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1 Introduction
In RAN WG1 Meeting #78bis, the deployment scenarios and performance evaluation were discussed for the indoor position study item. In this contribution, we provide further information on the positioning techniques to use for generating baseline performance.
2 Baseline Performance
In the SID [1], one goal of the study is to develop baseline simulation scenarios and establish a baseline performance.

	· Develop baseline simulation scenarios and evaluate the corresponding baseline performance of the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments to establish a baseline performance [RAN1]

· For the performance evaluations consider specifically: location accuracy (including latitude, longitude and altitude), yield, and time to fix.




In RAN WG1 Meeting #78bis, the following agreement was made with regard to the deployment scenarios.

	Agreement:
· For evaluating baseline performance, two scenarios are defined for the existing positioning techniques (e.g. A-GNSS, E-CID, OTDOA, UTDOA, or hybrids thereof) for indoor environments:

· Outdoor deployment scenario, at least for the case of macro + outdoor small cell only

· FFS: whether or not to evaluate the case of Macro only deployment

· Outdoor macro + indoor small cell deployment scenario

· The above scenarios are also applicable to evaluate physical layer design options, enhanced measurements, and/or any additional impacts or enhancements, as applicable per technology, for RAT-dependent and RAT-independent positioning systems, including suitable frequencies and signals.




The outdoor deployment scenario is largely outdoor small cell based positioning, where the indoor coverage is provided from outside in. The outdoor macro + indoor small cell deployment scenario is largely indoor small cell based positioning, where the indoor coverage is provided from inside with dedicated indoor solutions. 
From the perspective of providing data communication, combining macro-cell with small cell provided both good coverage and high peak data rate. From the perspective of leveraging cellular deployment for indoor positioning, the small cells, together with macro-cells, are also advantageous for improving indoor positioning accuracy. 
For the purpose of establishing a baseline performance, it is our understanding that a baseline performance needs to be generated for each of the two agreed deployment scenarios. The baseline performance for a given scenario can be obtained using one or more of the existing 3GPP positioning techniques.
Proposal: 

· One baseline performance is generated for each baseline simulation scenario.
· One baseline performance for the outdoor deployment scenario.
· One baseline performance for the outdoor macro + indoor small cell deployment scenario.

3 Positioning Techniques
The standard positioning methods supported for E-UTRAN access are:

-
network-assisted GNSS methods, i.e., A-GNSS;

-
downlink positioning, i.e., OTDOA;

-
enhanced cell ID method, i.e., E-CID;

-
uplink positioning, i.e., UTDOA.

Hybrid positioning which combines information from multiple methods is also supported.
These positioning methods may be supported in UE-based, UE-assisted/E-SMLC-based, eNB-assisted, and LMU-assisted/E-SMLC-based versions. 
· In UE-assisted positioning, the UE performs the downlink radio measurements and the E-SMLC estimates the UE position. 
· In UE-based positioning (e.g., A-GNSS), the UE performs both downlink radio signal measurements and position estimation. 
· In the network-based positioning, the network calculates the user’s position without involving the UE.
In our understanding the UE-assisted/UE-based methods have less impact to the network deployment and are more easily used. Moreover, UE-based/UE-assisted hybrid positioning is capable of leveraging information from 3 positioning methods: A-GNSS, OTDOA, and E-CID. Hybrid positioning is robust and adapted for UEs deployed in any geographic location. Thus it is preferable that hybrid positioning is evaluated for the purpose of providing baseline performance of existing 3GPP techniques.
Proposal: 

· UE-based/UE-assisted hybrid positioning method(s) are used in generating the baseline performance.

· The hybrid positioning method is evaluated for generating the baseline performance, including A-GNSS, OTDOA and E-CID methods.

4 Conclusions

In this contribution, we discussed the positioning techniques for generating baseline performance for indoor positioning study item. Based on the discussion, we have the following proposals.
Proposal: 

· One baseline performance is generated for each baseline simulation scenario.
· One baseline performance for the outdoor deployment scenario.
· One baseline performance for the outdoor macro + indoor small cell deployment scenario.

· UE-based/UE-assisted hybrid positioning method(s) are used in generating the baseline performance.

· The hybrid positioning method is evaluated for generating the baseline performance, including A-GNSS, OTDOA and E-CID methods.
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