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Abstract of the contribution: Discusses a solution based on PC5&PC3 message combination for proximity estimation.
1. Discussion
1.1 Background

In the current TR23.713, proximity estimation based on the coordinates can be implementation over PC5 discovery message or over PC3 Match Report Ack message, which are described individually in subclause 9.1.1 and 9.1.2.

However, these are still some issues left to be solved as described in clause 9.2.

The following issues need to be resolved:

- The minimum size of the location info and whether it can fit in the discovery message is FFS.
- Privacy issues related to disclosing location information using PC5 discovery are FFS.
1.2 Inclusion of Location Offset Info in the ProSe Code

After much deliberation, we think if only Location Offset Information is broadcasted over PC 5, these two issues can be solved together. 


Figure 1: Discovery message including Location Offset Info
Location Offset Info: the offset of the initial location info
Initial Location Info: the location when the announcing UE initials the Announce Request procedure
1.2.1 The size of the Location Offset Info
When the location info is included in the ProSe Code, 64 bits are needed to achieve an approximate accuracy of 5m, as analyzed in S2-151344. 

If the Location Offset Info is used, how much bitlength is needed, depends on the range of the Location Offset Info. Assume the range of the Location Offset Info =10km, Average Earth radius =6,367,400m, maximum degree difference in latitude is 0.09 degrees. The coded number for this angle is 8387, which is between 2^13 and 2^14. The comparison between Proximity estimation over PC5 and PC3&PC5 is as below:
	
	Location info in the ProSe Code
	Location Offset Info in the ProSe Code     (the range of the Location Offset Info)

	
	
	10km
	5km
	1km

	Total lat/longitude bitlength
	64 bits
	28 bits
	26 bits
	20 bits


Figure 2: the bitlength comparison between Proximity estimation over PC5 and PC3&PC5
However, which should be pointed out, if the announcing UE is out of the range of Location Offset Info, the announcing UE needs to update the Initial Location Info in the ProSe Function. So the smaller the range of the Location Offset Info set, the more signaling will be consumed over PC3.
1.2.2 Privacy issues analysis
In the PC5&PC3 message combination Proximity estimation solution, the monitoring UE acquires the location of announcing UE based on the Location Offset Info and the Initial Location Info. Only use the Location Offset Info included in the PC5 message cannot estimate the location of announcing UE precisely. And the monitoring UE without authorization cannot get the Initial Location Info from the ProSe Function. So there is no risk to disclose the location information using the PC5&PC3 combination Proximity estimation. 
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Figure 3: Proximity estimation based on PC5&PC3 combination
1.3 Procedures

Based on the analysis, we propose a solution based on the PC5&PC3 message combination. The basic procedures of the idea are as below:
· announcing UE sends the Initial Location Info to the ProSe Function by Announce Request procedure over PC3 message. 
· announcing UE broadcasts the Location Offset Info in the ProSe Code over PC5. 
· When monitoring UE detects the ProSe Code, the monitor UE will retrieve the Location Offset Info from the ProSe Code and obtain the Initial Location Info from the ProSe Function by the match report procedure. 
· Based on the Initial Location Info and the Location Offset Info, the monitor UE can estimate the proximity to the announcing UE.
· If the announcing UE is out of the range of Location Offset Info, the Initial Location Info should be updated in the ProSe Function.

1.4 Evaluation

This option requires the monitor UE to perform Match Report to obtain the Initial Location Info of the announcing UE, but the Match Report is currently optional in restricted discovery procedures. And this option also requires the announcing UE to update its Initial Location Info in the ProSe Function when the announcing UE move out of the range of the Location Offset Info.
2. Proposal
It is proposed to add the following procedure and description in TR 23.713.
* * * * Start of Change * * * *
9
Enhancements to support proximity estimation 
Editor's note: 
This clause is intended to document candidate architecture solutions to support proximity estimation as listed in objective x) of the eProSe_Ext WID. Since more than one enhancement solutions may be selected for normative work for this particular objective this clause could document multiple candidate solutions.

