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Abstract: Principles for signalling between the gNB and Sensing Function (SF) are discussed, concluding to move forward with direct interface option.
1. Discussion
1.1	Introduction 
Mainly three types of architecture have been considered for the connection and association between gNB and SF; they are shown in the figure below:
[image: ]
Figure 1: Schemes of different gNB and SF connections.
In SA2#172 meeting, the indirect architecture has been ruled out and therefore should not be adopted. Therefore, in this paper we focus only on the direct and hybrid architectures.  
1.2 Direct vs hybrid architecture
Below is the analysis of the solutions provided in the TR:
· Direct transmission of control signalling is considered in 22 solutions (solutions # 1, 6, 11, 12, 15, 16, 19, 20, 21, 22, 25, 26, 27, 28, 29, 30, 31, 33, 34, 35, 36, 37)
· Transmission of control signals via AMF is considered in 8 solutions (solutions # 2, 4, 5, 7 16, 18, 24, 35)
Observation 1: majority of the solutions use the direct interface to transmit the control signals. 
The hybrid architecture requires AMF enhancements for requesting sensing measurements from the gNB. The impact on AMF can be categorized as follows: a) for signalling between AMF and SF: a new reference point between SF and AMF needs to be defined; b) for signalling between AMF and gNB: either a new signalling between AMF and gNB needs to be introduced to provide sensing-related information in the request or the existing non-UE associated signalling needs to be further enhanced to accommodate the sensing-related information. Considering that a new interface for sensing data messages between SF and NG-RAN has been already agreed, involving AMF and adding additional impact on the architecture results in extra work without any benefit, since there is no need for involvement for AMF explicitly in 5G-A sensing, like in cases such as UE involvement.
[bookmark: _Hlk216091067]Observation 2: In the hybrid architecture, AMF involvement introduces additional complexity to the solution compared to the direct architecture without any added benefit.

The Hybrid architecture involves additional aspects for discovery and selection of AMF and gNBs, which require enhancements for AMF discovery and AMF profile in NRF.

Observation 3: Hybrid architecture introduces additional discovery and selection procedures.
In the hybrid architecture, each control signal should be relayed via AMF to the selected NG-RAN. Compared to the direct connection, this extra hop in the signal path increases latency, and adds processing overhead.
Observation 4: The hybrid architecture increases latency and processing overhead for the control signalling due to relaying them between the Sensing Function and NG-RAN node via AMF.

The direct architecture provides separation between sensing services and the packet data communication services, which improves security, scalability and independent deployment from packet data communication services. 
[bookmark: _Hlk216250630]Observation 5: The direct architecture provides separation between sensing services and communication services, which isolates and improves security and scalability aspects for both services.
1.3 On adopting both alternatives 
Adopting both direct and hybrid options into the specification requires more standardization efforts in SA, RAN and CT WGs, increasing overall time and efforts and introduces 2 options for same feature. In addition, specifying both solutions leads to ecosystem fragmentation, making it harder for uniform deployment of the feature in RAN and core. Furthermore, multiple standardized options for the interface between RAN and core raises interoperability and operational challenges in multi-operator scenarios such as (5G MOCN), as different operators and/or vendors may adopt different options.
Observation 6: adopting both direct and hybrid architectures in the standards requires more standardization effort and leads to ecosystem fragmentation and interoperability challenges without any tangible benefit. 
Moreover, there does not seem to be justifiable benefit for deploying both options in the same network for this sensing type and does not provide any performance benefit yet increases cost and time of development, validation/test effort, implementation complexity and operational complexity. 
1.4 Conclusion
To summarize, only one architecture adoption in the specification is sufficient and avoids ecosystem fragmentation as well as excess cost, complexity and additional standardization efforts. Moreover, in contrast to the hybrid architecture, the direct architecture avoids AMF impact and reduces solution complexity, signalling latency, and processing overhead. Considering these advantages, it is proposed to adopt only the direct architecture.
2. Proposal
It is proposed to adopt the direct architecture and to include following changes in the TR 23.700-14.

>>>> Start of Changes <<<<

[bookmark: _Toc215490910][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).
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 4: Control signalling between SE (i.e. gNB) and SF is supported via direct connection without AMF involvement.
Principle 45: Sensing data delivery between SE (i.e. gNB) and SF is supported via direct connection without AMF involvement.
Principle 56: 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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