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[bookmark: _Ref349588338]1. 	Introduction 
The work item on "NR Positioning Support" has been agreed at RAN#83 [1]. The objectives include:
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]
The RAN1 objectives list the following NR positioning techniques:
-	DL-based positioning:
-	DL Time Difference of Arrival (DL-TDOA);
-	DL Angle of Departure (DL-AoD).
-	UL-based positioning:
- 	UL Time Difference of Arrival (UL-TDOA);
-	UL Angle of Arrival (UL-AoA).
-	Combined DL and UL based positioning:
-	Round-trip time (RTT) with one or more neighbouring gNBs/TRPs (multi-cell RTT).
-	Enhanced Cell-ID (E-CID).
To support the above positioning techniques, the following measurements are supposed to be defined by RAN1 [1]:
-	UE measurements (for serving, reference, and neighbouring cells):
-	DL RSTD (reference signal time difference) measurements.
-	DL RSRP (reference signal received power) measurements. 
-	UE RX-TX time difference measurements.
- 	gNB measurements:
-	UL RTOA (relative time of arrival) measurements. 
-	UL Angle of Arrival (AoA) measurements.
-	UL RSRP (reference signal received power) measurements.
-	gNB RX-TX time difference measurement.
In this contribution, we discuss the additional NR positioning methods for Rel-16 and propose the NG-RAN positioning procedures applicable for combined DL and UL based positioning methods (i.e., multi-cell RTT). This procedure can be considered as a general case, where downlink-based (e.g., DL-TDOA (OTDOA)) and uplink-based (e.g., UL-TDOA (UTDOA)) could be supported as subsets of the proposed procedure.
We note that in some scenarios, an LMF may need to employ several positioning methods in order to most accurately locate a UE. For example, if a network operator has both unsynchronized small cells with simple antennas and synchronized macro cells with massive antenna arrays, an LMF might use multi-cell RTT and/or ECID for nearby small cells and AOA, AOD, DL-TDOA and/or UL-TDOA for more distant macro cells. Such multi-method positioning of a UE will be more efficient if the different position methods can employ common or overlapping procedures with common signalling messages, since this could reduce both the numbers of messages being exchanged and message content.

2. 	Standard UE Positioning Methods
The standard positioning methods supported for NG-RAN access in Release 15 are summarized in Table 4.3.1-1 of TS 38.305 [2] which is repeated below:
Table 1: Supported UE positioning methods in NR Release 15.
	Method
	UE-based
	UE-assisted, LMF-based
	NG-RAN node assisted
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)

	OTDOA Note1, Note 2
	No
	Yes
	No
	Yes (UE-assisted)

	E-CID Note 3, Note 4 
	No
	Yes
	Yes
	Yes for E-UTRA (UE-assisted)

	Sensor
	Yes
	Yes
	No
	No

	WLAN
	Yes
	Yes
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No

	TBS Note 5
	Yes
	Yes
	No
	Yes (MBS)

	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2:	In this version of the specification only OTDOA based on LTE signals is supported.
NOTE 3:	In this version of the specification only E-CID based on LTE signals is supported.
NOTE 4:	This includes Cell-ID for NR method.
NOTE 5:	In this version of the specification only for TBS positioning based on MBS signals. 



