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1 Introduction

Vertical positioning requirement was proposed by FCC and current positioning performance in 3GPP cannot fulfill the vertical positioning performance of the current FCC proposal. In this paper we would like to analyze the situation in 3GPP for 3D positioning and propose to revise the current positioning enhancement SI (RP-130680) in 3GPP.  
2 Motivations of revising the current SI
FCC proposed that,

Indoor Location Accuracy for 911 and testing requirements.  CMRS providers subject to this section must provide to the designated Public Safety Answering Point the location of 911 wireless calls, based on indoor measurements, within 50 meters (by longitude and latitude) no later than two years from [the effective date of the adoption of this rule], and, within 3 meters (vertical height) no later than three years from [the effective date of the adoption of this rule], for 67 percent of all such calls.  No later than five years from the [effective date of the adoption of this rule], CMRS providers must comply with the 50 meter (by longitude and latitude) accuracy requirement and the 3 meter (vertical height) accuracy requirement, for 80 percent of all such calls.

The final vertical accuracy requirement is still under discussion.
Regarding the current positioning method in 3GPP except A-GNSS, e.g. OTDOA, ECID, UTDOA and  RFPM, there is no evaluation on vertical dimension. The vertical positioning cannot be fulfilled by simply reusing current positioning accuracy (50m @67%, 150m @95%). The current ongoing positioning SI/WI in 3GPP are:

1. RFPM (WID: RP-140177, RFPM Positioning Enhancements for RF Pattern Matching in E-UTRA)

Objective:The objective includes specifying both the core requirements and the necessary LPPa signalling to support Inter-RAT measurements for the purposes of positioning.


Status: On-going
2. Beidou (WID: RP-130416, Support for BeiDou Navigation Satellite System (BDS) for UTRA and LTE)


Objective: The objective of this work item is to include support for BDS to LTE specifications.


Status: Core part Completed
3. Positioning enhancement (SID: RP-130680, Positioning enhancements for E-UTRA)

Objective: the objective is to study accuracy enhancements for wider/smaller BW and for current mechanisms in Het-net.


Status: BW related part: Completed

             Het-net related part: On-going 
Without updating existing network deployment, existing standardized positioning schemes in 3GPP cannot fulfill the vertical requirement of 3D positioning in the macro network, and therefore the existing positioning schemes should be enhanced. Hence, we have two options here,

· Option 1: Extend the current SID
·  Advantage: the current evaluation in this SI can be reused for 3D positioning and the scope in the SI will be very clear that the 3D positioning enhancement is from current positioning method in 3GPP

·  Drawback: some finished performance related parts of SI will be delayed to R13 WI, e.g. BW related positioning enhancements.
· Option 2: Extend the current SID to include 3D positioning, and establish a R12 WI for bandwidth related positioning measurement enhancement since this part was completed in current SI
· Advantage: as the current positioning enhancement SI has two parts: (1) bandwidth related enhancements, and (2) enhancement in Het-net, the first part of current SI can be finalized to apply the enhancement for R12 and the second part which has no conclusion now can be merged with 3D positioning, and the revised SI can be extended to R13 so that 3D positioning could be studied very well.  

From our perspective, we prefer option 2.

Furthermore, in the current SI RP-130680, the positioning enhancement in het-net deployment was under discussion, and therefore if RRHs were already deployed in the indoor scenarios the 3D positioning can also be supported by using measurements from indoor RRHs instead of deploying extra positioning beacons.
Some possible solution options are as below:
· Possible solution option 1: utilizing RRHs deployments in the indoor scenarios
· Possible solution option 2: introducing barometer measurement
· Possible solution option 3: utilizing active antenna system (AAS) 
· Possible solution option 4: deploying extra beacons for indoor scenarios

· Other options are open for discussion
So our proposals are,

Proposal 1: Revise SID of positioning enhancement (RP-130680) to include 3D positioning enhancement and extend this SI to Rel-13.
Proposal 2: Establish a R12 WI for bandwidth related positioning measurement enhancement since this part was completed in current SI (RP-130680)
3 RAN4 time budget proposal

NOTE:
For WIs/SIs under RAN WG5 leadership this section is not filled out. Otherwise:
For a not yet approved WI/SI the rapporteur has to fill out the last row of the table(s) below up to the target date of the WI/SI (if necessary add further tables): Indicate the number of time units (1 TU ~ 2h), i.e. one value for each session/field. If no time unit is needed, leave the field empty.
Once the WI/SI is approved, the tables below will no longer be updated in the WI/SI description (i.e. the tables reflect the status of the initial approval). But changes can be proposed in the status report of the WI/SI.
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L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

NOTE:
In case further explanation of the time budget proposal is needed, then please explain this below.

additional comments to the time budget proposal:
4 Conclusion

We propose to revise the study item on Positioning enhancements for E-UTRA, as in SID RP-140667. We also provided the RAN4 time budget for the extended study item, which is for reference of future work on this area.
