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Abstract: This contribution proposes a new use case for power efficient ranging operation. 

Proposed New Text:

[bookmark: _Toc360202468]5.x	Power efficient Ranging Operation
[bookmark: _Toc360202469]5.x.1	Description
Ranging service requires ranging UE to operate ranging action after the ranging service starts. And it is assumed that users can switch on or switch off the ranging service through application installed his or her smart phone. But in fact, users always switch on ranging service in his/her convenience time not just in the location where the ranging service goes well. Considering the use cases in the TR22.855, it is obviouse that only in the ranging efficient distance, the ranging operation is required to operate with specified ranging interval e.g. 50ms and related performance. 
So, it makes sense for ranging service to consider more efficient operation when the distance is greater than the ranging efficient distance. For example, operating ranging with slow frequency if the distance is greater than ranging efficient distance and operating ranging with required ranging interval when the distance is within efficient ranging distance. Thus, the 5G system is required to change ranging working mode in time when the distance changes. 
The frequent/infrequent ranging operation transformation condition can be configured by ranging service application provider e.g.:
· when the measured ranging distance <= Effective Ranging distance, to trigger frequent ranging operation; 
· or when the measured ranging distance > Effective Ranging distance, to trigger infrequent ranging operation; 
· or after some time (e.g. > (ranging service latency + ranging interval)), ranging information can’t be received, to trigger infrequent ranging operation etc. 
Figure 5.x.1-1 illustrates the smart car key example considering frequent/infrequent ranging operations after ranging service is started. When the ranging service is started, the initial UE may or may not receive ranging information because the actual distance may exceed the effective ranging distance.
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Figure 5.x.1-1 infrequent and frequent ranging operation

Figure 5.x.1-2 illustrates the example of frequent/infrequent ranging operation transformation.
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Figure 5.x.1-2 the example of frequent/infrequent ranging operation transformation
Following service flow give an example of effective smart car key ranging operation. 
[bookmark: _Toc360202470]5.x.2	Pre-Conditions
[bookmark: _Toc360202471]The Tom’s car support ranging service. Its paired ranging UE is Tom’s smart phone.  
Tom’s car is usually parked in his house during the night. And in working days, it is always parked in Tom’s office underground parking port.
Tom’s car and his smart phone have registered one of Operator’s Ranging service: Smart Car Key.  The “infrequent ranging interval” is configured by the “Smart Car key” service as 10s through the interface supplied by 5G system and via the 5G system, the configuration is delivered to his car and his smart phone. 
Tom’s car ranging operation is always switched on while his smart phone is switched on when needed.
The following parameters refer to TR22.855 Table 5.3.6-1.

5.x.3	Service Flows
Tom’s car is parking at home park garage and operating ranging with large ranging interval 10s. 
In the morning, Tom goes to his car with his smart phone switch on ranging service. 
The car detects that the distance with the paired smart phone is less than “Effective Ranging Distance” 30m.
The car starts frequent ranging operation with required ranging Interval 50ms.
The car automatically unlocks and opens the door when Tom is nearby <=1m.
Tom drives the car to his office, then parks his car in the office underground parking port.  Tom leaves his car. His car identifies the distance between the car and Tom’s smart phone exceeds the configured “lock door distance” 3m. The car automatically locks.
The car continuously operates frequent ranging with Ranging Interval is 50ms until it detects that the distance exceeds “Effective Ranging Distance” i.e. 30m. It enters the infrequent ranging operation the ranging interval is 10s.
Tom leaves his office and goes to his car. His car identifies the distance less than “Effective Ranging Distance” 30m.
The car starts frequent ranging operation with the ranging interval back to 50ms.
The car automatically opens the door when Tom is nearby. Tom drives his back home.
At his home, Tom switches off ranging service in his phone. 

[bookmark: _Toc360202472]5.x.4	Post-Conditions
Tom’s car can be automatically lock and unlock with more power efficiently.
5.x.5	Existing features partly or fully covering the use case functionality
TS 22.261 clause 6.27 Positioning services
The 5G system shall support mechanisms to configure dynamically the update rate of the position-related data to fulfil different performances (e.g. power consumption, position service latency) or different location modes.
NOTE 5: 	for example, the 5G System needs to be able to request the UE to provide its location periodically with an update rate ranging from one location every [1 s to 10 s] in location normal mode to one location every [30 s to 300 s, or more] in location power saving mode. The 5G System needs to allow UEs to sleep for extended periods (e.g. one week), without requiring the UE to update its position data.

[bookmark: _Toc360202473]5.x.6	Potential New Requirements needed to support the use case
 [PR 5.x.6 -1] The 5G system shall be able to start ranging and stop ranging according to the application layer’s demand. 
 [PR.5.x.6 -2] The 3GPP UE shall be able to operate ranging with reduced power consumption when the condition which is configured by application layer is met e.g. ranging with larger ranging interval if distance is exceeds configured threshold.
[PR 5.X.6 -3]The 5G system shall be able to supply suitable methods for ranging based service provider to manage ranging operation and configurations.
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