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1 Introduction

In RAN#49 it was agreed that companies should finalize simulation parameters for network based positioning in RAN1#62bis.   This contribution provides information to reach a conclusion regarding simulation parameters, primarily the interference level for Case 1 (ISD 500m).  

2 Discussion
Interference Level
In RAN1, a number of contributions from different companies have evaluated network based positioning techniques over the course of more than a year. All companies have provided    the basis or parameters along with results to evaluate the technology. Significant efforts were given by the interested companies to reach a single set of simulation parameters and an agreement [1] was reached in RAN1#61 meeting in regards to that. 

Based on these agreed simulation parameters, simulation results [2],[3] and [4],[5] were presented on RAN1#61bis and RAN1#62 meetings. The interference level used for Case 1 (500m ISD) was presented with the simulation results. The inference analysis presented in [2] has been added in the Appendix section of this contribution as a reference. The interference level was derived for fully loaded system to evaluate the performance of network based positioning in worst case scenarios.
The IOT level shown in [2]
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 \* MERGEFORMAT [3], for 500m ISD case  is very close (~1.5dB) to that found in ITU-R VoIP evaluations [6].  However it should be also noted that previous evaluation [7]  presented by several companies in 3GPP meeting has shown varied level of IOT(s). In most cases the IOT numbers presented were lower than [8] and [6] , for the same number of active VOIP users in [8].   

In [8], the interference level is analyzed for maximum number of VOIP users allowable, being limited by PDCCH channel performance (both for UL grants and DL assignment) on all the neighbouring cells which are considered as interferer to the cell under consideration. In a real deployment, to experience such level of loading at all times of the day across all the neighbouring cells would be rare or absent.  
Cell Coverage
The interference level should be viewed with SINR distribution in the cell coverage area. A throughput oriented planning may result in an IOT level significantly higher than the one oriented for cell coverage. Hence, it is important to analyze the SINR distribution of the received signal at the eNodeB or the UE Tx Power distribution in a cell along with IOT levels to understand the coverage scenario for VOIP. Network based positioning can be evaluated only where it has been determined that there is adequate voice coverage.
In this discussion, we should further note that the interference coordination or minimization techniques, which would be commonly used in LTE, were not considered when analyzing the interference issue for Case 1.
3 Conclusion 

In an effort to reach a conclusion in RAN1 and evaluate simulation results in the next meeting we propose to adopt interference level which is inline with other work items or study items or contributions presented in 3GPP. We further propose that simulation results should also capture the SINR distribution over the cell coverage area. 

We believe that the interference level we presented in [2] is inline with the results presented by other companies. 
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5 Appendix
Interference model

The model assume that there are 50 active VoIP users per MHz present, based on the assumption outlined in [1]. To analyze the interference we have further assumed that each VOIP user is transmitting 2 Resource Block (RB) every 20 TTI packet. We have simulated the interference in the case where 80% of the required RBs to support this level of data traffic are scheduled from same RBs among the neighbouring cells and the serving cell. In an actual case, due to radio resource scheduling, either being channel aware or random channel allocation scheme, the percent of allocation in the same RB(s) between cells over the observation time will be even less.  The scheduling will cause an averaging effect to the interference over the system BW as discussed in [9]. However it is important to characterize the severe interference case to evaluate the performance of network based positioning in worse case scenarios. The Figure 1 below show the PDF of the IOT for Case 1, 500m ISD.
[image: image1.jpg]045

04

035

03

02

PDF

02

015

01

005

Interference Distribution ISD Case1 , ISD 500m

12




Figure 1 IOT  distribution for case 1
