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1. Introduction
Regarding the necessity and details for physical-layer procedures to support UE and gNB measurements, the following agreements were made in 3GPP RAN1 #98 meeting [1].
	Agreement:
For providing an indication of when the DL PRSs are expected to arrive in time at the UE, at least one of the following options is supported: 
· Option 1: Provide an expected RSTD value together with uncertainty (search window) to the UE for the TRPs in the assistance data (analogous to LTE).
· Option 2: Provide a TRP transmission time difference (e.g., time offset between SFN#0, subframe offset, slot-, symbol-, sub-symbol-, ns-offset, etc.) and expected propagation delay difference together with uncertainty (search window) to the UE for the TRPs in the assistance data. 
· A search window may be needed for both, TRP transmission time difference and propagation time difference.
· Sub-SFN granularity (e.g, subframe offset, slot-, symbol-, sub-symbol-, ns-offset) may be obtained from the DL-PRS configuration information once time offset between SFN#0 is provided to the UE.
Agreement:
With regards to QCL relations beyond Type-D of a DL PRS resource, support one or more of the following options: 
· Option 1: QCL-TypeC from an SSB from a TRP.
· Option 2: QCL-TypeC from a DL PRS resource from a TRP.
· Option 3: QCL-TypeA from a DL PRS resource from TRP.
· Option 4: QCL-TypeC from a CSI-RS resource from a TRP.
· FFS: Which CSI-RS resource type can be used? (e.g., CSI-RS for CSI, CSI-RS for BM, CSI-RS for TRS, CSI-RS for RLM, CSI-RS for RRM).
· Option 5: QCL-TypeA from a CSI-RS resource from a TRP.
· FFS: Which CSI-RS resource type can be used? (e.g., CSI-RS for CSI, CSI-RS for BM, CSI-RS for TRS, CSI-RS for RLM, CSI-RS for RRM).
· Option 6: No QCL relation beyond Type-D is supported.
NOTE:  QCL-TypeA:	Doppler shift, Doppler spread, average delay, delay spread
QCL-TypeB:	Doppler shift, Doppler spread'
QCL-TypeC:	Average delay, Doppler shift
QCL-TypeD:	Spatial Rx parameter

Agreement:
For transmission timing of the SRS for positioning purposes, the TA configuration is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols). (Option 1 from previous related agreement in RAN1#96bis). 

· Options 2/3 (from previous related agreement in RAN1#96bis) may be further considered if improvements of gNB measurement accuracy can be demonstrated and if it can be shown that the interference to the serving cell can be handled in the system.
· FFS: whether the application of the TA command at the UE impacts the feasibility of each of the options.
· FFS: whether UE autonomous TA adjustments impacts the feasibility of each of the options.

Agreement:
For the purpose of power control of the SRS for positioning purposes, support configuring a DL reference signal of a neighbouring cell to be used as DL path loss reference. One of the following can be configured as the DL reference signal.
· SSB
· DL-PRS at least for multi-cell RTT
· FFS: CSI-RS


In this contribution, we discuss the several aspects based on the previous agreement that will be described in the following section one by one.

1. Discussion 
1. Timing information for OTDOA
For providing an indication of when the DL PRS resources are expected to arrive in time at the UE, we need to support one of the two options which are captured in Section 1.
For both options, it is essential to provide an expected RSTD value together with uncertainty to the UE so that the UE can determine a search window for cross-correlation computation. In addition to these, the option 2 means that the network provides the information on a TRP transmission time difference, where the transmission time difference is  in the following RSTD equation.


Where  are the location of the UE in a two-dimensional Cartesian coordinate system, and , are the location of the TP#1, and , are the location of the reference TP. From this equation, it is obvious that if the transmission time difference is provided to the UE or the time difference nearly equals to zero, the more accurate RSTD measurement could be obtained. 
Informing the UE of the transmission time difference means that the network already knows this information. Therefore, the network may use the information. For example, let us consider that a reference time is shared between gNBs/TPs such as GPS time, and each gNB/TP is able to compensate difference between the actual transmission time and the reference time through element-by-element multiplication of a linearly increasing phase rotation vector and a PRS sequence in the frequency-domain so that the PRS appears to be transmitted at the reference time at the UE side.

Proposal 1:
· To compensate the transmission time difference between two TPs, consider the following options:
· The network utilizes the transmission time difference information based on a reference time. For example, support phase rotation technique so that the received PRS appears to be transmitted at the reference time at the UE.
· The network informs the UE of the transmission time difference information (e.g., time offset between SFN#0, subframe offset, slot-, symbol-, sub-symbol-, ns-offset, etc.)

