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1 Introduction

Part of the objective of the WI on further indoor positioning enhancements [1] consists of

· 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 as the starting point [RAN1].
In RAN1#86 meeting, it was agreed that:
· 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 RAN1#86bis, the following proposal was suggested, and the decision has been postponed to RAN1#87 [3].
· Support PRS-based RSRP/RSRQ measurement and reporting
· Interface/protocol
· FFS Alt. 1: PRS-based RSRP/RSRQ measurement configuration and reporting by RRC signalling
· Alt. 2: PRS-based RSRP/RSRQ measurement configuration and reporting by LPP
· Number of PRS-based beacons for RSRP/RSRQ measurement and reporting
· Up to 9 PRS-based beacons per UE for RSRP/RSRQ
· Value range
· The value range of PRS-based RSRP: INTEGER (0…97) [Same as RSRP value range in LPP]
· The value range of PRS-based RSRQ: INTEGER (0…34) [Same as RSRQ value range in LPP]
· Reporting Mode
· Alt. 1: Periodic: 120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min [Same as E-CID measurement periodicity in LPP]
· Alt. 2: Aperiodic
· Alt. 3: Event triggered, for example PRS resource becomes better than absolute threshold
The following contribution presents a discussion on the above proposal.   
2 Discussion
To discuss about supporting PRS-based RSRP/RSRQ measurement, we have to first analyze the positioning benefits of having this support and the impact it may bring to the network. One suggestion brought in [4] was that RSRP/RSRQ could be the candidate for beacon selection in OTDOA positioning. While considering the fact that the RSRP/RSRQ measurement for these beacons would be based on PRS signal. Here is a list of concerns on this suggestion:

2.1 Scalability in relation to benefit
The question here would be that first the network should provide the PRS configuration of a selection of these beacons to the UE, and then the UE does the RSRP/RSRQ measurement and report them to the network to be used for cell selection of OTDOA assistance information by the location server. Considering the fact that the network can send maximum (24 × 3) neighbor cells to the UE for RSTD measurement, and the PRS-based TBS are already considered for RSTD measurements, it is hard to analyze how much is the OTDOA improvement due to this extra additional process that at least brings significant signaling overhead. The following additional measurement would provide some additional benefits to E-CID, but the impact on OTDOA improvements may remain limited. 
Observation 1: It is valuable to study the benefit of RSRP/RSRQ measurements from PRS-based beacons on OTDOA performance in comparison to the signaling overhead introduced by this method.  
While considering the advantage of this proposal for E-CID enhancement, then some parameters such as reporting up to 9 PRS-based beacons per UE, or having periodic reporting for this enhancement sounds like a misalignment of the signaling overhead compared to the additional benefit.
Observation 2: RSRP/RSRQ measurements from PRS-based beacons provides benefits mainly on E-CID enhancement.
To our understanding, the current proposal items would be mainly interesting in terms of fingerprinting techniques, which may be out of the scope of this WI. While we are fine to have these measurements to be sent to the eNB, considering that the eNB should provide each UE with a list of PRS configuration of the beacons is not feasible. 
Observation 3: PRS-based RSRP/RSRQ measurement reporting can be done by RRC signalling while the PRS-based RSRP/RSRQ measurement configuration shall be only done by LPP.
2.2 Network synchronization

One other motivation for the topic is to consider massive amount of cheap indoor PRS-based beacons in the network to enhance the indoor positioning performance. For OTDOA, to reach acceptable positioning accuracy the indoor beacons are expected to have low network synchronization error. While receiving the GPS signal may not be feasible for these indoor beacons, they still need to be synchronized to the network. Therefore, we also agree with the observation and proposal captured in [5] on the study of synchronization mechanism for PRS-based beacons. 
Observation 4: It would be a challenge for the beacons to get enough synchronization accuracy in the indoor deployment.

Observation 5: It is valuable to study the synchronization mechanism for PRS-based beacons.
While there are so many items which should be further studied for supporting PRS-RSRP/RSRQ measurements for PRS-based beacons, and this would be the last RAN1 meeting of this WI, we believe there is no time to further study this enhancement.
Proposal 1: PRS-RSRP/RSRQ measurements for PRS-based beacons are not supported in Rel-14.

3 Conclusions

In this contribution we have analyzed the RSRP/RSRQ measurement of PRS-based beacons for OTDOA enhancement and in the light of the limited remaining RAN1 time within this WI we have the following proposal.
Proposal 1: PRS-RSRP/RSRQ measurements for PRS-based beacons are not supported in Rel-14.
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