In Rel-15, the OTDOA positioning method makes use of the measured timing of downlink signals received from multiple TPs, comprising eNBs, ng-eNBs and PRS-only TPs, at the UE [2]. This can be extended in Rel-16 to support measured timing of downlink signals received from gNBs. Therefore, the Rel-16 DL-TDOA technique listed in section 1 above could be supported by extending the existing OTDOA positioning method.
Enhanced Cell ID (E‑CID) positioning refers to techniques which use UE and/or NG-RAN radio resource and other measurements to obtain the UE location estimate. E-CID in NR Release 15 supports measurements on LTE signals only (e.g., RSRP, RSRQ), as well as inter-RAT measurements (e.g., GERAN, UTRAN, WLAN measurements). The measurements for NR signals (e.g., SS-RSRP, SS-RSRQ for NR) could be added to the E-CID method in Rel-16.
DL Angle of Departure (DL-AoD in section 1 above) is not explicitly supported in NR Rel-15, and therefore, would require a definition in Rel-16. DL-AoD is based on UE DL RSRP (reference signal received power) measurements. If the RSRP measurements are made on Rel‑15 signals, DL-AoD could be included in E-CID positioning.  If the UE RSRP measurements are performed using DL-PRS signals, assistance data may be required (similar to OTDOA). The required DL-PRS assistance data could be added to E-CID positioning, or a separate DL-AoD method could be defined in Rel‑16. DL-RSRP measurements could also be reported as part of OTDOA positioning.
OTDOA and DL-AoD may also be combined into a single "Downlink Positioning" method. However, this would require a restructuring of Stage 2 TS 38.305 [2], since "OTDOA Positioning" is explicitly supported (similar to the recent restructuring performed for the "Sensor Positioning" method). However, several clauses in TS 38.305 may be impacted when defining a "Downlink Positioning" method which comprises Rel-15 OTDOA.
UL Time Difference of Arrival positioning (UL-TDOA in section 1 above) is based on UL RTOA (relative time of arrival) measurements performed at gNBs using UL SRS transmissions from the target UE. UL-TDOA is supported in LTE as UTDOA positioning, but not in NR Rel-15. Therefore, a new positioning method would have to be defined in NR Rel-16 to support UL RTOA measurements.
UL Angle of Arrival (UL-AoA in section 1 above) is based on gNB angle measurements using UL SRS signals transmitted by the target UE, and therefore, similar to UTDOA. UTDOA and UL-AoA could be combined into a single "Uplink Positioning Method" which supports RTOA and UL-AoA (angle) measurements. Note, UTDOA in LTE is also simply referred to as "Uplink" in Table 4.3-1 of TS 36.305 [3].
Multi-cell RTT is based on UE and gNB Rx-Tx Time Difference Measurements for serving and neighbouring cells (see also section 3 below). This requires the UE to measure the DL-PRS signals and the gNBs to measure the UL SRS transmission from the UE.  The measurements at the UE and gNBs are TOA measurements of received signals (DL-PRS at the UE and UL-PRS (SRS) at the gNBs) which are referred to the corresponding transmit time reference (UL PRS transmission at the UE, and DL PRS transmission at the gNBs).  Therefore, multi-cell RTT can be considered as a combination of DL-TDOA and UL-TDOA (but with different measurement types).
Based on the above discussion, Table 1 above could be modified for Release 16 as follows:
 Table 2: Supported UE positioning methods in NR Release 16.
	Method
	UE-based
	UE-assisted, LMF-based
	NG-RAN node assisted
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)

	OTDOA Note1
	Yes
	Yes
	No
	Yes

	E-CID Note 2
	No
	Yes
	Yes
	Yes for E-UTRA (UE-assisted)

	Sensor
	Yes
	Yes
	No
	No

	WLAN
	Yes
	Yes
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No

	TBS Note 3
	Yes
	Yes
	No
	Yes (MBS)

	Uplink Positioning Note 4
	No
	No
	Yes
	FFS

	Multi-Cell RTT
	No
	Yes
	Yes
	FFS

	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2: 	This includes DL AoD (FFS).
NOTE 3:	In this version of the specification only for TBS positioning based on MBS signals. 
NOTE 4: 	This includes UTDOA and UL-AoA. 




