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Abstract: This document proposes a use case on sensing assisted high-definition map construction.
1. Introduction
Introduce a high-definition map construction use case into the sensing study 
2. Reason for Change
Adding a use case with some functional requirements to the study.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPPTR 22.837 v0.2.0.


* * * First Change * * * *
5.x	Use case on high-definition map construction
[bookmark: _Toc355779204][bookmark: _Toc354586742][bookmark: _Toc354590101]5.x.1	Description
High-definition map is a map with high accuracy, which is used in autonomous driving. High-definition maps for self-driving cars usually include map elements such as road shape, road marking, traffic signs and traffic condition, etcct.
High-definition maps are often captured using vehicles equipped with an array of sensors, such as LiDARs, radars, digital cameras. One of the biggest challenges in building HD maps of real-world roads is maintaining high accuracy since the vehicle for high-definition map capturing is usually expensive. Besides, most of the high-definition maps are only available on highways due to poor coverage.
5G based sensing can fill these gaps with widely deployed base stations. To construct a high-definition map, the map provider can subscribe to sensing service from 5G system. The base stations can perform sensing regularly with required update frequency and send sensing measurement data to 5GC for further processing before exposure to the map provider. 



[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.x.2	Pre-conditions
The base stations are capable of sensing. The map providers subscribes to sensing service from 5GSC. The vehicles/UEs are capable of 5G communication with 5G system via base stations.
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]5.x.3	Service Flows
[image: ]
Figure 5.x.3-1 sensing assisted high-definition map construction
1. The map provider wants to build a high-definition map so it subscribes to sensing service from 5G system.
2. The base stations are configured to perform sensing regularly to update high-definition map based on the requests. The sensing execution frequency depends on the policy provided by the 3rd party. Sensing frequency can be adjusted dynamically according to the environment to save power. For example, the map may be updated less frequently at nitght than in the daytime. Similarly, the map of suburbs is updated less frequently than urban ones because there is less traffic in the suburbs. For example, sensing may be performed more frequently in rush hours and city centres while less frequently at midnight and suburbs.	Comment by Ward, Bruce: Suggest change "peform" to "perform"
3. Alice, Bob, Eve and other colleagues drive to the convention center in the suburbs for a meeting. They use the high-definition map from different map providers.
4. Being aware of huge traffic, the 5G system increases sensing frequency to capture the dynamics of real-world road in suburbs.
5. They use the high-definition map from different map providers. Since the map of suburbs updates less frequently, the map providers may trigger an update of the map simultaneously. 
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.x.4	Post-conditions
The map provider maintainsa a high-definition map with required accuracy and wide coverage of the city.
Better driving experience is achieved using the high-definition map.
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.x.5	Existing features partly or fully covering the use case functionality
None
5.x.6	Potential New Requirements needed to support the use case
[PR 5.11.6-1] The 5G system shall support a mechanism to perform sensing based on policies provided by a 3rd pary.
[PR 5.xx.6-1] The 5G system shall be able to adjust the frequency of sensing operation dynamically according to the environment.
[PR 5.11xx.6-2] The 5G system base station shall be able to support energy efficient sensing operation.
[PR 5.11.6-3] The 5G system shall be able to provide multiple sensing services to different users simultaneously.     

* * * End of Change * * * *
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