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Agenda Item:	13.3
Source:	Xiaomi (moderator)
Title:	Summary of Offline Discussion for CB#17 ISAC
Document for:	Discussion
1	Introduction
This SoD is based on the following online discussion：
Capture definition of Sensing Function, referring to SA2 TR
The sensing function selects gNB(s) based at least on information about the gNB(s).
For Control Plane protocol stack, capture it is SCTP-based with NxAP (i.e. NGAP or new AP)

Discuss what gNB information is useful for Sensing Function to know to select gNB(s)
There is a Sensing Initiation function that includes a Class 1 procedure (Sensing Request/Response)
FFS whether Sensing Report is signaling procedure
There is a Sensing Stop function that can be SF-initiated and can be gNB-initiated (class 2).
FFS whether SF-initiated Sensing Stop procedure is class 1 or class 2.


CB: # 17_ISAC
-  Capture above agreements and open issues in the TR
(Xiaomi - moderator)
2	For the Chair Notes
Editor’s Note: For Rel-20 study/work items, please consider that when agreements/FFSes are captured in a TP, additional inclusion in the Chair Notes may be unnecessary (particularly for stage 3 details).
Propose the following:
· TP to TR38.765 for general aspects and protocols -Xiaomi (R3-258820)
· [bookmark: _GoBack]TP to TR38.765 for basic procedures - Huawei (R3-258821)
Propose to capture the following in Chair Notes:
To be continued: 
Focus on the following candidate protocols for sensing data transmission, based on RAN1 and SA2 progress, considering the transmission requirements (e.g., data volumes, efficiency).:
- SCTP-based
- GTP-U-based
-Websocket-based (Streaming based data reporting for trace and MDT, refer to TS 28.532)
Coordination with SA2 is needed.
Discuss interface connection setup if direct connectivity is agreed by SA2.
Discuss the need of sensing modify/update procedure
Discuss which procedure is used to transfer the sensing support information (e.g., supported sensing area) from gNB to SF for gNB selection, if signalling approach is needed.

3	TP to pCR on network architecture (13.2)
3.1 Capture online agreements
A draft TP is provided based on the following agreements made online.
	Capture definition of Sensing Function, referring to SA2 TR
The sensing function selects gNB(s) based at least on information about the gNB(s).
For Control Plane protocol stack, capture it is SCTP-based with NxAP (i.e. NGAP or new AP)



<<<<<<<<<<<<<<<<<<<< Change Begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc205284267]--2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP RP-252819: "Revised SID: Study on Integrated Sensing And Communication (ISAC) for NR".
[x1]	3GPP 3GPP TR 23.700-14: “Study on Integrated Sensing and Communication; Stage 2”.
<<<<<<<<<<<<<<<<<<<< Next change>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc205284271]--3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ABBREVIATION>	<Expansion>
SF	Sensing Function
<<<<<<<<<<<<<<<<<<<< Next change>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc205284275]--7	Network architecture
Editor’s note: This section is to capture the study outcome of network architecture. Applicability to gNB bistatic sensing may be considered as part of this network architecture without additional architecture impacts. No inter-gNB coordination will be studied.
This clause identifies and describes the logical architecture to support the sensing in the overall 5G system architecture.
Figure 7.1 depicts a logical architecture for ISAC, where the Nx interface is between the gNB and the SF. 



Figure 7.1	Logical architecture for ISAC
This logical architecture is independent of the transport, e.g. direct or via the AMF, between the gNB and the SF.
Editor’s Note:  The details of "Nx" interface need further discussion and decision.
Sensing Function: as defined in TR 23.700-14 [x1].
The SF selects gNB(s) for sensing based at least on the information about the gNB(s). 
--7.x1	Protocol stack for sensing control signalling
Figure 7.x1-1 shows the protocol stack for sensing control signalling transmission between gNB and SF:


Figure 7.x1-1. Protocol Stack for sensing control signalling
Editor’s Note: Nx-AP could be NGAP or new application protocol.
Editor’s Note: FFS on the protocol stack for sensing data report.
<<<<<<<<<<<<<<<<<<<< Change end >>>>>>>>>>>>>>>>>>>>
3.2 Discussion on online open issues
gNB Information to be known by SF
Although this open issue is captured in AI 13.3, the discussion is more related to AI 13.2, so the moderator put the discussion here.
Discuss what gNB information is useful for Sensing Function to know to select gNB(s)
	[bookmark: _Toc212204489]7.1.3	Agreed Principles for KI#3: Sensing Entity and Sensing Function Discovery and (Re-)Selection
The following principles are agreed in this release to address the key issue on Sensing Entity and Sensing Function Discovery and (Re-)Selection:
-	The Sensing Function selection is based on NEF's local configuration or NRF query.
-	The Sensing Function registers itself to the NRF, with its NF profile.
-	Sensing Function is selected based on at least its supported sensing area.
-	Sensing Function selects one or more Sensing Entities, i.e. gNBs, based on the sensing service request.
-	Sensing Function selects the Sensing Entities, i.e. gNBs, based on information about the Sensing Entities, e.g. its supported sensing area.


