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Abstract: More and more new services on 3GPP 5GS, such as Location, Sensing and AI/ML, fuel the pervasive computing requirement in 5G Core Network. In current 5G System, there is no consideration to support general computing service systematically. It is proposed to think of the design of 5G System architecture to provide generic computing service flexibly, holistically and once and for all.
1. Discussion
Backgrounds/Observations：
3GPP System is initially supposed to provide communication service such as voice, video and Interenet access. But gradually, more and more supplementary services including positioning, AI/ML and potential Sensing were proposed. Not like the traditional communication service, the emerging services are supported by not only data transmission but also the computing/storage.
Positioning is the earlier supplementary service in 5GS. In 5G LCS, LMF is proposed to work as a LCS server as well. Positioning measurement data is transmitted from UE and/or NG-RAN. The LCS server coupled with LMF is responsible for the computation for location result based on the existing positioning methods implicitly. In Rel-18, User Plane positioning is introduced, where the user plane connection between UE/NG-RAN and LMF is used to the transmission of positioning measurement data. LMF UP ID (e.g. FQDN) can be used to identitfy the LCS server. Moreover, local LMF is introduced to support the localization of LCS. However, the internal implementation between LMF CP and UP is unclear. And the current solution does not take emergency service into consideration. Moreover, the tight coupling of CP and UP function in LMF make the deployment of LMF less flexible. The location measurement data has to go throught network to LMF for the handling of positioning measurement data. Actually, the CP and UP function of LMF can be decoupled. The UP function of LMF can be deployed close to Anchor UPF and the location measurement data can be transmitted to network via user plane, offloaded and handled in local computing server for location computation. Only the location estimate result is needed to be sent to CP of LMF. And there is no need for a location computing function for each LMF. Multiple LMF can share an identical location computing function entity. And a CP LMF can choose a proper one among mutiple location computing functions for load balance and so on. With the separation of CP and UP in LMF, the interface, protocol and identification between CP and UP of LMF gets clear and can be standardized in 3GPP.   
The WIs such as eNA and AI/ML were proposed to facilitate network automation and AI/ML based services/applications. 5GS is utilized for data transmission, storage and computation in order to support data analysis, AI/ML model and training. The computing function is indispensable for the data collection and analysis, AI/ML service exposure, and AI/ML model training.  
Sensing is an essential feature in 5G-A, which was firstly proposed in Rel-19 to support diverse sensing service scenarios. Comparing to location, sensing service requires lower sensing response delay, broader sensing service area, more sensing data and effective sensing algorithm to fit for the complex sensing environment and diverse demands for sensing client. Therefore, a sensing computing function entity is needed to support the flexible sensing server selection, reliable and efficient sensing data transmission, broader sensing continuity assuarance, optimal sensing computing function selection and local sensing result computation. 
All in all, computing capacity is more and more becoming an indespensible and pervasive demand in 5G-A System. And the deployment and coordination of computing function plays a pivotal role in the 5GS service performance such as location, sensing and AI/ML related services. And a monolithic consideration of computing service on the 5GS architecture can intensify the computing resource utilization and avoid the deployment and solution per service. And based on general computing service function entity, different 5GS applications can be deployed, where the operator can provide more aboundant services/applications rather than only data transmission.   
Proposals: 
1. Think about pervasive computing service function as a whole since Rel-19.
2. A general system architecture should be proposed to support the pervasive computing demands for diverse services in 5G-A System.
3. The principle of computing and control separation should be reflected in 5G-A Core.
2. Proposal

It is proposed to take the above-mentioned proposals into account in the study and normative work in SA2 Rel-19. 
