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Abstract of the contribution: This contribution proposed a resolution for the KI#1 on system architecture to support sensing. 

1.	Discussion
In SA2#172, FS_Sensing_Arc was not completed due to an open issue on system architecture (KI#1). The issue was captured in the following Editor’s Note (of TR 23.700-14 clause 8.1):
Editor’s Note: whether Sensing control signalling is exchanged between SE and SF directly without AMF involvement, or with AMF involvement, is FFS and will be resolved in next meeting.
For the two options, i.e. control signalling exchange between SE and SF directly without AMF involvement, or with AMF involvement, several aspects should be considered. 
Impacts to the gNB:
RAN3 has agreed that the NxAP would be used for the protocol stack for control signalling (R3-258820):
Figure 7.x1-1 shows the protocol stack for sensing signaling between the gNB and the SF:


Figure 7.x1-1. Protocol Stack for sensing signalling
Editor’s Note x3: FFS whether Nx-AP is NGAP or a new application protocol.
Editor’s Note x4: FFS on the protocol stack for sensing data report.
It is clear from the above, the protocol stack up to SCTP at the gNB can be reused. 
Regardless of whether the connection to the Sensing Function is direct or via the AMF, and the specific protocol aspect for sensing operation Nx-AP would need to be added, either to the NGAP or the new application protocol. 
On the other hand, having a direct connection between the gNB and the Sensing Function could allow some flexibility on the Nx-AP design, i.e. it does not have to consider backward compatibility with the existing NGAP running over the same connection. 
Observation 1: For gNB, the direct connection to SF also allows protocol reuse, with the additional flexibility for Nx-AP design.      

Impact to the AMF:
Obviously, the direct connection option has NO impact on AMF.
For the option with AMF involvement, it would have significant impacts to the AMF, as it needs to support the new protocols NxAP as shown above. 
It needs to be clarified that since N2 is a point to point interface, each of the elementary procedures has to be defined separately. Therefore, involving AMF does not provide a free mechanism to allow the Sensing signalling transport between Sensing Function and AMF. Per current TS 38.413 definition, there is no generic procedure to transport the non-UE associated N2 signalling message between the SF and the gNB. For example, AIoT work introduced a new procedure just for that, and that procedure also cannot be reused for other purposes. 
Besides the change over the N2, the AMF also needs to have the logic to handle the translation between the Namf services to/from the N2 procedures. Therefore, the impacts to the AMF are not only on the transport aspect, but also the handling logics. Note that the AMF needs to handle each of the sensing signalling message sent over it, even if it does not process the details. It does add additional message processing load of the AMF, and that could burden the most important node of the 5GC.     
Observation 2: For AMF, to support sensing signalling transport would incur significant impacts on both N2 interface and its handling logic.      

Impact to the Sensing Function:
Sensing Function has already a direct connection towards the gNB, for sensing data handling. Therefore, supporting a direct connection for sensing signalling would be able to reuse the common handling, e.g. for node discovery and connection set up, etc. 
Going through the AMF on the other hand would require the Sensing Function to make use of another set of procedures, to interact with the AMF, just for the transport of the sensing control messages. The main issue is that the AMF is only used for the sensing control signalling message, and it is NOT UE associated. Therefore, the existing procedures on AMF handling cannot be directly reused, e.g. AMF discovery. 
Additionally, to transport the non-UE associated sensing signalling message, the SF still needs to identify the target RAN node first. Therefore, the AMF does not provide any assistance in relieving SF of any processing. 
Observation 3: For Sensing Function, there is no benefit for using AMF for the sensing signalling transport to the gNB.      

From architecture perspective:
As discussed during the study phase, it is clear that the is no involvement of any mobility management function of the AMF, as there is no UE involvement in 5GA sensing in this release. 
Therefore, from architecture perspective, the involvement of AMF is redundant and causes additional limitations on the deployment choices. 
It also places unnecessary signalling message processing load on the AMF, depending on the Sensing service operation that is not related to the AMF and also not to be interpreted by the AMF. 
Observation 4: From architecture perspective, the AMF serves no purpose in the sensing operation itself.      

Proposal 1: Based on the above considerations, it is proposed to conclude the study with the option of Sensing control signalling is exchanged between SE and SF directly without AMF. 
      

2.	Text proposal
It is proposed to agree the following changes vs. TS 23.700-14:
[bookmark: _Hlk67396857]>>>>BEGINNING OF CHANGES<<<<
[bookmark: _Toc216676147] 8.1	Conclusion for Key Issue #1: System Architecture to Support Sensing
To support KI#1 System Architecture to Support Sensing, the following principles are concluded:
Principle 1: one new Network Function (i.e. Sensing Function, SF) is defined to support Sensing Service. the SF may contain Sensing control functionality (SCF) and Sensing Processing functionality (SPF).
-	The functionalities of SCF may support for, e.g. receiving the sensing service request, authorization of the Sensing service request, sending configuration parameters to SE, etc.
-	The functionalities of SPF may support for e.g. sensing data collection, sensing result generation, etc.
NOTE 1:	The details of functionalities of SCF or SPF will be specified during the normative work.
NOTE 2:	There is no standardized interface between the SCF and SPF in Rel-20 5G-A.
NOTE 3:	How to capture the deployment options of SPF(s) functionality and SCF functionality of the same SF, e.g. co-located or separated, can be discussed during the normative phase.
NOTE 4:	The final name and Acronym for Sensing Function may need further update if necessary.
Principle 2: No dedicated storage NF is needed to store the Sensing data and Sensing result.
Principle 3: In this study, the gNB is the only entity that acts as the Sensing Entity (SE).
[bookmark: _Hlk218000032]Editor’s Note: whether Sensing control signalling is exchanged between SE and SF directly without AMF involvement, or with AMF involvement, is FFS and will be resolved in next meeting.
Principle 4a: Sensing control signalling is exchanged between SE (i.e. gNB) and SF via a direct connection without AMF involvement. 
Principle 4: Sensing data delivery between SE (i.e. gNB) and SF is supported via direct connection without AMF involvement.
Principle 5: Only one SF is selected to support for one sensing service request in this release.
NOTE 5:	Privacy protection and other security aspects will be coordinated with SA WG3 and the related impact to architecture enhancement will be based on SA WG3 during the normative phase.
NOTE 6:	Other KI's conclusions will be aligned with KI#1 conclusions.

>>>>END OF CHANGES<<<<
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