Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #109 electronic
R2-2000837
Elbonia, 24 Feb – 6 March 2020

Agenda Item:
6.8.2.5 
Source:

Sony
Title:
On supporting UE-based positioning
Document for:
Discussion and Decision
1 Introduction
The work item on "NR Positioning Support" has been agreed at RAN#83 [1], and for RAN2 the objectives include:

· Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]

· Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2]

· Study and, if agreed, specify system level aspects of the DL-only UE based positioning [RAN2]

In 3GPP Rel-15 NR it has been defined to be operated in two sets of frequency, namely FR1 for below 7.125 GHz and FR2 for around 24.5-52 GHz. In order to compensate high pathloss in FR2, transmission between a TRP and a UE with beamforming concept is used.

In 3GPP Rel-16 a work item [1], "New WID: NR Positioning Support"] study on supporting UE based positioning is listed as one of the objectives. This means the UE needs to perform both positioning measurement and positioning estimation. Positioning estimation requires both positioning measurements and the location of the reference points. The reference point is typically the TRP position and/or specifically the TRP antenna position.

At RAN2#106 [2], it was agreed that UE-based DL-only positioning is supported. This means that the UE shall be able to position itself without interaction from the network, i.e. based on receiving only.

The following agreements related to UE based positioning was made at RAN2#106 [2].

	Agreements:

1 The positioning measurement assistance data and position calculation assistance data are defined in separate IEs.

2 Include spatial direction information of the DL-PRS Resources in the position calculation assistance data (e.g., azimuth, elevation).  FFS beamwidth.

3 Include a transmission reference location for each DL-PRS Resource ID.  FFS the exact terminology.

a. Provide a reference location for the transmitting antenna of the reference TRP

b. Provide relative locations for transmitting antennas of other TRPs

c. ASN.1 formulation to be further discussed

4 Split the position calculation assistance data into two separate posSIBs, one containing the TRP coordinates and one containing the RTDs.




At RAN2#108 [3], the following agreements were made;
	Agreements:

1 The positioning measurement assistance data and position calculation assistance data are defined in separate IEs.

2 Include spatial direction information of the DL-PRS Resources in the position calculation assistance data (e.g., azimuth, elevation).  FFS beamwidth.

3 Include a transmission reference location for each DL-PRS Resource ID.  FFS the exact terminology.

a. Provide a reference location for the transmitting antenna of the reference TRP

b. Provide relative locations for transmitting antennas of other TRPs

c. ASN.1 formulation to be further discussed

4 Split the position calculation assistance data into two separate posSIBs, one containing the TRP coordinates and one containing the RTDs.




The agreements include aspects related to transmission of a reference location for each DL-PRS [3].
In [4], it is proposed that in order to save information bits (i.e. reduce overhead),  relative positions can be broadcasted that relates to an absolute position.

In this document we discuss the possibility to support UE based positioning without disclosing the true TRP antenna location.
2 Discussion
UE-based positioning can be supported by allowing the UE to perform both positioning measurements and positioning estimation. Positioning estimation can only be performed once the UE knows the reference point location. In this case, the reference point(s) are the TRP(s) that transmit positioning reference signal (PRS) for positioning measurement. The UE needs to know the absolute position of the TRP antennas. There have been some discussions on how to convey this information:
· Broadcast transmission to all or some of the UEs.

· Limit the broadcast information size (e.g only one reference point and the rests are the relative position to the reference point).

Broadcasting the true/absolute TRP antenna position(s) may expose some issues, particularly security issues. Furthermore, it will also expose operator’s cell planning and design. The absolute position is broadcasted by the operator. This can be interpreted as a legitimate position of the TRP as the source of the information is the operator itself. A third party may create a database of the TRP position and expose it to the public. This may not be a desired situation for the operator as it may increase the security issues and potential threat. If operator has a hesitance of a proposed technique, then the deployment of that technique may be questionable.
One potential solution is to broadcast the absolute TRP position only to some UEs. In this case, it could be the UE who request or has required subscriptions. This may limit the usage of UE-based positioning and the benefit is only applicable to some UEs.

Observation 1: Broadcasting the true position of a TRP may not be desirable to the network operator and affect the deployment of the UE-based positioning in the real deployment.
Observation 2: Allowing some UEs to obtain the true TRP position(s) may limit the usage of UE-based positioning.
Here, we consider a challenge to support UE-based positioning without exposing the true reference point of the TRP position. A potential solution is that the UE obtain a virtual TRP position for the positioning estimation purpose. Virtual position means a position with a relative non-disclosed distance from the true position. 
Proposal 1: Support UE-based positioning by informing the UE of (e.g. unicast /broadcast) a virtual position of a TRP associated with each beam.

As the true reference point(s) position is not to be used, the TRP needs to convey the relative distance information to the UE. It is straightforward to manipulate the PRS so that it behaves as if it originated from the virtual TRP position. This can be implemented in a transparent manner from a UE perspective.
Proposal 2: The usage of virtual reference point position for each beam can be supported by conveying the relative distance information in the PRS signal transparent to the UE algorithm.

3 Conclusion
In this document, we are proposing to introduce a Virtual Reference point in order to not disclose the true TRP or base station location. 
Observation 1: Broadcasting the true position of a TRP may not be desirable to the network operator and affect the deployment of the UE-based positioning in the real deployment.
Observation 2: Allowing some UEs to obtain the true TRP position(s) may limit the usage of UE-based positioning.
Proposal 1: Support UE-based positioning by informing the UE of (e.g. unicast /broadcast) a virtual position of a TRP associated with each beam.

Proposal 2: The usage of virtual reference point position for each beam can be supported by conveying the relative distance information in the PRS signal transparent to the UE algorithm.
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