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Introduction
In RAN#81, positioning SID was approved. The following objective was included in the scope of the study on NR positioning [1].
“Study and evaluate potential solutions of positioning technologies based on the above identified 
requirements, evaluation scenarios/methodologies [RAN1]
Solutions should include at least NR-based RAT dependent positioning to operate in both FR1 and FR2 whereas other positioning technologies are not precluded.”
OTDOA is widely supported according to the contributions from the past meetings. Some basic agreements were made in the last meeting in Spokane.
“The following candidate reference signals were identified for DL positioning evaluation and are to be further studied
· NR CSI-RS (including TRS configuration)
· NR Synchronization Signals (SSBs)
· New DL positioning reference signals (DL PRS)”
Generally there are three kinds of reference signal candidates for RSTD measurement. In this contribution we will discuss their feasibility including the compatibility with PRS-only TP, through which the best OTDOA positioning result can be obtained.
Discussion
NR CSI-RS
Channel State Information Reference Signal (CSI-RS) is a downlink signal received by UE to estimate the channel and report channel quality information back to the gNB. The main functions of this signal are listed below.
· DL CSI acquisition
· RSRP measurements used during mobility and beam management
· Frequency/time tracking
A special CSI-RS for tracking and frequency/time bias correction is also called TRS. A few companies have submitted OTDOA positioning simulation based on TRS. From its definition, to reuse TRS or other reference signals implies that it will still assume its original function as well as RSTD measurements. CSI-RS configuration is UE specific. However, multiple users can also share the same resource. From our understanding also according to the simulations offered by other companies, reusing TRS means that all UEs in a cell should have a common TRS configuration. As we know, for positioning purpose, the reference signals from neighboring transmission point should be frequency division multiplexed by resource allocation and time division multiplexed by muting mechanism.

PCI ambiguity
PRS-only TP, also as type of TBS, is supported in 3GPP [2] as part of OTDOA method. In our past contribution [3], we proposed that PRS-only TP can achieve nanosecond synchronization and greatly improve the positioning accuracy. So we assume that there would be use cases requiring a certain number of PRS-only TP near normal TRPs especially for high accuracy positioning. 
To reuse TRS for OTDOA positioning, the PRS-only TP would also transmit TRS signals. But the sequence of CSI-RS is generated with a factor scramble-ID, which ranges from 0 to 1023. In LTE, the factor used to generate PRS is[image: ]. This change is because of the PCI ambiguity problem. The number of PCI which is equal to the scramble-ID is limited and hence in dense cellular networks, in case where a proper muting procedure is activated, there is a possibility that the UE hears cells with the same PCI [4]。
[bookmark: _GoBack]Also, the TRS transmitted by PRS-only TP cannot be used for tracking purpose. Hence, we think that allocating some scramble-ID to PRS-only TPs can reduce the number for CSI-RS sequences of its origin purpose, which will further affect its performance. The muting mechanism will also affect its origin function.
If we extend the scramble-ID, from our view, it should be called a new PRS, noticing that the only difference between LTE PRS and CSI-RS are detailed configurations.
Observation 1: Reusing TRS is not feasible due to PCI ambiguity. 
SS/PBCH block
For SSB, we do not see its potential to be used for OTDOA. Its bandwidth is too poor to achieve enough accurate positioning and its sequence diversity faces the same problem with CSI-RS or even worse. Also, it has compatibility issue with PRS-only TP because with PRS-only TPs transmitting SSB around, a UE would be confused which is from a normal TP/gNB to access.
Observation 2: SSB is not suitable for positioning signals for OTDOA.
Conclusion
Based on the discussion above, we have the following observations:
Observation 1: Reusing TRS is not feasible due to PCI ambiguity. 
Observation 2: SSB is not suitable for positioning signals for OTDOA.
References
[bookmark: SID_positioning][1]	3GPP RP-182155, “New SID: Study on NR positioning support,” Gold Coast, Australia, 2018.
[bookmark: SID_IIoTChannelModeling][2]	3GPP TS 38.305 “NG Radio Access Network (NG-RAN); Stage 2 functional specification of User Equipment (UE) positioning in NG-RAN”
[3]   3GPP R1 1812263 GNSS receiver high-accuracy synchronization testing result
[4]   3GPP R1- 163976 TP-specific PRS sequence generation for indoor positioning Ericsson


2
image1.wmf
{

}

4095

,...,

1

,

0

PRS

ID

Î

N


