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Introduction
In RAN1 #95 meeting, there were agreements regarding DL OTDOA as below:
	Agreement:
· NR should support timing (DL-TDOA) based DL-only positioning techniques in FR1 and FR2
· NR should support angle (DL-AoD) based DL-only positioning techniques with at least beam sweeping at least at the gNB in FR1 and FR2
Note: This does not necessarily need different reference signals from the timing based DL-only positioning techniques
Agreement:
NR DL PRS design for FR1 and FR2 supports:
· Configurable NR DL PRS signal bandwidth
· FFS granularity of configuration, relationship with BWPs, whether the configuration is cell and/or UE specific
· Configurable NR DL PRS signal numerology (SCS)
· FFS configurability of CP for NR DL PRS
· Configurable NR DL PRS frequency and time allocation
· Use of DL beam sweeping / alignment
· i.e. beam alignment of gNB DL PRS transmission and UE reception of DL PRS
· Localized in time NR DL PRS transmissions with periodic and/or on-demand resource allocation
· FFS signaling details
· Dedicated NR DL PRS resources - time-frequency grid at resource block level 
· PRS transmitted in one cell may or may not collide with PRS transmissions in other cell
· e.g. frequency vShift/comb-offset is the same or different for two different PRSs in the same RB
· There is no data/control transmission in time-frequency grid of dedicated NR-DL PRS resources
· FDM multiplexing with other signals at RE level inside of PRS time-frequency grid is precluded
· FFS interference randomization techniques across PRS signals
· FFS shared in time/frequency NR DL PRS resources with other transmissions including data/control
· FFS which physical channel/signals can share resources with NR DL PRS
· FFS interference randomization techniques for PRS transmission with other signals



In this paper, we discuss on supporting NR OTDOA technique in RAN2 perspective.

Support of the basic LPP procedures for NR OTDOA
In Rel-15, OTDOA has the following baseline procedures:
1. Capability transfer: UE transfer its capability on corresponding to the indicated type to the LMF.
2. Assistance data transfer: UE either requests assistance data from the LMF to assist in positioning, or LMF transfer assistance data to the UE in the absence of a request.
3. Location information transfer: LMF requests location measurement data and/or a location estimate from the target UE, and UE transfers location measurement data and/or a location estimate to the LMF in the absence of a request.
Even though these are commonly applicable to the all the possible standard positioning techniques, we consider only for OTDOA case for now. 
Since these are well proved in terms of the performance and stability in Rel-15 and LTE, we propose to reuse this baseline to support Rel-16 NR OTDOA too.

Proposal 1. NR OTDOA should at least include the Capability Transfer between UE and LMF, Assistance Data Transfer between UE and LMF, Location Information Transfer procedures between UE and LMF for Rel-16.

Consideration of beam aspects
As indicated in RAN1 agreements, there should be the consideration on beam sweeping / alignment for doing OTDOA in NR. 
This means that PRS transmission could be only on subset of beams in gNB which might be aligned with the UE’s RX beams, i.e., UE-specific PRS transmission is necessary. This is different point with the Rel-15 or LTE OTDOA where omni-directional RS transmission like CRS is enough for UE to measure the RSTD. 
For NR cases, also this type of using only cell specific PRS configuration could be possible. If UE has the cell specific PRS configurations as assistance information given by LMF, then UE can just find the best beam by itself using measurement of all the beam and down selecting subset of beams. The finally selected beams by UE can be reported to the LMF for location calculation. 

Observation 1. Measuring cell specific PRS and selection of subset of them by UE can work for the OTDOA, without any additional procedure could be possible.
This type of operation makes the spec simpler i.e., without any addition in the given LPP, NRPPa procedures, and less signalling overhead between gNB, LMF, UE accordingly. 
Proposal 2. RAN2 also consider the usage of cell specific PRS configuration and UE’s selection of the beam to be measured by itself for NR OTDOA.

Even though still beam alignment is mandatory to the UE or not seems not clear, in most cases beam sweeping and alignment through this should be supported in this Rel-16, as RAN1’s agreement. For getting the aligned beam and let this information be known to the LMF, there should be anyhow additional procedures. The baseline for this operation would be:
· Serving gNB collects the aligned beam information by receiving UE’s beam related report for the target UE
· Serving gNB and LMF transfer this information prior to the giving the further refined information to the UE
· LMF transfers the assistance information including refined information regarding beams to be consider on measuring RSTD to the target UE
· The target UE reports the measured RSTD to the LMF based on the assistance information.

Therefore, at least the above delta procedure should be considered for the NR OTDOA design.
Proposal 3. RAN2 should consider the following 4 bullets as for beam sweeping/alignment related procedures for NR OTDOA design.
· Serving gNB collects the aligned beam information by receiving UE’s beam related report for the target UE
· Serving gNB and LMF transfer this information prior to the giving the further refined information to the UE
· LMF transfers the assistance information including refined information regarding beams to be consider on measuring RSTD to the target UE
· The target UE reports the measured RSTD to the LMF based on the assistance information.


Conclusion 
Based on the above discussion, we have the following conclusions:
Proposal 1. NR OTDOA should at least include the Capability Transfer between UE and LMF, Assistance Data Transfer between UE and LMF, Location Information Transfer procedures between UE and LMF for Rel-16.
Proposal 2. RAN2 also consider the usage of cell specific PRS configuration and UE’s selection of the beam to be measured by itself for NR OTDOA.
Proposal 3. RAN2 should consider the following 4 bullets as for beam sweeping/alignment related procedures for NR OTDOA design.
· Serving gNB collects the aligned beam information by receiving UE’s beam related report for the target UE
· Serving gNB and LMF transfer this information prior to the giving the further refined information to the UE
· LMF transfers the assistance information including refined information regarding beams to be consider on measuring RSTD to the target UE
· The target UE reports the measured RSTD to the LMF based on the assistance information.