1. QCL configuration
In the previous meeting, it was agreed to support one or more of the options for QCL configuration beyond Type-D of a DL PRS resource, which is captured in Section 1.
At least SSB should be supported as a RS source of QCL type-D configuration and hence, SSB also needs to be supported as a source of QCL type-C configuration.

Proposal 2:
· Support at least option 1: QCL-TypeC from an SSB from a TRP.
· Support option 4: QCL-TypeC from a CSI-RS resource from a TRP
· CSI-RS type is CSI-RS for RRM.

1. Transmission timing and timing adjustments
In RAN1 #96bis meeting [5], three options related to SRS transmission timing issue were agreed as follows. 
	Agreement:
For positioning purposes, with regard to the UL SRS transmission timing, at least the following options have been identified:
· Option 1: No adjustment is made to the configured TA. That is, support only a TA configuration which is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols).
· Option 2: The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value can be provided by the UE to the network upon request.
· Note: The adjustment value is not needed to be known at the measuring cell for the purpose of UL-AoA measurement
· Option 3: The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value is provided by the network to the UE.


Regarding this issue, the following agreement was made in RAN1 #98 meeting [1].
	Agreement:
For transmission timing of the SRS for positioning purposes, the TA configuration is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols). (Option 1 from previous related agreement in RAN1#96bis). 
· Options 2/3 (from previous related agreement in RAN1#96bis) may be further considered if improvements of gNB measurement accuracy can be demonstrated and if it can be shown that the interference to the serving cell can be handled in the system.
· FFS: whether the application of the TA command at the UE impacts the feasibility of each of the options.
· FFS: whether UE autonomous TA adjustments impacts the feasibility of each of the options.


The timing advance (TA) was designed based on the serving cell timing for the effective wireless data communication between the UE and the serving gNB/cell. For the purpose of NR positioning, however, we need to consider a modification of the current TA configuration. If the target UE always transmits UL SRS resource(s) with the configured TA based on serving cell, ToA measurement accuracy of neighbouring gNBs/cells would degrade than that of the serving gNB/cell, which leads to attain the inaccurate RSTD measurements.
The requirement of NR positioning accuracy is tighter than LTE positioning, so higher RSTD accuracy is quite important. Thus, multiple TA configurations need to be considered with respect to not only serving cell timing but also timings for the multiple neighbouring cells in order to support the high accuracy positioning performance when using UL based or UL/DL based positioning technique(s).

Proposal 3:
· Need to consider the TA configuration based on the neighbouring cell(s) in order to effectively transmit a SRS resource intended for the neighbouring cell(s)

Even though the TA configuration is based only on the serving cell, there are still important issues that need to be addressed. Let us consider Figure 1 for better understanding on this issue. In this figure, we describe possible changes of DL reception timing and UL transmission timing at the UE. In Figure 1, the reference time denoted by a red dashed line means the first SRS transmission time. Afterwards, when the UE transmits the same SRS resource or another SRS resource, the SRS resource needs to be transmitted at the reference time so that the timing measurement is accurate enough for both the serving cell and neighbouring cell(s).
However, there are two main reasons for not being able to transmit SRS resource at the reference time. To be specific, reception time for DL signals is changed but the TA value is maintained, and the updated TA value is applied, which result in the measurement error since the network does not know when the reception time for DL signals is changed and also does not know when the UE uses the updated TA value. In this figure,  denotes the transmission timing difference according to the reception time for DL signals is changed while TA is fixed. The impact of the TA update is seen as  and .
The main problem is that the network does not know , , and . Thus, they result in timing measurement error obtained by UL SRS resource(s). To address this problem, intuitively, we could firstly consider the additional signalling to inform the gNB/ location server of information on the DL reception timing change and the time of TA update so that the network can compensate the measurement error, but the signalling overhead would not be marginal for “ns” level reporting. 
 Secondly, the UE can transmit the SRS resource at the reference time even though the uplink transmission timing is changed, but it could result in collision with other UL signals. Thirdly, it is also considered that the UE multiplies linearly increasing phase rotation vector and the SRS sequence element-by-element so that the SRS received by gNB/TRP appears to be transmitted at the reference time. The last way seems reasonable solution since the network does not need to know the UL transmission timing change, and also does not need to know the reference time because it is naturally obtained by the first SRS transmission. The UE only needs to inform the network when the reference time is changed. The reference time needs to be changed when the DL reception time or updated TA value is too high to compensate through phase rotation.