According to the SA2 conclusion, at least the supported sensing area of a gNB should be considered as gNB information for sensing function.
Proposal 1: capture the following in the TP:
The gNB information includes the supported sensing area of a gNB.
Editor’s note x1: FFS on the other information needed. 
Editor’s note x2: FFS on whether siganlling approach is needed for SF to obtain the gNB information.
TRP selection
	7.1.4	Agreed Principles for KI#4: Sensing Data and the Associated Information Collection and Transport
The following principles are agreed for KI#4:
-	Based on the received sensing service requirements from the Sensing Function, the Sensing Entity (gNB) can determine how to perform the relevant sensing measurement to collect the Sensing data.
-	Sensing Entity can support one time, periodical Sensing Data to the Sensing Function.
Editor's note:	The type (one time, periodical, etc.) and content of Sensing Data that will be provided by gNB needs to be coordinated with RAN WGs in the normative phase.
-	Sensing data can be collected from one or multiple gNBs by Sensing Function for the same sensing service request.
-	The Sensing Function can generate sensing results based on the information provided by the Sensing Entity (gNB) node(s). 
NOTE:	The architecture aspect of this KI's interim conclusions will be aligned with KI#1 conclusions.



WA: gNB decides TRP(s) for sensing.

Moderator summary:
Proposal 1: capture the following in the TP:
The gNB information includes the supported sensing area of a gNB.
Editor’s note x1: FFS on the other information needed. 
Editor’s note x2: FFS on whether siganlling approach is needed for SF to obtain the gNB information.
WA: gNB decides TRP(s) for sensing.
4	TP to pCR on RAN-CN procedures (13.3)
4.1	Capture online agreements
A draft TP is provided based on the following agreements and open issues made online.
	There is a Sensing Initiation function that includes a Class 1 procedure (Sensing Request/Response)
FFS whether Sensing Report is signaling procedure
There is a Sensing Stop function that can be SF-initiated and can be gNB-initiated (class 2).
[bookmark: _Hlk214518448]FFS whether SF-initiated Sensing Stop procedure is class 1 or class 2.



Some background information for companies to consider whether and how we use function or procedures for what we agreed/discussed. In both NRPPa and NGAP, the function to support the new feature/service is very general and includes multiple procedures.  
	NRPPa
		Function
	Elementary Procedure(s)

	Measurement Information Transfer
	a) Measurement
b) Measurement Update
c) Measurement Report
d) Measurement Abort
e) Measurement Failure Indication




	NGAP
	5.32	AIoT Service Management function
The AIoT Service Management function is responsible for handling AIoT services.
6.28	AIoT procedures
The following procedures are used for AIoT services:
-	Inventory Request;
-	Inventory Report;
-	Command Request;
-	A-IoT Session Release (AIoT CN Initiated);
-	A-IoT Session Release Request (gNB initiated).



Therefore, we may need a general function (e.g., sensing management function) includes some elementary procedures. 
<<<<<<<<<<<<<<<<<<<< Change Begins >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc205284276]--8	RAN-CN procedures and signalling
Editor’s note: This section is to capture the study outcome of procedures and signaling aspects between RAN and CN for gNB-based monostatic sensing.
Editor’s Note: the following may need further refinement. 
The Nx-AP protocol supports the Sensing Information Transfer function.
The following procedures are used for Sensing Information Transfer function:
-	Sensing Initiation, is supported by a Class 1 procedure (Sensing Request/Response/Failure);
-	SF-initiated Sensing Abort;
- 	gNB-initiated Sensing Failure indication, a Class 2 procedure.
Editor’s Note: FFS on other functions and procedures.
Editor’s Note: FFS whether SF-initiated Sensing Stop procedure is class 1 or class 2.
[bookmark: _Toc184196606]--8.x	Sensing Initiation 
Editor’s Note: the following may need further refinement. 


Figure 8.x-1: Message flow for Sensing Initiation
1.	The SF sends sensing request to the gNB,.
2.	The gNB sends sensing response to the SF.
3.	If requested in Step 1, the gNB sends sensing reports to the SF.
Editor’s Note: FFS on whether Sensing Report is a signaling procedure.
Editor’s Note: FFS on whether sensing report is included in the sensing response message.
--8.y	Sensing Abort 
Editor’s Note: the following may need further refinement. 
The SF initiated sensing Abort procedure is illustrated in Figure 8.y.1.  


