition from stage 1 study is required. 
	No

	Samsung
	SA2 can discuss architecture aspects after SA1 describes use cases and service requirements.
	NO

	vivo
	WT#2.1 and #2.2 are both necessary.

For WT#2.1, it is proposed to study how to provide some limited sensing service functionality in 5G advance based on the exsiting 5GS from the overall architecture point of view, and this network architecture should be allowed to evolve to support more sensing features in the future release with forward compatibility.

For WT#2.2, it is required to study from the CN aspects and RAN aspects respectively to have a clear split between the RAN and CN function. 


	YES

	China Telecom
	WT#2.1 is essential. For R18 study, architecture and associating network functions shall be defined on the basis of current 5GS architecture. 

WT#2.2 is essential. The coordination between RAN and CN should focus on RAN3 and no new work is expected in RAN1/RAN2.
	YES

	CAICT
	Essential for the R18 architecture work.
	YES

	Intel
	Given than the study relates to a completely new system feature that is not UE related, Intel would like to see this study proceed with an objective for the use of a service-based interface from NG-RAN for the collection of sensing data.


	

	InterDigital
	SA2 should have clear requirements from SA1 describing relevant use cases
	

	DISH Network
	
	NO

	Vodafone
	No work to start in SA2 in Rel-18
	NO


4.3
E2E signalling and data report (WT#3)

WT#3: E2E signalling to support new sensing service including:

· WT#3.1: define the E2E signaling interactions to support sensing service including the sensing control and sensing data report 

· WT#3.2: study and define the sensing service authorization and exposure.
	Company
	View on the particular Work Task and whether this task (if applicable sub-work tasks) is required to be included in this release. Provide the rationale and justification for the feedback.
	If you think this WT is required to be included in Rel-18 SA2 study write ‘YES’

	Huawei
	Essential for the study. Same as question 4.2
	YES

	CATT
	Essential for the study. Same as question 4.2
	Yes 

	AT&T
	This work is dependent on use cases, service requirements, and architecture. If those tasks are not possible to be completed in R-18 this will not be possible either
	NO

	China Mobile
	For Rel-18 study, our work can focus on developing the basic E2E signaling interactions, authorization and exposure procdures to address the requirement for some urgent use cases identified.
	YES

	China Unicom
	Same as 4.2.
	YES

	ZTE
	Both WT#3.1 and WT#3.2 are required in order to have workable solution.
	YES

	Deutsche Telekom
	SA1 needs to provide use cases and service requierements first.
	NO

	Orange
	This is a promising topic but substantial work needs to be carried out in SA1 before we can consider tackling it in SA2.
	NO

	Ericsson
	SA2 needs to wait for SA1 work on, e.g., use cases and service requirements.
	NO

	NOKIA
	It looks too early for Rel-18, we need SA1 requirements
	NO

	Qualcomm
	It is useless to define a signaling protocol without first understand the purpose and use of it. 

It is also unclear if this would actually require any signlaing to be defined at all, as there is no definition of the source of the sensing data and the consumer of the sensing data, and the output of the sensing data consumption. 
	No.

	Samsung
	It looks too early for Rel-18
	NO

	vivo
	WT#3.1 and WT#3.2 are required.

E2E signaling procedures for sensing control and data reporting corresponding to the architecture in WT#4 are needed;

Sensing services are much related to the issue of data security and privacy, especially when the sensing target involves user(s). Corrdination between SA2 and SA3 is essential for sensing service authorization and exposure.
	YES

	CAICT
	Essential for the R18 architecture work.
	YES

	Intel
	If the study proceeds, this WT is required.
	

	InterDigital
	Clear scope and requirements should be agreed before addressing E2E signalling and data reporting
	

	DISH Network
	
	NO

	Vodafone
	No work to start in SA2 in Rel-18
	NO


5.
Summary and way forward proposal
Inputs from 20 companies were collected so far.
5.1
requirements and use cases for SA2 R18
	Moderator Summary
	There are quite opposite views for the requirements/use cases that SA2 can work for R18. 8 companies believe with the reduced scope, it is feasible to start the work in R18 while 12 companies show the views that substantial SA1 study need to be done first.

	Moderator Proposal
	As a promising and new area to explore, It seems consensus that SA1 R19 will study all possible use cases and requirements in a wide scope. 

Considering there is no ongoing SA1 and RAN R18 related work, the only potential possibility for SA2 R18 study is to focus on very concrete and limited target, i.e. base station receiving the reflected signal and/or existing reference signal to do the sensing detection.


5.2
RAN dependency
	Moderator Summary
	It seems majority view that it is E2E topic and SA2 work needs to be well coordinated with RAN. 
Regarding minimum impact of the RAN1/2 impact, some companies question that without RAN1/2 involvement, SA2 study is not clear. There are also some views that without clear SA1 study, difficult to justify the RAN and SA impact/dependency.


	Moderator Proposal
	Update the SID description to make it clear that no RAN1/2 standard impact for R18 is expected. If necessary, send the LS to RAN to check the feasibility regarding e.g. performance, KPI.



5.3
Objectives and WTs
	Moderator Summary
	About the WT#1, majority give the feedback that SA2 should not discuss the use cases consolidation as it is the SA1 duty.
Regarding the WT#2 and #3, as the discussion in 2.2, there are quite opposite views. 8 companies think the existing work tasks are essential to do the general framework while 9 companies insist on waiting the SA1 ouput firstly. Actually there is no much discussion about the working task content in technical manner. One company raise a technical issue that the interface from NG-RAN to CN should use the service based approach which the moderator proposes to take it during the study and do not need to put any limitation at the starting point. 

	Moderator Proposal
	Remove the WT#1, and only focus on specific area, i.e. base station receiving the reflected signal and/or existing reference signal to do the sensing detection.


Update the SID based on the feedback and decide whether it is acceptable or not in SA2#148E.
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