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Abstract of the contribution: this paper discusses the motivation of defining UE positioning type, categorization of UE positioning type as well as the corresponding positioning procedure for each UE positioning type.
1. Discussion
Backgrounds：
In 5GS, to achieve the accurate location of target UE, LMF need to trigger positioning measurement to get the location information of target UE (e.g. RSTD, RSRP, UE Rx-Tx Time Difference measurements, etc.). Positioning Measurements is a power and time consuming process, which is a big burden for the some UE who is power-constrained such as the IoT or RedCap device. The relevant appeal has been reflected in the Key Issues of 3GPP Rel-18 5G_eLCS_Ph3:
Key Issue #12: support of low power and/or high accuracy positioning

On the other hand, positioning measurement and signalling is unnecessary or unacceptable for some LCS request:

First of all, for some LCS Client, they have no strong demands on the accuracy of location in terms of vertical accuracy, horizontal accuracy, positioning delay, etc.
Secondly, some positioning reference information can improve the positioning accuracy of target UE to some extent, such as the PRU(s) and/or the default location of the TA/Cell that the target UE is located. 

Thirdly, for some UE such as CIoT, IIoT and RedCap UE, they refrain from sending/receiving any LCS-related positioning signalling. （e.g. paging for location, LPP messages and LCS messages from UE, AMF and LMF）.
Lastly, for some UE, they would like to change their power saving policy dynamically (e.g. based on the current power state). 
At present, it is concluded that indication for support of low power and high accuracy positioning is included in the UE LCS subscription data. And during Location Request procedure, the indication can be used to conduct the behaviour of the UE, serving AMF and LMF.  
The discussion paper aims to make a balance between power saving and positioning accuracy and propose a solution to figure out the problems presented in Key Issue #12. 
Observations：
Observation 1: The indication for support of low power and/or high accuracy positioning should not be bound with UE subscription. 
Firstly, LPHAP indication is defined as the UE LCS subscription data. But the current mechanism loses the flexibility of UE changing its positioning policy according to its power state. So it is proposed to take it as an indication from UE and UE can update it as needed.
Secondly, the current mechanism doesn’t specify the operation in UE for MO-LR. 
Lastly, the current solution does not take the case “lower power” and “high accuracy” into consideration as we know low power and/or high accuracy positioning includes three cases: Lower power, High accuracy and Low power and high accuracy.
Observation 2: The indication information for the purpose of power saving in UE positioning should be indicated by the target UE during registration procedure
Power saving in UE positioning is the appeal of target UE considering its battery capability/state and/or device type. The target UE should include an indication information to imply whether or not power saving is needed at the moment. Then the NFs in 5G Core such as AMF and LMF would take the indication into consideration after receiving Location Request. If the target UE includes the indication of UE positioning type during registration message, the AMF should store the indication information in the context of UE and send the indication information to LMF with Location Request. 
Observation 3: Both UE and network should implement the demand of “support of low power and/or high accuracy positioning”

There are three cases for “support of low power and/or high accuracy positioning”:
1. support of low power and high accuracy positioning
2. support of low power positioning
3. support of high accuracy positioning
For case 3, there is no demand on power saving from UE, so the LMF can do what it can do to maximize the positioning accuracy after receiving Location Request message. In this case, there is no any restrictions on UE and network, so we can take it as a default UE positioning type. Namely, both UE and network should follow the current Location Request procedures with additional positioning reference data information introduced in Release 18. 
For case 1, target UE has an appeal for both accuracy and power. In this case, to achieve a balance between power saving and high accuracy positioning, it is proposed to define the following regulations:

1. Both UE and network can perform any LCS signalling message except positioning measurement related messages;

2. Existing positioning reference information such as Cell that target UE is camping on, the default Cell location, the PRUs in the Cell can be applicable for the improvement of positioning accuracy. 
For case 2, target UE only expects to minimize the impact of LCS on power consumption, it is proposed that target UE is completely unaware of positioning related signalling.

If the target UE includes the indication of “lower power” during registration, the AMF should store the indication information in the context of UE. Specifically, for the demands of “lower power”, UE, AMF and LMF should avoid triggering any signalling message related to LCS such as LCS signalling message, LPP signalling message and Service Request for transmission of LCS-related message. 

As for user privacy verification, AMF should not send NAS Location Notification message for the permission of UE user because target UE with the indication of lower power positioning is completely unaware of the positioning procedure and positioning procedure is performed by network based on available information. Therefore, user privacy verification can be exempted at this moment. 
If there is a MT or NI Location Request with Best Effort LCS QoS class, both AMF and LMF should avoid sending any signalling message related to LCS. But to achieve maximum accuracy of location, the LMF should make use of all kinds of information including TA/Cell that target UE is camping on, the default location information of TA/Cell, the positioning reference data in the TA/Cell that target UE is camping on. 

As we pointed out, to achieve “lower power”, UE should avoiding sending MO Location Request message. But if UE would like to obtain its own location, the positioning reference information is missing. To maximize the accuracy of Location for MO Location Request from target UE, the LMF may broadcast the positioning reference information such as the default location information of TA/Cell, the positioning reference data in the TA/Cell that target UE is camping on based on the procedure for Broadcast of Assistance Data. After receiving the broadcasting information, the UE can derive its own location more accurately if needed. 
Observation 4: Three positioning UE type can cover the demand of “support of low power and/or high accuracy positioning”
In conclusion, we can categorize the UE into three positioning types:

1. High accuracy (by default)

2. Low power and high accuracy
3. Lower power
And for each UE positioning type, there are different regulations of positioning for UE, AMF and LMF as mentioned above.  
Proposals: 
Proposal 1: Define a UE positioning type to indicate the demands of different terminal equipment and include the UE positioning type in UE’s registration procedure. 
Proposal 2: There are three UE positioning types roughly: high accuracy (by default), lower power and high accuracy, lower power. 
Proposal 3: For each UE positioning type, there are corresponding LCS procedures as mentioned above.
2. Proposal
It is proposed to take the above-mentioned proposals into account in the normative work. The implementation paper can be found in S2-2302701.
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