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Introduction
In the last RAN1 meeting, there were the following agreements on UL only based positioning
	Agreement:
· NR UL SRS is used as a starting point for design and analysis of UL PRS
· Further study if and which enhancements are needed
· FFS: NR UL PRS relationship with UL BWP and component carrier
Agreement:
FFS: At least the following aspects for NR UL PRS design 
· Use of UL beam sweeping at FR2 
· Beam sweeping includes possibility of quasi-omni transmission
· Use of UL beam alignment at FR2 through DL reception and beam correspondence
· UL Power control aspects
· UL timing advance aspects
Agreement:
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



According to this agreement, UTDOA will be supported in NR. In this contribution, we provide our consideration on UTDOA in NR from RAN2 perspective in the stage-2 aspects and RRC configuration.
Discussion
According to [1], the uplink positioning include two procedures: uplink information request and delivery procedure and uplink positioning information update procedure. The Information Request procedure for Uplink positioning, which is shown in Fig. 1, is used by the LMF to obtain measurement results from the LMU which it uses to calculate a position for the UE. To do this, it needs to first indicate to the serving gNB the need to configure the UE to transmit SRS (see 5.2.2) signals and retrieve target UE configuration data from the gNB. 


Figure 1 Uplink information request procedure
Uplink Positioning Information Update Procedure is used to notify the LMF of a change to the UE SRS transmission configuration for one or more cells with respect to a previously sent UTDOA INFORMATION RESPONSE message. If the configured SRS transmission for the target UE has been modified, or if a handover of the target UE has been triggered, the gNB uses the Uplink Positioning Information Update procedure to inform the LMF.


Figure 2 Uplink Positioning Information Update Procedure
According to the agreement in the last RAN1 meeting, both use of UL beam sweeping at FR2 and use of UL beam alignment at FR2 through DL reception and beam correspondence are supported. For beam sweeping based UL PRS design, the UTDOA procedure is similar to LTE and the current mechanism can work because beam sweeping based NR SRS configuration has been supported in NR specs. 
Observation 1: For beam sweeping based UL PRS design, the current UTDOA procedure could work.
So, the current UTDOA procedure could be as a baseline of UTDOA in NR.
Proposal 1: UTDOA procedure in LTE could be used as the baseline of UTDOA in NR．
To achieve beam alignment at FR2 through DL reception and beam correspondence, LMU should be capable of transmitting DL signal and then UE can decide UL PRS beam based its receiving DL beam. Moreover, UL PRS configuration should support associating UL PRS beam to DL signal beam of non-serving gNB, but this is not supported in current NR specs. Hence, it is proposed to support the configuration of associating UE’s UL PRS (i.e. SRS) beam to DL signal beam of non-serving gNB in NR.
Proposal 2: To achieve beam alignment at FR2 through DL reception and beam correspondence, NR should support the configuration of associating UE’s UL PRS (i.e. SRS) beam to DL signal beam of non-serving gNB.
In SRS configuration, pathlossReferenceRS that includes a ssb-Index or a csi-RS-Index is optionally configured per SRS-ResourceSet. The UE calculates DL pathloss from the indicated SSB or CSI-RS and uses it to determine the SRS transmit power towards a serving cell. Unlike the currently supported SRS usages in NR specs, a SRS resource for positioning usage may need to be received at a non-serving gNB. In such a case, the SRS transmit power should be determined based on the pathloss of a DL RS that is transmitted from the said non-serving gNB. As such, NR should support the configuration of DL pathloss RS of non-serving gNBs.        
Proposal 3: To determine the required UL PRS (i.e. SRS) transmit power for non-serving gNBs, NR should support the configuration of RS of non-serving gNBs for DL pathloss calculation. 
Conclusion
In this contribution, we provide our consideration on UTDOA in NR from RAN2 perspective, and we get the following observation and proposals:
Observation 1: For beam sweeping based UL PRS design, the current UTDOA procedure could work.
Proposal 1: UTDOA procedure in LTE could be used as the baseline of UTDOA in NR．
Proposal 2: To achieve beam alignment at FR2 through DL reception and beam correspondence, NR should support the configuration of associating UE’s UL PRS (i.e. SRS) beam to DL signal beam of non-serving gNB. 
[bookmark: _GoBack]Proposal 3: To determine the required UL PRS (i.e. SRS) transmit power for non-serving gNBs, NR should support the configuration of RS of non-serving gNBs for DL pathloss calculation. 
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Text proposal
[bookmark: _Toc494130054]X.Y.Z	Uplink Positioning Procedures
The procedures described in this subclause support the uplink positioning method. 
Note that LMU in this subclause cloud include neighbour gNBs, which depends on the related discussion. 
Note that SRS signals could be replaced by other UL reference signal, which depends on the related discussion.
[bookmark: _Toc494130055]X.Y.Z.1	Uplink Information Request and Delivery Procedure
The Information Request procedure for Uplink positioning is used by the LMF to obtain measurement results from the LMU which it uses to calculate a position for the UE. To do this, it needs to first indicate to the serving gNB the need to configure the UE to transmit SRS signals and retrieve target UE configuration data from the gNB. 
Figure X.Y.Z.1-1 shows the messaging between the LMF, the LMU and the serving gNB to perform this procedure.


Figure X.Y.Z.1-1: Uplink information request procedure
1.	The LMF sends an Information Request message indicating to the gNB the need to invoke periodic SRS for target UE. The LMF may provide the gNB with a number of SRS transmissions. The final decision of SRS transmissions to be performed and whether to take into account this information is entirely up to the gNB implementation.
2.	The gNB determines the resources to be allocated for the UE and sends an Information Response to the LMF that includes the allocated resources and the associated parameters. The gNB may associate the resources to DL reference signal beam of LMUs. The gNB may decide (e.g., in case no resources are available) to configure no resources for the UE and report the empty resource configuration to the LMF.
3.	If in step 2 the gNB determines that resources will be allocated, the gNB then allocates the resources to the target UE.
4.	The LMF selects a set of LMUs to be used for the UTDOA positioning and sends a measurement request with the SRS configuration to each one of them.
5.	LMUs report back to LMF the uplink measurement reports.
[bookmark: _Toc494130056]X.Y.Z.2	Uplink Positioning Information Update Procedure
This procedure is used to notify the LMF of a change to the UE SRS transmission configuration for one or more cells with respect to a previously sent UTDOA INFORMATION RESPONSE message. If the configured SRS transmission for the target UE has been modified, or if a handover of the target UE has been triggered, the gNB uses the Uplink Positioning Information Update procedure to inform the LMF.


Figure X.Y.Z.2-1: Uplink Positioning Information Update Procedure
1.	If the SRS configuration changes or if a handover of the target UE has been triggered prior to the expected completion time of the previously communicated SRS configuration, the gNB initiates the Uplink Positioning Information Update Procedure. In the case of handover, the source gNB sends the update message after deciding to perform handover execution for the UE.
2.	If the UE SRS transmission configuration has changed for one or more cells, the gNB sends an Uplink Positioning Information Update message to the LMF carrying the UE SRS transmission configuration information for all cells with SRS configured.
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