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Introduction
According to [1], the following has been agreed that:

-	NR should support timing (UL-TDOA) based UL-only positioning techniques in FR1 and FR2.
-	UL-TDOA with two or more neighboring gNBs/TRPs for NR UL positioning should be supported.
It has been also agreed in [1] that: 

NR UL Reference Signals for Positioning
The following candidate reference signals were identified for UL positioning evaluation and are to left for future specification work
-	NR PRACH
-	NR SRS
-	NR UL DMRS
-	NR UL PTRS
-	New UL positioning reference signals (UL PRS)
and the gNB measurements for NR positioning are agreed to be:
gNB Measurements for NR Positioning
The following measurements for NR UL PRS at serving and neighbor gNBs should be supported:
-	UL RTOA measurements
-	UL Angle Of Arrival (AOA) measurements (including Azimuth and Zenith Angles)
-	UL RSRP (reference signal received power) measurements
-	gNB RX-TX time difference measurements

In this contribution, our focus is UL-TDOA, therefore among the above gNB measurements only the first one which is UL RTOA measurement would be discussed. Also, we try to define a functional interface and signaling procedure to support UL-TDOA as an uplink only NR RAT-dependent positioning covering one RAN2 centric objective of the WI [2]:


RAN2 centric objectives
Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]
Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2]
This contribution would not specify the exact uplink reference signal, and while the method can certainly support SRS, we still keep the wording as uplink reference signal as this would be a RAN1 decision. Moreover, the exact configuration parameters for the uplink reference signal also shall be decided by RAN1 and hence we keep that discussion also open to RAN1 decision.
[bookmark: _Ref178064866]Discussion
In LTE, the UL RTOA measurements were done by Location Management Unit (LMU), which was defined as a separate unit connected to the location server (i.e. E-SMLC) via SLm protocol. Historically considering LMUs as a separate unit from eNBs has been a challenge and sometimes a drawback for the UTDOA method. One example was the discussion in standardizing UTDOA for NB-IoT UEs in LTE and considering that as an extra overhead to the network. 
One of the main differences between LTE and NR RAN architecture is that the gNB internal structure is split into two parts called CU (Central Unit) and DU (Distributed Unit) and these two entities are connected by a new interface called F1AP [3]. As the positioning measurements including (UL-RTOA) is dependent to the physical location of the gNB, therefore it is reasonable to consider that these measurements are done in the gNB-DU. In RAN3, a gNB-DU with only positioning functionality is not precluded. So even if a separate LMU exist, it would be connected to the gNB-CU via the F1 interface. 
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Observation 1 	RAN3 has agreed that LMU functionality can be part of the gNB-DU functionality, and that the F1 interface will be used between the CU and the LMU functionality.
According to UL-TDOA method, the UL RTOA measurements needs to be collected at the location server (i.e. LMF). With the assumption that the NRPPa protocol is between the LMF and the gNB-CU, we can consider that F1AP and NRPPa together shall transfer the UL RTOA measurements from gNB-DUs to the LMF for further postprocessing and multilateration techniques to derive positioning estimation of the UE.
The (F1AP + NRPPa) transfer the UL RTOA from gNB-DU to the LMF. 
In order for the gNB-DUs to know what uplink signals to measure, the configuration of the uplink signal for a certain UE would be similarly transferred in the opposite direction from the LMF to the gNB-DU via NRPPa + F1AP. 
The (NRPPa + F1AP) transfer the uplink signal configurations e.x. SRS from the LMF to one or more gNB-DUs which can receive the UE’s UL transmissions. 
In order to support UL-TDOA with two or more neighboring gNBs/TRPs, the UL reference signal configuration shall be transmitted to the specified UE. There are two units which can send the UE, this configuration information: 
· LMF  UE via LPP
· gNB-CU  UE via RRC
Ultimately, it is the gNB-CU which decides on the UL-RS configuration (e.g. including number of transmissions and bandwidth) for the UE. Therefore, it is the gNB-CU which informs the LMF of the uplink signal configurations, so that LMF can send this information to the other gNB-DUs which are potentially capable of measuring UE’s uplink signal. 
The gNB-CU provides the uplink signal configuration for a particular UE to the LMF via NRPPa. 
The LMF  does not decide and/or relay the uplink signal configuration for a particular UE using LPP or to  the gNB-CU via NRPPa.
Similar to what has been previously agreed in LTE, and also as the gNB-CU is the ultimate decision-maker in terms of uplink signal configuration for the UE, we believe that directly transferring the uplink signal configuration from gNB-CU to the UE via RRC is the most efficient way. For example, gNB-CU may need to provide bandwidth information, especially if the UE is configured with multiple UL bandwidth parts. While the LMF can still inform the gNB-CU of UL signal characteristic information, it is still up to the gNB-CU to decide upon this configuration and relaying. The gNB-CU may inform the LMF about the configured uplink signalling configuration.
The gNB-CU decides and provides the uplink signalling configuration to the UE via RRC.

The gNB-CU may inform the LMF about the configured uplink signalling configuration for the purpose of UL-TDOA of the UE. 

RAN2 still requires RAN1 decision on the choice of uplink reference signal and the corresponding configuration for the UL-TDOA positioning.

RAN2 requires RAN1 decision on the choice of the uplink reference signal and the corresponding configuration for UL-TDOA positioning. 
Conclusion
Based on the discussion in section 2 we propose the following:
1. The NR uplink measurements including UL RTOA is done in gNB-DUs.
The (F1AP + NRPPa) transfer the UL RTOA from gNB-DU to the LMF. 
The (NRPPa + F1AP) transfer the uplink signal configurations e.x. SRS from the LMF to one or more gNB-DUs which can receive the UE’s UL transmissions. 
The gNB-CU provides the uplink signal configuration for a particular UE to the LMF via NRPPa. 
The LMF does not decide and/or relay the uplink signal configuration for a particular UE using LPP or to the gNB-CU via NRPPa.
The gNB-CU decides and provides the uplink signalling configuration to the UE via RRC.
The gNB-CU may inform the LMF about the configured uplink signalling configuration for the purpose of UL-TDOA of the UE. 
RAN2 requires RAN1 decision on the choice of the uplink reference signal and the corresponding configuration for UL-TDOA positioning. 
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