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1. Introduction
A new work item on “Further Indoor Positioning Enhancements for UTRA and LTE” was approved at RAN#71 meeting with following agreement [1]
· For RAT-dependent positioning enhancements, including OTDOA enhancements, CID/E-CID enhancements, PRS Beacons, define physical layer design, core requirements and corresponding procedures/signalling [RAN1, RAN2, RAN3, RAN4]. The work includes the following but not limited to:
· Sort out the options for OTDOA/E-CID enhancements for Work Item with the progress achieved in the Release 13 indoor positioning Work Item[2] as the starting point [RAN1].
In RAN1#86 meeting, it was agreed that [2]
· Additional PRS configurations for PRS-based TBS
· PRS-only TBS Transmission Points (TPs):
· For the purpose of RSTD measurements from a PRS-only TBS TP, a UE shall not assume any other signals or physical channels are present other than PRS.
· Add an indicator in the OTDOA assistance data which indicates that assistance is provided for a PRS-only TBS TP.
In this contribution, we share our views on PRS-based Beacon in OTDOA. 
2. RSRP/RSRQ Measurement for PRS-Only Beacon
In the OTDOA positioning, the location server needs to recommend UE-specific transmission points to the UE for RSTD measurement based on the criterion that the transmission points are allocated around of this UE and had possible enough hearability from these transmission points. Based on this recommendation and corresponding downlink reference signal configuration information, the UE will try to measure the time of arrival (ToA) of downlink reference signal of all transmission points it received and then report the derived RSTD measurement results to its location server if corresponding ToA is available.  
PRS-only beacon is a low cost network node and has the ability to support dense beacon deployment for OTDOA positioning with lower network deployment cost, for example dense deployment in the residential area, the airport, the shopping mall and so on. In these scenarios, one UE might be surrounded by tens of beacon in the coverage area of its serving cell or close neighbouring cells with higher probability. However, in order to reduce the UE complexity and meanwhile provide enough high positioning accuracy, the location server is expected to select fewer transmission points with higher transmission quality to the UE for positioning purpose. 
In our understanding, the potential solutions for transmission point selection based on existing or agreed signalling in LTE network include
· Solution 1: The location server selects the transmission points based on Cell ID information of considered UE. 
· Solution 2: The location server selects the transmission points based on collected E-CID measurement information (for example RSRP/RSRQ and/or UE Rx-Tx time difference) corresponding to the considered UE.  
· Solution 3: The location server selects the transmission points based on rough UE position by time-difference-based positioning (for example OTDOA or UTDOA).
Solution 1 is every easy and has been used in the existing network for cell selection in OTDOA positioning. However it is unsuitable in the scenarios of dense beacon deployment due to more beacons in one cell probably. Solution 2 can get smaller set than Solution 1 and meanwhile is able to find the transmission points with higher transmission quality to the UE. Solution 3 has higher cell search ability than Solution 2 but is more complicated and meanwhile required OTDOA positioning twice in order to get higher positioning accuracy. Based on the analysis above, Solution 2 is might be more effective for transmission point selection in OTDOA. UE Rx-Tx time difference measurement requests the time difference measurement at the transmission point side. Therefore the best information for beacon selection is RSRP/RSRQ because only downlink reference signal is needed for RSRP/RSRQ measurement.  
Proposal 1: RSRP/RSRQ could be the candidate for beacon selection in OTDOA positioning. 
In the existing network, the RSRP/RSRQ is measured by CRS or CSI-RS downlink reference signals. However the PRS-based beacon is only used for PRS transmission in order to reduce the beacon deployment cost for OTDOA positioning purpose. Therefore the best choice is to reuse existing PRS for RSRP/RSRQ measurement of the PRS-based beacon since the following RSTD measurement will be based on PRS too.   
Proposal 2: Reuse existing PRS for RSRP/RSRQ measurement of PRS-based beacon.    
There is no uplink transmission link from UE to beacon. So the signalling and the procedure to support PRS-based RSRP/RSRQ measurement request and reporting could be based on the existing LPP between UE and location server. One example is that the location server requests PRS-based RSRP/RSRQ measurement reports from the UE and then requests the RSTD measurement based on collected RSRP/RSRQ information.  
Proposal 3: Support PRS-based RSRP/RSRQ measurement and reporting in LPP.    
4. Conclusions
In this contribution, we give our views on PRS-based beacon with the following proposals:
Proposal 1: RSRP/RSRQ could be the candidate for beacon selection in OTDOA positioning.
Proposal 2: Reuse existing PRS for RSRP/RSRQ measurement of PRS-based beacon.
Proposal 3: Support PRS-based RSRP/RSRQ measurement and reporting in LPP.
References
1. [bookmark: _Ref427351760]RP-160538, “Further Indoor Positioning Enhancements for UTRA and LTE”, NextNav et al.
1. R1-16xxxx, “Draft report of 3GPP TSG RAN WG1 #86 v0.2.0”.
1. R1-166954, “Discussion of PRS-Based Beacon for Indoor Positioning”, Nokia, Alcatel-Lucent Shanghai Bell, 3GPP RAN1#86 meeting.