Figure 8.y-1: Message flow for Sensing Abort
1.	The SF sends the Sensing Abort message to the gNB, which stops the sensing measurement and reporting and releases any resources previously allocated for the same sensing measurement.
Editor’s Note: FFS on class 1 or class 2 message. 
--8.z	Sensing Failure Indication
The gNB initiated sensing failure indication procedure is illustrated in Figure 8.y.2.


Figure 8.y-2: Message flow for sensing failure indication 
1.	The gNB sends the Sensing Failure Indication message to the SF.

<<<<<<<<<<<<<<<<<<<< Change end >>>>>>>>>>>>>>>>>>>>
4.2	Discussion on open issues (if time allows)
SF-initiated sensing Abortstop
	Options
	Support companies

	Class 1
	Huawei, NEC, Samsung, CMCC

	Class 2
	China Telecom, BUPT, QC, Tejas Networks, ZTE, Google, Nokia, Ericsson, CATT




Information in sensing request
According to the contributions, the following information is discussed by majority with some different preference on the naming and definitions. 
	Information
	Support companies

	ID for a specific sensing request
	Xiaomi: measurement ID
InterDigital: Task ID
Nokia, CMCC: sensing ID
NEC, Samsung: sensing session ID
Lenovo: service ID
LGE: Sensing task ID

	Target sensing area
	Huawei (sensing TAC, sensing Cell)
Nokia, Oppo (TAI, cell ID, GAD, refer to SA2)
NEC (minimum a gNB ID list and a cell list)
CATT (sensing area ID or Cell ID/TAI)
Xiaomi, Ericsson, Samsung, CMCC

	Report mode (one time, periodic)
	InterDigital (on-demand, periodic, and event-triggered reporting)
Huawei, Xiaomi, NEC, Ericsson (one-time, periodic)
QC (on-demand, periodic)
Nokia, CATT (one-time report, periodic report, or event-triggered report)
Oppo (one-shot and periodical reporting. FFS on event-triggered and semi-persistent reporting)
Lenovo
CMCC (periodic, event-triggered, thresholds)



Background information from SA2
	-	Sensing Entity can support one time, periodical Sensing Data to the Sensing Function.
Editor's note:	The type (one time, periodical, etc.) and content of Sensing Data that will be provided by gNB needs to be coordinated with RAN WGs in the normative phase.



Proposal 2, capture the following information in the sensing request, FFS on the details
- ID for a specific sensing request
- Target sensing area
- Report mode(e.g., one time, periodic)
Editor’s Note x3, FFS on other information
Editor’s Note x4, study theFFS on the definition of sensing area.
Moderator summary:
Proposal 2, capture the following information in the sensing request, FFS on the details
- ID for a specific sensing request
- Target sensing area
- Report mode(e.g., one time, periodic)
Editor’s Note x3, FFS on other information
Editor’s Note x4, FFS on the definition of sensing area.

5	Open issues for next meeting
For network architecture and protocols
Focus on the following candidate protocols for sensing data transmission, based on RAN1 and SA2 progress, considering the transmission requirements (e.g., data volumes, efficiency).:
- SCTP-based
- GTP-U-based
-Websocket-based (Streaming based data reporting for trace and MDT, refer to TS 28.532)
Coordination with SA2 is needed.
For gNB selection
Discuss the information needed, whether signalling approach is needed. (already captured in the editor’s note)
For sensing procedures 
Discuss whether class 1 or class 2 is used for SF-initiated abort (already captured in the editor’s note)
Discuss interface connection setup if direct connectivity is agreed by SA2.
Discuss the need of sensing modify/update procedure
Discuss which procedure is used to transfer the sensing support information (e.g., supported sensing area) from gNB to SF for gNB selection, if signalling approach is needed.
For sensing signalling
Discuss the definitions of sensing area (already captured in the editor’s note)
Discuss information needed for the agreed procedures.(seems straightforward)
Reference
	[bookmark: _Toc213443914]13.1. General
Work plan, BL pCR to TR38.765

	R3-258088
	(pCR to TR 38.765) Study on Integrated Sensing and Communication (ISAC) for NR (China Telecom, Xiaomi)
	pCR

	R3-258357
	Work plan for study on Integrated Sensing And Communication (ISAC) for NR (China Telecom, Xiaomi)
	Work Plan

	[bookmark: _Toc213443915]13.2. Network architecture 
Study network architecture for gNB-based mono-static sensing for UAV sensing target use cases. Applicability to gNB bistatic sensing may be considered as part of this network architecture without additional architecture impacts.
From RAN3#129bis:
Capture logical architecture for ISAC
RAN3 to focus on sensing protocol in coordination with SA2
Continue the discussion on protocol stacks, particularly the protocol stack for sensing reporting, to be aligned with SA2 conclusions.

