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Abstract: for the positioning in the vertical scenario, LCS architecture should consider the NF deployment in the campus network and in the operator’s network. Depending on the actual deployment, technical issues like low latency and service reliability is for consideration.
1. Introduction
R18 SA2 eLCS_Ph3 SID (SP-211637) describes the WT#1.2: 
Investigate potential architectural enhancements to location service (e.g. in scenarios like edge computing, and other), i.e. reduction of location service latency, signalling overhead and location estimate exposure.
The work task considers certain 5G network deployment such as a campus or a factory. Rel-16 and rel-17 SA2 defined two types of NPN networks, i.e. SNPN and PNI-NPN, and both can support location service.
SNPN means all network functions are located inside the logical perimeter of the defined premises (e.g. factory) and the NPN is separate from the public network. An example of SNPN deployment is illustrated below [1].
[image: ]
It is observed that SNPN supports the LCS service with the following advantages:
· Positioning procedure endures very low latency, because UE, RAN node and core network LCS NF (AMF, LMF and GMLC) are deployed closely;
· Safe and reliable location data delivery, because no data exchange between SNPN and PLMN;
· Resilient location data exposure, because location estimate is delivered to local application with shortest path;
PNI-PLMN, on the contrary, may experience the problems like big latency during positioning procedure, unreliable location data delivery and exposure, especially under certain deployment option provided by 5G ACIA “Deployment with shared RAN and control plane” [1].
[image: ]
In reality, this deployment option has some attraction to verticals due to low cost deployment, and in addition it can satisfy ultra-low delay user plane communications with UPF and/or MEC built in enterprise.
On the other hand, support of location service at edge has an overwhelming discussion in many SDOs, like 5GAA and 5G ACIA. Positioning is a fundamental feature to verticals so that it can be assumed that LMF and GMLC are deployed in a campus or a factory.
In case of “Deployment with shared RAN and control plane”, and correlation with 3GPP LCS architecture, all the network functions locate like,
[image: ]
The following technical issues needs consideration:
· Signaling latency, e.g. LPP, NRPPa signaling are transmitted between nodes in the campus and public network;
· Data reliability, location data (result) sent from LMF ->AMF -> GMLC, for one-time positioning, and first time response for periodical positioning;
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-71.
3. Reference
[1] https://5g-acia.org/wp-content/uploads/2021/04/WP_5G_NPN_2019_01.pdf
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In case of “Deployment with shared RAN and control plane” illustrated by 5G ACIA, and correlation with rel-17 LCS architecture, all the relevant LCS network functions are deployed as following:
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For certain NPN network deployments, that AMF and UDM are not deployed in the campus network and UE, RAN, LMF, GMLC, NEF, and LCS client/AF are deployed in the campus network, the following technical issues will be studied:
· How to realize low latency positioning procedure under particular (above) NPN deployment.
· How to realize low complexity positioning procedure under NPN deployment.
· How to achieve reliable and secure location result delivery and exposure, i.ee.g.. when UE location determined by LMF, and not exposed to the public network.
NOTE: other NPN deployments are not considered in the scope of this key issue.
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