3. 	Multi-Cell RTT Positioning
OTDOA and UTDOA positioning methods are based on time-of-arrival (TOA) measurements performed on downlink signals or uplink signals, respectively. Although these methods have been shown to be effective, they have a serious problem in installing and maintaining hardware for very precise BS time synchronization. 
Round-Trip-Time (RTT) positioning uses two-way time-of-arrival measurements and requires in principle no time synchronization between BSs. However, a coarse BS time synchronization is desired in order to reduce interference and increase hearability from multiple transmission points. This time synchronization requirement is similar to the TDD synchronization requirements (e.g., micro-seconds level synchronization instead of nano-seconds as in case of OTDOA/UTDOA). 
RTT measurements are in principle already supported in LTE but for a serving eNB only (Tadv Type 1 and Type 2 measurements [3], [4]). RTT measurements are also widely used in WLAN for (sub-)metre level positioning [5]. 
Figure 1 illustrates the principle of obtaining distance information from two-way time-of-arrival measurements (UL and DL measurements). Precise timing (TOA) measurements are required, similar to OTDOA/UTDOA location. RTT ranging measurements also rely on being able to compensate for any delays that the responding device may add in receiving and transmitting a signal. However, multiple responding devices (e.g., base stations) do not need to be precisely synchronized as in e.g., OTDOA/UTDOA location. The position of a device can then be determined based on distance (RTT) measurements to multiple base stations, as illustrated in Figure 2.
[image: ]
Figure 1: Principle of determining distance between two devices using UL and DL measurements.
[image: ]
Figure 2: Principle of multilateration in two dimensions from three base stations.
The measurements to support multi-cell RTT are the UE Rx-Tx Time Difference and gNB Rx-Tx Time Difference Measurement listed in section 1 above. These measurements haven’t been defined by RAN1 yet. If the "Initiating Device" in Figure 1 above is the target UE and the "Responding Device" is a gNB, the UE Rx-Tx Time Difference may correspond to (t3-t0) and the gNB Rx-Tx Time Difference may correspond to (t1-t2), and therefore, the RTT would be UE Rx-Tx Time Difference + gNB Rx-Tx Time Difference.


An example timing diagram with two gNBs is illustrated in Figure 3 below. The upper part of Figure 3 shows the uplink-downlink timing relation for a serving gNB1. According to TS 38.211 [6] clause 4.3.1 an uplink frame i for transmission from the UE starts before the start of the corresponding downlink frame at the UE, where NTA corresponds to the Timing Advance between downlink and uplink and Tc is the basic time unit for NR [6].  is a constant as defined in TS 38.133 Table 7.1.2-2 [7]. The NTA is typically determined such that the UL transmissions from the UEs in a cell are aligned. Therefore, the UE Rx-Tx Time Difference (Rx1 – Tx) ideally corresponds to twice the propagation delay 1 and the gNB Rx-Tx Time Difference would be zero in the example of Figure 3.  The same UE uplink frame i arrives at a neighbour gNB2 the propagation delay 2 later.  gNB2 may have a synchronization offset  relative to the serving gNB1 and records the TOA of the UE uplink frame i RX2. The RTTs for gNB1 and gNB2 in this example could then be determined as:
RTT1 = (UE Rx1 – Tx) + (gNB Rx1 – Tx1)
RTT2 = (UE Rx2 – Tx) + (gNB Rx2 – Tx2).
As mentioned above, the measurements have not been finalized by RAN1 yet. However, the Figure 3 illustrates that the basic UE and gNB measurements are TOA measurements (e.g., UE RX1, RX2; and gNB RX1, RX2). Those measurements can be related to the appropriate TX time so that Rx-Tx time differences can be reported to determine RTT as illustrated in Figure 1. Figure 3 also illustrates that any synchronization offset  between gNBs does not impact the RTT calculation. It may, however, impact the TOA search window centre at a neighbour gNB.
[image: ]
Figure 3: Exemplary uplink-downlink timing relation for two gNBs.


[bookmark: _Hlk528742996]4. 	Combined Downlink and Uplink Positioning Procedures
The positioning procedures described in the following are based on the current positioning architecture where positioning procedures are controlled and instigated by the LMF in the 5GC [10].  
NOTE:	The overall procedure below shows the main functionality required, but not necessarily all signalling steps/possibilities. For example, a request for DL-PRS or UL-PRS measurements may have a specific response message indicating e.g. success or failure, etc. 