	R3-258114
	(TP to pCR 38.765) ISAC general aspects and protocol stacks (Xiaomi)
	other

	R3-258147
	(TP to pCR 38.765) Further discussion on Network Architecture for ISAC (ZTE Corporation)
	other

	R3-258243
	(TP to BL pCR of TR38.765) The discussion on ISAC network architecture (NEC)
	other

	R3-258116
	(TP for pCR) Network architecture for ISAC (Huawei)
	other

	R3-258130
	Network Architecture and Protocol Aspects for NR Sensing Support (Qualcomm Incorporated)
	other

	R3-258137
	NR ISAC Network Architecture (InterDigital Inc.)
	discussion

	R3-258196
	Network Architecture and Protocol stack for NR ISAC (Tejas Network Limited)
	discussion

	R3-258207
	Discussion on architecture for ISAC (Nokia, Nokia Shanghai Bell)
	discussion

	R3-258289
	Discussion on protocol stack for sensing reporting (OPPO)
	discussion

	R3-258309
	(TP to BL pCR for TR38.765) Discussion on network architecture for ISAC (CATT)
	other

	R3-258358
	On protocol stack solution for ISAC (China Telecom)
	discussion

	R3-258371
	(TP to TR 38.765) Discussion on ISAC network architecture (Lenovo)
	other

	R3-258376
	Discussion on network architecture for ISAC (Samsung)
	discussion

	R3-258454
	ISAC Logical Architecture and Protocol Stack (Ericsson)
	other

	R3-258501
	Network architecture enhancements for NR ISAC (Hanbat National University)
	discussion

	R3-258591
	Discussions on the architecture design of ISAC (China Unicom)
	discussion

	R3-258612
	Discussion on Network Architecture for ISAC (CMCC)
	discussion

	R3-258630
	(TP to BL pCR to TR 38.765) Discussions for ISAC network architecture (LG Electronics Inc.)
	other

	R3-258682
	Discussion paper on ISAC network architecuture (CEWiT)
	discussion

	[bookmark: _Toc213443916]13.3. RAN-CN procedures and signaling
Study the procedures, signaling between RAN and CN to support ISAC.
From RAN3#129bis:
Continue the discussion on the necessary interface functions and the detailed signaling procedures for ISAC.

	R3-258115
	(TP to pCR 38.765) Sensing procedures and singalling (Xiaomi)
	other

	R3-258117
	(TP for pCR) RAN-CN procedures and signaling for ISAC (Huawei)
	other

	R3-258359
	(TP to 38.473) On RAN-CN functions and procedures for supporting ISAC (China Telecom, BUPT)
	other

	R3-258131
	Signalling and Procedures for NR Sensing Support (Qualcomm Incorporated)
	other

	R3-258197
	RAN-CN procedures and signaling for NR ISAC (Tejas Network Limited)
	other

	R3-258138
	NR ISAC RAN-CN Procedures and Signaling (InterDigital Inc.)
	discussion

	R3-258148
	(TP to pCR 38.765) Further discussion on RAN-CN Procedures and Signalling for ISAC (ZTE Corporation)
	other

	R3-258184
	Discussion on RAN-CN procedures and signaling for ISAC (Google)
	discussion

	R3-258208
	(TP to pCR) Discussion on RAN-CN procedures and signaling for ISAC (Nokia, Nokia Shanghai Bell)
	other

	R3-258244
	(TP to BL pCR of TR38.765)The discussion on ISAC RAN-CN procedure and signaling (NEC)
	other

	R3-258257
	Discussion on RAN-CN procedures and signaling for ISAC (KPN N.V.)
	discussion

	R3-258290
	Discussion on RAN-CN procedures and signalling for sensing (OPPO)
	discussion

	R3-258310
	(TP to BL pCR for TR38.765) RAN-CN procedures and signaling on ISAC (CATT)
	other

	R3-258372
	(TP to TR 38.765) Discussion on general procedures for gNB-based sensing (Lenovo)
	other

	R3-258377
	Discussion on RAN-CN procedures and signaling (Samsung)
	discussion

	R3-258533
	Discussion on RAN-CN procedures and signaling to support ISAC with TP to pCR (Ericsson)
	other

	R3-258592
	Standard impacts of RAN-CN procedures for ISAC (China Unicom)
	discussion

	R3-258613
	Discussion on RAN-CN Procedures Supporting ISAC (CMCC)
	discussion

	R3-258631
	(TP to BL pCR to TR 38.765) Discussions for ISAC RAN-CN aspects (LG Electronics Inc.)
	other

	R3-258683
	Discussion paper on ISAC procedures and signaling (CEWiT)
	discussion
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