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Introduction

A new SI has been approved at RAN#81[1] to study NR positioning which requires RAN2 to study “positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies”

 The requirement of this SI includes the commercial use cases:

Horizontal positioning error < [3]m for [80]% of UEs in indoor deployment scenarios

Horizontal positioning error < [10]m for [80]% of UEs in outdoor deployments scenarios

Vertical positioning error < [3]m for [80]% of UEs in indoor deployment scenarios

Vertical positioning error < [3]m for [80]% of UEs in outdoor deployment scenarios

End to end latency < [1]s

Noting that these numbers are the most loose requirement among all the commercial use cases from SA1,even to meet these requirements, the current synchronization accuracy is not enough.In this paper, we offer an updated architecture  involving the TBS network and can offer higher level synchronization accuracy and better coverage.  

Discussion

TBS network 

It is already well known for the cases that the GNSS signal can not reach, the OTDOA is the method to offer the best result. But the current synchronization error level is 3us, which means a measure error of several hundred of meters and it is not enough to reach the accuracy required by the commercial use cases.To replace all the base stations with updated equipment with better synchronization performance is not a applicable way in the short term.   

The Terrestrial Beacon System(TBS) positioning technology was supported in 3GPP since Release 13.For now the TBS include PRS TBS and MBS.This method are not only complementary to GNSS, as we all know, to perform OTDOA positioning require concurrently receiving PRS from at least 4 cells.To meet this requirement by the telecommunication network will lead to denser implementation which means high cost.So it is impossible to increase the telecommunication network density only for positioning purpose.The PRS terrestrial beacon is a good way to enhance the OTDOA’s coverage and accuracy. 

In some sense,the terrestrial beacons system’s implementation can form a network which is parallel to the telecommunication network, and we use positioning network to refer to this network. The MBS network can obviously work totally separately without any information exchange with the RAN.For PRS TBS network, it is beneficial if not absolutely necessary to incorporate with the telecommunication system. 

Integrated network 

From the positioning point of view,we think it is the time to merge the telecommunication network and positioning network into one and then give a integrated network that can offer accurate positioning service at every corner of the world.
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Figure 1 whole coverage of the integrated network

By doing this, several benefits can be got.

In our companion contribution[2],we have introduced the research status that the nanosecond-level synchronization implementation is now available. Since now the positioning network is still at its budding stage in most countries, and it is easier to take use of this new fruit in the positioning network in the future when it is widely implemented without affecting the old base stations.And by using the high-accuracy technique, the positioning accuracy that can meet the multiple commercial use cases’ requirement can be got.

A PRS terrestrial beacon and a high-accuracy time synchronization function can also be incorporated in a base station.

The positioning network can increase the coverage of the positioning service.

This architecture has a good compatibility to future positioning beacons that can support new positioning methods such as co-band TBS[3] or wifi.In another words, the terrestrial beacon here can he PRS beacon, MB, or beacons that can transmit other signals within or beyond the telecommunication band.

Architecture changes 

The architecture is illustrated in figure 2
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Figure 2 architecture changes

We think the architecture should be like figure 2.TB here refers to terrestrial beacon. Most TB work as separated implementation but the PRS TB, the beacon that transmit PRS, can be both incorporated in a base station or implemented separately. The TBMF(Terrestrial Beacon Management Function ) is a node that can offer high-accuracy time service and synchronization.Also it can store the configuration and the position of a number of TBs.Same as PRS TB, TBMF can also be bound to a base station or serve as an independent node in the positioning network.

The interface HL is the pipeline for the HAT-PCS to transmit the information of the TB to the location server LMF.The HT is for the TB to transmit the information to the HAT-PCS..The UPB refers to the interface through which the UE receive the signals for positioning purpose.

Proposal 1:Send LS to SA2 to evaluate the integrated network structure. 

Conclusion

This document promulgated the following proposals:

Proposal 1: Send LS to SA2 to evaluate the integrated network structure. 
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