Figure 4: UL/DL measurement procedure.
Precondition:	The LMF knows (at least) the approximate timing of each involved gNB (e.g., SFN Initialisation Time). A NRPPa procedure (similar to the OTDOA Information Exchange procedure [8]) supporting also unsynchronized gNBs may need to be defined for that purpose.
1.	The AMF requests the location of a target device (e.g., for an NI-LR or 5GC MO-LR/MT-LR).
2.	The LMF may request the positioning capabilities of the target device using the LPP Capability Transfer procedure. 
3.	The LMF sends a NRPPa UL PRS Request message to the serving gNB to request UL PRS configuration information. The request may include any desired UL PRS configuration (i.e., SRS required to fulfill the QoS); e.g. desired periodicity and time domain behavior (e.g. periodic, semi-persistent). 
4.	The serving gNB determines the resources available for UL PRS. 
5.	The serving gNB provides the UL PRS configuration information to the LMF in a NRPPa UL PRS Response message.
6.	The gNB configures the target UE with the UL PRS resources determined at step 4.
NOTE 1:	This step may be included in step 9 below, in which case this step is not needed (see also section 4.2 below for some extra reasons for omitting step 6). 
7.	The LMF may determine the gNBs nearby the approximate location (e.g. given by the serving cell) of the target device. If there are no or not sufficient DL‑PRS resources configured on these gNBs, the LMF may initiate a NRPPa procedure to configure (or reconfigure) the DL-PRS on the gNBs.
8.	The LMF provides the UL‑PRS configuration to the selected gNBs in a NRPPa UL PRS Measurement Request message. The message includes all information required to enable the gNBs to perform the UL measurements. The message may also include a start time when each gNB should expect the UL transmissions from the target device, and a search window for the UL measurements (e.g., RTOA or Rx-Tx). 
9a.	The LMF sends a LPP Provide Assistance Data message to the target device. The message includes any required assistance data for the target device to perform the necessary DL PRS measurements (e.g., cell-IDs, DL-PRS configuration, measurement search window, etc.) and, when step 6 is not performed, any information necessary to transmit UL PRS (e.g., UL PRS configuration).
NOTE 2:	Alternatively, and when step 6 is not perfomed, the UL PRS configuration may be provided in the LPP Request Location Information message.
9b.	The LMF sends a LPP Request Location Information message to request DL PRS measurements as well as a request to transmit UL PRS according to the UL PRS configuration received in the assistance data (or included in this message, or provided at step 6). The target device begins the UL PRS transmission according to the time domain behavior of UL-PRS resource configuration (e.g, periodic, aperiodic, semi-persistent). 
NOTE 3:	Whether the target device can continue the UL PRS transmission during/after a handover is FFS.
10a.The target device performs the DL-PRS measurements from all gNBs provided in the assistance data at step 9a. 
10b.Each gNB configured at step 8 measures the UL PRS transmissions from the target device. 
11. The target device reports the DL PRS measurements to the LMF in a LPP Provide Location Information message. The message may also include an indication of successful completion of the UL PRS transmission.
12.	Each gNB reports the UL PRS measurements to the LMF in a NRPPa UL PRS Measurement Response message.
13. The LMF determines the RTTs for each gNB for which corresponding UL and DL measurements were provided at steps 11 and 12, calculates the position of the target device, and provides the location estimate to the AMF in a Location Response message. 

4.1	DL-only (e.g., OTDOA) or UL-only (e.g., UTDOA, AoA) measurement procedures
From the description above, it can be seen that DL-only (e.g.,  OTDOA) or UL-only (e.g., UTDOA, AoA) positioning can be supported as subsets of the UL/DL measurement procedure shown in Figure 4:
(a)	DL-only positioning: Steps 3, 4, 5, 6, 8, 10b, 12 would not be performed.
(b) UL-only positioning: Steps 7, 10a and possibly steps 9a and 11 would not be performed.
Therefore, the procedure introduced in Figure 4 above supports DL, UL, and DL+UL based NR positioning methods. Only the measurements made/reported would necessarily be different for the various methods, for example:
OTDOA:
- DL Reference Signal Time Difference (RSTD), measured at step 10a.
UTDOA:
- UL Relative Time of Arrival (RTOA), measured at step 10b.
UL-AoA:
- UL Angle of Arrival, measured at step 10b.
Multi-Cell RTT: 
- UE Rx-Tx Time Difference, measured at step 10a.
- gNB Rx-Tx Time Difference, measured at step 10b.
For downlink E-CID positioning with Rel-15 signals, steps 3-8 and 10b,12 may not be needed.

Note further that while assistance data can also be different, there is a potential to share assistance data that is sent to a UE (e.g. PRS configurations) for DL, UL and DL+UL position methods or that is sent to gNBs (e.g. for UL PRS configuration). Such sharing of assistance data should be easier to accomplish with procedures and signalling messages (e.g. for LPP [9] and NRPPa [8]) which are common or overlapping for multiple position methods.

