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Introduction
Reporting of additional path information was discussed last meeting [1], an initial agreement was achieved and two open issues were left for further discussion:
“Agreements:
Add support for additional path reporting to LPP for timing-based measurements, similar to LTE. 
Recommend RAN3 to support timing-based additional path reporting in NRPPa.
-	FFS if relative path strength is to be included
-	FFS if strongest path indication among reported can be considered.”
In this paper we mainly discuss the benefits of  taking use of additional path information and its effect .
Discussion 
It is well known that a key error source for positioning is multi-path propagation, but currently most time based positioning methods still aim to find the peak caused by LOS path as the core measurements, which is usually the first peak under ideal LOS condition with low interference. But this kind of assumption is too strict in terms of  practical deployments. Sometimes the LOS peak would not exist because all paths are NLOS, and in other situation the first peak could also originate from noise, to localize the LOS peak under this condition become quite complex, if not impossible. 
But luckily, wherever you pass, there appear traces. The NLOS path always left its effect in the waveform,  that is to say, reflection, diffusion,  deflection and transmission would all change the shape of waveform cumulatively, and the effects are mainly represented by different delay, amplitude and width for different peaks. Naturally these peaks other than the first peak would contain information of the path, including distance, the key problem is just how to extract them or take use of them.
Although it was agreed last meeting that only up to 2 paths could be reported to the LMF, but according to our initial simulation, this number should be considered more carefully. 
We first take use of a section of CIR waveform, which could also be considered as several peaks from different paths to calculate the UE location, as shown in Figure 1. Several peaks from all detectable TRPs are used by a pre-trained  deep neural network and the prediction is the UE location, the main procedure is similar to [2]. To compare the results, we then cut off some weak peaks and only reported limited number of peaks. The results show that the simulation with more peaks achieved better accuracy, both of the two simulation have obvious better result than normal OTDOA under same condition,  so the number of additional path matters. 
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Figure 1 a section of CIR
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Figure 2 limited peaks
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Figure 3 data preparing for deep neural network
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Figure 4 principle procedure of AI for positioning
Observation 1:The number of additional paths reported could affect positioning accuracy.
To verify the effect of relative path strength, we did another simulation with all picked peaks’ amplitudes modified to the same value as the strongest one, as shown in Figure 5.
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Figure 5 peaks without relative path strength
The accuracy deteriorated compared to the first two simulation. 
As we mentioned, we use a deep neural network to perform information extraction and position calculation, and once involving AI, it is really hard to know how it extract, use the additional peaks’ information and what the ultimate behavior is, to pursue the ultimate behavior would require more companies to participated and do more simulations. This conclusion also applies to the strongest peak indication. So, currently, before a more advanced AI is created and the full information related to UE location were extracted from the waveform by that AI, the best way is to report the waveform’s shape as precise as possible.  And of course the relative path strength and strongest path indication are tightly related to the waveform shape.
Proposal 1: Relative path strength and strongest path indication should both be supported for additional path reporting to LPP.

Conclusion
Based on the analysis above, we provide the following observation and proposal:
Observation 1:The number of additional paths reported could affect positioning accuracy.
Proposal 1: Relative path strength and strongest path indication should both be supported for additional path reporting to LPP.
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