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1 Introduction

In 3GPP RAN plenary meeting #69, the new WID of indoor positioning was approved as in [1]. In this contribution, we discuss the following technique that is listed in SI report [2] as potential OTDOA enhancements and meanwhile relates to RAN4 work:
· The RSTD quantization error reduction.
2 RSTD quantization error reduction 

As pointed out in [2], the reduction of RSTD quantization error is beneficial to improve OTDOA performance. In addition, it is also mentioned in [2] that “it is beneficial to allow the UE to select an appropriate RSTD report map based on either an indication from the location server and/or a self-assessment within the UE”. Accordingly, it is potentially desirable for UE and positioning server to access multiple different RSTD quantization resolutions. Compared to additional quantization mapping tables to be defined in section 9.1.10.3 of [3] with different resolutions, the scaling before and after the quantization is proposed in [2]. The mathematics principle with the scaling is quite simple: 

With a positive scaling factor k for a RSTD measurement value x that is to be reported from UE to network, the quantization (represented by function Q(∙)) of k∙x is Q(k∙x)= k∙x+ε, where 
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<R and R is the quantization resolution. It is easily shown that 
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, which means that the quantization error is effectively reduced by k times if the quantization factor k is used to multiply with x before quantization (on UE side) and then used to divide quantized value Q(k∙x) (on network side). 
In the specification, the quantization factor k can be UE-specific or even RSTD-specific in the sense that different RSTD measurement report is associated with different quantization factor. The quantization factor can be either configured to UE by the network, or decided by the UE itself that needs to report the quantization factor together with RSTD report. The benefits of adopting the scaling in quantization are obvious:
· The RSTD quantization error can be improved without adding hard-coded and lengthy mapping table to specification. The same table can be used for both new UE and legacy UE. 
· The quantization process is scalable and easily reconfigurable to balance between quantization range and quantization resolution. Take the RSTD measurement in Figure 1 as an example. According to the triangle property, the RSTD measurement is roughly no larger than the distance (a) between reference eNB and neighbouring eNB divided by light speed (c), regardless where the measuring UE is. The quantization factor that gives finest quantization resolution can be 
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, where eNB-eNB distance 
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 is in unit of km. This quantization factor cap can be further enlarged if the quantization factor is determined on UE side based on the actual RSTD measurement. Suppose the macro ISD is 500m as used in RAN1 system level evaluation [2], the [-4096Ts,4096Ts] range within the existing RSTD quantization mapping table is sufficient to cover 19-macro deployment with quantization factor up to 20 (assume the central macro eNB is reference eNB). The ISD can be further enlarged if the range of [-15391Ts,15391Ts] of current RSTD mapping table is fully utilized. This quantization method can also provide smooth support for future enhancements, such as wideband PRS, which have the opportunity to further reduce the quantization resolution.  

· Comparing to the creation of new mapping table(s) which impacts specifications in both RAN2 and RAN4, the proposed quantization with scaling may have RAN2 impact only [5].  
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Figure 1 Determine quantization factor by eNB-eNB distance
Observation: The RSTD quantization error reduction can be solved within RAN2 scope only, with more advantages than defining new quantization mapping tables in RAN4 specification.   
3 Conclusion 

This contribution shows the following observation for RAT-dependent positioning:
Observation: The RSTD quantization error reduction can be solved within RAN2 scope only, with more advantages than defining new quantization mapping tables in RAN4 specification.
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