9.1 
Candidate enhancement solutions

9.1.X
Enhancement Solution X: Estimation based on PC3&PC5 message combination
9.1.X.1
Functional Description

Editor's note:
General description, assumptions, and principles of the solution.
In this option, the distance is estimated based on the relative location of the Announcing and Monitoring UE that is determined using existing LBS techniques e.g. SUPL, GPS etc.. The monitor UE acquires the location of the announcing UE from the discovery message with Location Offset Info over PC5 and the Match Report Ack message with Initial Location Info over PC3 combination.
 SHAPE  \* MERGEFORMAT 



Figure 9.1.X.2-1 Discovery message including Location Offset Info 
9.1.X.2
Identifier definitions

For restricted Direct Discovery, the following new identifiers are defined in addition to those defined in TS 23.303:

Initial Location Info: The location when the announcing UE initials the Announce Request procedure, this information is registered in the ProSe Function during the Discovery Request Procedure.
Location Offset Info: The offset of the initial location info, which the announcing UE broadcasts over PC5.

9.1.X.3
Procedures
Editor's note:
Describes the high-level operation, procedures and information flows for the solution.

9.1.X.3.1 Announce Request (Roaming)
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Figure 9.1.X.3-1: Announce Request procedure extended for supporting location estimation
This solution involves the following different steps compared to the procedures described in clause 5.1.2.3 of the present document: 
1.
If the proximity estimation is supported by the UE, when the announcing UE sends a Discovery Request message to the ProSe Function in HPLMN for announcing, it includes “Initial Location Info” in the message. The “Initial Location Info” is the announcing UE current location info determined by existing location sources e.g. GPS etc. How the Initial Location Info is obtained in out of scope of 3GPP.
2-6. Assuming the request is authorised, the ProSe Function in HPLMN stores the “Initial Location Info” of the UE as a part of UE context and responds to the UE with a Discovery Responses message.

7. The announcing UE generates the discovery message with the Location Offset Info including e.g. using a special message type following direct discovery procedures. The Location Offset Info is the offset between the announcing UE current location and its “Initial Location Info”. The Location Offset Information is calculated by the announcing UE. The format of the location offset bits has to be well-known. Then, the announcing UE starts announcing the discovery message with the Location Offset Info in the serving PLMN, using the radio resources used for ProSe are authorised and configured by E-UTRAN as defined in RAN specifications.
9.1.X.3.2 Match Report procedure (Roaming)
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Figure 9.1.X.3-2: Match Report procedure extended for supporting location estimation
This solution involves the following different steps compared to the procedures described in clause 5.1.2.5 of the present document: 
1.
If the Location Offset Info is included in the ProSe Code and the proximity estimation is supported by the monitoring UE, when the monitoring UE sends Match Report message and requests to also acquire the Initial Location Info of the Announcing UE, it shall include a “Location Request” indication in the Match Report message.
If the PLMN ID that assigned the Target ProSe Discovery UE ID is not assigned by the HPLMN, then steps 5a-5b are executed:
5a.
The ProSe Function in the HPLMN shall send a Location Request(Target ProSe Discovery UE ID, UE Identity, Location Request) to the ProSe Function of the PLMN that assigned the ProSe Discovery UE ID(i.e. the ProSe Function of the HPLMN of the "announcing UE"). 
5b. If the ProSe Function in other PLMNs stores the Initial Location Info corresponding to the Target ProSe Discovery UE ID, the ProSe Function in other PLMNs shall send Location Response (Initial Location Information).
6. The ProSe Function in HPLMN shall send the Initial Location Info of the announcing UE to the monitoring UE. The monitoring UE estimates the proximity to the announcing UE based on the combination of Initial Location Info and the Location Offset Info.
9.1.X.3
Impact on Existing Entities and Interfaces
Editor's note:
Impacts on existing nodes or functionality will be added.
This option impacts the UE and the ProSe Function.
9.1.X.4
Solution Evaluation
Editor's note:
The fulfilment of requirements in clause 4.2 will be evaluated.
This option requires the monitor UE to perform Match Report to obtain the Initial Location Info of the announcing UE, but the Match Report is currently optional in restricted discovery procedures. And this option also requires the announcing UE to update its Initial Location Info in the ProSe Function when the announcing UE move out of the range of the Location Offset Info.
* * * * End of Change * * * *
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