4.2	UL-PRS (SRS) configuration for the target device
Similar to the Rel-15 SRS, the SRS for positioning (referred to as UL-PRS) can be configured for periodic, semi‑persistent, or aperiodic transmissions as agreed by RAN1 [13]. For the Rel-15 SRS this means:
-	A periodic SRS is transmitted with a certain configured periodicity and a certain configured slot offset within that periodicity;
-	A semi-persistent SRS has a configured periodicity and slot offset in the same way as a periodic SRS. However, actual SRS transmission according to the configured periodicity and slot offset is activated and deactivated by means of MAC CE signalling;
-	An aperiodic SRS is only transmitted when explicitly triggered by means of L1 DCI.
The Rel-15 SRS configuration is provided to the UE using the RRC IE SRS‑Config, which may be included in the uplink BWP configuration [11]. A target UE can be configured with multiple SRS resource sets that can be used for different purposes (parameter usage in the RRC IE SRS‑Config [11]). Therefore, the UL-PRS for Rel-16 may make use of the RRC IE SRS‑Config; e.g. by defining a new "positioning usage" parameter and using the Rel-15 SRS activation/deactivation/trigger mechanism. However, this seems less practical:
(a)	Not all parameter required for the "positioning SRS" can be determined by the serving gNB (e.g. at step 4 in Figure 4). 
-	Pathloss Reference. The Rel-15 SRS configuration can include a pathloss reference (SSB index or CSI-RS index) [11] to be used for SRS pathloss estimation. The DL pathloss estimate obtained by the UE based on the configured reference signal (SSB or CSI-RS) controls the SRS transmit power [12]. For the UL-PRS transmit power control, the UE can be instructed to use neighbour cells for pathloss estimation [13]. The DL reference signal which can be used as pathloss reference is still FFS (candidates include SSB, CSI-RS, and/or DL-PRS) [13]. However, the neighbour cells for positioning are selected by an LMF (e.g. based on a-priori UE location information and desired QoS, etc.), and therefore, the UL-PRS pathloss reference needs to be selected by an LMF.
-	Spatial Relation between UL-PRS and DL RS. In Rel-15, each SRS resource can have a spatial relation with a DL reference signal (SSB index or CSI-RS index), or with a SRS resource [11]. The UE then transmits the target SRS resource with the same spatial domain transmission filter as used for the reception of the reference SSB or CSI-RS; or with the same spatial domain transmission filter used for the transmission of the reference SRS. In essence, such a spatial relation means that the UE transmits the UL-PRS using the same beam as it used for receiving the corresponding downlink signal. However, for positioning, the target UL-PRS (SRS) can have a spatial relation with a DL reference signal from neighbouring cells [13].  The reference DL RS can be at least an SSB index; other DL RSs such as CSI-RS or DL-PRS are currently FFS [13]. Since the neighbour cells for positioning must be selected by an LMF (e.g. based on a-priori UE location information and desired QoS, etc.), the spatial relation information for the UL-PRS needs to be determined by an LMF.
(b)	Activation of UL-PRS should only be required once all selected gNBs have been configured for UL-PRS measurements (and have accepted the UL-PRS measurement request; e.g., after  step 8 in Figure 4).  The serving gNB cannot autonomously activate or deactivate the UL-PRS by means of e.g. MAC CE signalling or by DCI, since the activation needs to be coordinated with the measuring gNBs/TRPs. Therefore, the UL-PRS activation/trigger must be sent from the LMF. 
For item (a) the LMF could provide the parameters to the serving gNB using NRPPa signalling (e.g., at step 3 in Figure 4). However, at this step the LMF does not know whether each neighbour gNB is able to accept the UL PRS measurement request at step 8, and therefore, the UE may be configured with a e.g. pathloss reference or spatial relation from a neighbour cell which does not participate in the UL positioning measurement process.
Similarly for item (b), new NRPPa signalling may be introduced to trigger SRS activation/deactivation at the serving gNB. However, this appears equivalent to using direct LMF-UE signalling via LPP as in step 9 in Figure 4 above. In particular, for positioning methods which require LPP signalling in any case (e.g., UL+DL methods or hybrid methods), this NRPPa signalling and activation would be an additional and redundant signalling step; in particular since the LMF needs to know the UL-PRS configuration anyhow for configuring the neighbour gNBs (step 8 in Figure 4).
Instead of using the Rel-15 SRS mechanism, Figure 4 considers the UL-PRS (SRS) configuration essentially as "assistance data" for both, UE and measuring gNBs; they determine the time/frequency/spatial information for the UE to transmit and for the gNBs to measure the UL-PRS.  Similarly, the activation/deactivation/triggering could be equivalent to a "LPP location request". 
This may also better support UE mobility. I.e., the UE could continue transmitting the configured/activated UL-PRS configuration during/after handover, since this is controlled by an LMF. Using the Rel-15 SRS mechanism, the configured e.g. semi-persistent SRS resource sets are deactivated after a handover and would need to be re-activated by the new serving cell. However, the new serving cell has no "positioning context", which seem to require additional NRPPa signalling to inform the LMF about a cell change and configure/trigger UL-PRS in the new serving cell.
However, using LPP for SRS configuration and activation as described above could result in colliding SRS configurations at the UE; i.e. multiple SRS resources could occur in the same symbol. E.g., a "normal" SRS usage for e.g. beamManagement may collide with the UL-PRS (e.g., conflicting pathloss reference or spatial relation). For semi-persistent or aperiodic UL-PRS, the collision should only happen when SRS is triggered to be transmitted, and not when it is just configured. However, since the serving gNB can determine non-positioning specific SRS details at step 4 in Figure 4, the serving gNB would be aware of the UL-PRS resource sets. This may require reserving UL-PRS resources which cannot be used for other applications. However, this may be less of a concern, since the positioning SRS (UL-PRS) appears less useful for other purposes anyhow (e.g., given the pathloss reference or spatial relation) and the reuse of an existing (Rel-15) SRS configuration/usage for positioning would still be possible with the procedure in Figure 4 since this can be decided by the serving gNB at step 4 in Figure 4. Otherwise (e.g. if collisions would happen after handover), some priority/collision handling rules could be specified.
Note that a serving gNB could be aware of the final UL-PRS configuration provided by the LMF using LPP at step 9 in Figure 4 (e.g., by sending the UL PRS Measurement Request for the serving gNB at step 8 in UE-associated mode and/or including some additional information in the message). With the above approach, the serving gNB provides the LMF with SRS resources that are available for UL PRS at step 4 in Figure 4 and the LMF determines the remaining (e.g. positioning specific) configuration parameter. The serving gNB could then send this information to any new serving gNB following handover in a handover request message to enable the new serving gNB to similarly avoid potential conflicts with the UL PRS.

