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Introduction
In existing techniques, there are time and angle based methods for positioning a mobile terminal, such as time of arrival (TOA), receive signal time difference (RSTD), Multi round-trip-time (Multi-RTT), angle of departure (AOD) and angle of arrival (AOA). However, performance of the aforementioned approaches largely depends on whether links (e.g. channels) of the mobile terminal being line-of-sight (LOS) links. When the probability of the links of the mobile being the LOS links is low, the performance of the aforementioned approaches is downgraded. In addition, characteristics of the links of the mobile terminal may be so complex that it’s hard for the mobile terminal to get enough information simply from receiving reference signals.
Therefore, it would be better for UE to have some prior channel information, which might be useful for UE to estimate/predict channel characteristics. The possible usages of priori channel information may be,
· Serve as fingerprint (e.g. RSRP) to estimate the coarse location of UE. 
· Identify LOS and NLOS link (e.g. the PDF of Rician K-factor, because the Rician K-factor of LOS link is normally larger than NLOS link).
Coarse positioning 
As we know, IIOT scenarios are all for indoor deployment, it might be easier to get some prior channel information of the area, which can be used to get initial positioning. Fingerprint based method is one of the most famous techniques. In order to conduct the simulation of fingerprint based method, we have assumed the following assumptions,
· Based on the InF-DH channel with clutter settings {density r = 60%, height , size }
· Many landmarks are put in the intersection of square lattices. The landmark acquires RSRP(s) of all links between BS(s) and landmark.
· The sizes of square lattice are  m2,  m2,  m2,  m2 respectively.
· RSRP(s) and the location of landmarks are provided to UE as prior channel information.
· UE(s) use prior channel information and local RSRP measured from DL PRS to get initial positioning.
· KNN (K-Nearest Neighbor) algorithm is applied.
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Figure 1 CDF curve of positioning error for InF-DH scenario based on DL-TDOA method and fingerprint
Observation 1: The fingerprint based method can achieve more accurate initial positioning than DL-TDOA method for InF-DH scenario with very low LOS probability.
NLOS identification
Prior channel information can also be used to identify LOS and NLOS link. As an instance, the Rician K-factor of LOS link is normally larger than NLOS link, which might be a useful characteristic in low LOS probability scenario. If network can deliver some prior information of Rician K-factor to UE, such as the PDF of Rician K-factor or the threshold to identify LOS&NLOS links, it would be very beneficial to get better positioning at least for UE-based methods.
For example, we conducted a simulation for investigating Rician K-factor. Figure 2 shows the PDF of Rician K-factor for LOS and NLOS links, where Rician K-factor of NLOS link is calculated by the ratio of first path power and total power of remaining paths. In order to investigate the ideal case, it should be noted that the path powers are actually the cluster powers according to 38.901[2]. As can be seen from figure 2, the distribution of LOS and NLOS are quite different in terms of the mean value and standard deviation. Therefore, if the distribution of Rician K-factor is known by UE or network, which can be a metric for identifying LOS and NLOS link. For instance, if we set the Rician K-factor -3.843dB as a threshold, then the Rician K-factor of one link smaller than the threshold can be regarded as a NLOS link, while the value lager than the threshold may be a NLOS link. As shown in figure 3, which is the CDF of Rician K-factor for LOS and NLOS links, the aforementioned threshold will approximately lead to 2.8% of NLOS identification error and 9.6% of LOS identification error.
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Figure 2 PDF of Rician K-factor for LOS&NLOS links
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Figure 3 CDF of Rician K-factor for LOS&NLOS links
Observation 2: The Rician K-factor of the scenario can serve as a good metric to identify LOS or NLOS link. 
Conclusions
In this contribution, we discuss channel state estimation based on prior channel information. Based on the discussion, we have the following observations,
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]Observation 1: The fingerprint based method can achieve more accurate initial positioning than DL-TDOA method for InF-DH scenario with very low LOS probability
[bookmark: _GoBack]Observation 2: The Rician K-factor of the scenario can serve as a good metric to identify LOS or NLOS link. 
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