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1 Introduction
[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we provide our view on the Rel-16 NR positioning.

2 View
Let’s highlight several points from the agreed SID in RP-181399.

	· This SI covers RAT dependent, RAT independent, and hybrid of those positioning technologies (hybrid of RAT-dependent positioning techniques as well as hybrid of RAT-dependent and RAT-independent positioning technologies).
· This study item will study both NR-based RAT-dependent as well as RAT-independent and hybrid positioning methods to address regulatory as well as commercial use cases. The first priority will be to evaluate scalable positioning solutions of RAT-dependent (NR based) positioning methods in both FR1 and FR2 for regulatory use cases such as ECID, OTDOA and UTDOA in order to be also applied for other use case scenarios while other positioning methods as RAT-dependent positioning are not precluded, in order to have parity with LTE based positioning for regulatory requirements



For the RAT dependent positioning methods, the reference signal is needed. In LTE, the downlink CRS and uplink SRS for UE Rx-Tx time difference measurement for E-CID is used. And the downlink PRS is targeted to the RSTD measurement (OTDOA). However there is no CRS and PRS in Rel-15 NR specification. 

We don’t have immediate answer on whether the new reference signal design is needed for NR. Therefore, the existing RS in NR should be analysed during the study item period. For example,
· Whether periodic TRS can be considered as downlink RS for E-CID measurement
· Whether SSB and periodic TRS can be jointly considered for RSTD measurement
· Whether beamformed CSI-RS can further improve the measurement accuracy

If there is consensus on having new RS design for positioning purpose, the design for RSTD measurement by leveraging the experience in LTE may need to consider
· The NR reference signal should allow the UE to observe the channel impulse response with whole OFDM symbol length without ambiguity from other transmission points
· [bookmark: _GoBack]One scalable reference signal design for both FR1 and FR2
· The reference signal duration in time domain (of post FFT) should be narrower for the potential beam sweeping in FR2
· The reference signal should allow the UE to improve SINR
· The reference signal should be robust to the unknown frequency offset

Fig. 1 shows the LTE PRS pattern. It is seen that it spans over 11 OFDM symbols in a subframe, and 3 of them without PRS transmission are symbols for CRS. As such, it is expected to have compact design in NR.
[image: ]
Fig. 1, LTE PRS which spans over 11 symbols in a subframe
3 Conclusion
Proposal 1: The existing RS in NR should be analysed during the study item period. For example,
· Whether periodic TRS can be considered as downlink RS for E-CID measurement
· Whether SSB and periodic TRS can be jointly considered for RSTD measurement
· Whether beamformed CSI-RS can further improve the measurement accuracy

Proposal 2: If there is consensus on having new RS design for positioning purpose, the design for RSTD measurement by leveraging the experience in LTE may need to consider
· The NR reference signal should allow the UE to observe the channel impulse response with whole OFDM symbol length without ambiguity from other transmission points
· One scalable reference signal design for both FR1 and FR2
· The reference signal duration in time domain (of post FFT) should be narrower for the potential beam sweeping in FR2
· The reference signal should allow the UE to improve SINR
· The reference signal should be robust to the unknown frequency offset
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