5. 	Summary 
In this contribution we discussed the additional NR positioning methods for Rel-16 and proposed the positioning procedures to support positioning solutions based on combined downlink- and uplink measurements (e.g., to support multi-cell RTT location). It has been shown that these procedures can support downlink-only (e.g., OTDOA) and uplink-only (e.g., UTDOA, UL-AoA) positioning as well using a subset of the proposed messages in the procedures. 
The positioning procedures between LMF and UE can be based on LPP [9], which requires appropriate extensions to support the new NR positioning methods. Therefore, it is proposed:
Proposal 1: 	Add the following positioning methods to NR Rel-16:
-	Uplink Positioning, comprising UTDOA and UL-AoA;
-	Multi-Cell RTT positioning;
· DL-AoD. (Note)
Support NR-OTDOA and NR-ECID by extending the corresponding Rel-15 methods. 
Note:	It needs to be evaluated whether DL-AoD is a separate method or is combined with NR-OTDOA or NR-ECID.

Proposal 2: 	Support combined downlink- and uplink NR positioning procedures for multi-cell RTT location, where downlink-only (e.g., NR-OTDOA, NR-AoD) and uplink-only (e.g., NR-UTDOA, UL-AoA) solutions are supported as subsets of this combined downlink- and uplink NR positioning procedures. 

Proposal 3:	Extend LPP to support DL-only (e.g., NR-OTDOA, NR-AoD), UL-only (e.g., NR-UTDOA, UL-AoA), and DL+UL  (e.g., multi-cell RTT) positioning methods. 
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