Proposal 4:
· Introduce a “reference time” for UL PRS transmission which is a fixed time during a certain period even though the DL reception timing is changed or the TA value is updated.
· NR positioning consider the following options to address the SRS transmission timing issue.
· Support the UE reporting of information on the reference time change, and the UE compensate SRS transmission time change through phase rotation technique in the frequency-domain so that the SRS received by gNB/TRP appears to be transmitted at the reference time.
· Support the UE reporting of information on the reference time change, and the UE is indicated to transmit SRS resource(s) at the reference time even though the SRS transmission time is changed due to the change of DL reception time or the TA update.
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[bookmark: _Ref21046286]Figure 1. A conceptual depiction of SRS transmission timing change. 

1. Power Control
It was agreed to support the SRS transmission power control considering neighbouring cell(s). Also, for the purpose of power control of SRS for NR positioning, it was also agreed that SSB or PRS transmitted from a neighbouring cell can be configured as DL path-loss reference. 
It is necessary to consider the multiple DL RS resources respectively transmitted multiple neighbouring cells as the path-loss reference for transmitting SRS resource in a specific direction, where the multiple neighbouring cells are located in a similar region, since the UE sometimes may not properly receive the DL RS resource transmitted from a neighbour cell. Among the multiple DL RS resources transmitted from neighbouring cells, a RS resource corresponding to the weakest signal strength needs to be used for the path-loss compensation.

Proposal 5:
· Multiple DL RS resources transmitted from multiple neighbouring cells which are located in a similar direction from the UE need to be configured as path-loss reference for transmission power control. Among multiple DL RS resources, a DL RS resource corresponding to the weakest signal strength needs to be used for the path-loss compensation.

In case that the UE is not able to obtain the path-loss reference for neighbouring cells, a fall-back procedure needs to be established. For this reason, we suggest several options in the following proposal.

Proposal 6:
· Support one of the following options for fall-back mode of SRS transmission power control, which is used when the UE cannot obtain path-loss reference for target neighbouring cell(s).
· Option 1: The UE does not transmit the SRS resource(s) which is intended to the target neighbour cell(s)
· The UE informs the network of the circumstance which is impossible to transmit SRS intended to the target neighbouring cell(s)
· Option 2: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) with the maximum transmission power 
· Option 3: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) following the SRS transmission power intended to the serving cell.
· Option 4: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) following the SRS transmission power control intended to neighbouring cells but it is indicated by the serving cell
· E.g., power offset(s) can be indicated with respect to SRS transmission power for serving cell.

In consideration of undetectable RS resource transmitted from neighbouring cell(s), the option 1 could be reasonable since the gNB/TP in neighbouring cell(s) could not detect the SRS resource even if the UE transmits this with full power which is far less than the gNB transmission power in neighbouring cell.

1. Consideration on TX/RX beam
In RAN1 #97 meeting [2], it was agreed to support RX beam sweeping to receive DL PRS captured below, and also support TX beam sweeping to send UL SRS. 
	Agreement:
For positioning purposes, to assist UE to perform Rx beamforming, the following options are supported (options are from previous related agreement in RAN1#96bis):
· Option 1: The DL PRS can be configured to be QCLed Type D with a DL Reference Signal from a serving or neighboring cell.
· Discuss further which DL reference signal can be used (e.g., SSB, CSI-RS, DL-PRS).
· Option 2: The UE may perform a Rx beam sweeping on DL PRS resources which are transmitted with the same downlink spatial domain transmission filter.
· Option 3: The UE may use a fixed Rx beam to receive DL PRS resources which are transmitted with different downlink spatial domain transmission filter.
· FFS: Whether this option can be achieved by Option 1
· FFS on specification impacts.


For the configuration of QCL type D considering neighbouring cell(s), SSB could be basically considered as a QCL source of QCL type D, and CSI-RS for RRM also might be considered as a QCL source of QCL type D

Proposal 7:
· Support SSB as a source of QCL type-D configuration for a PRS resource.
· Support CSI-RS for RRM as a source of QCL type-D configuration for a PRS resource.
· Support a PRS resource as a source of QCL type-D configuration for another PRS resource.

Furthermore, based on the option 2 and option 3 of RX beam sweeping for the reception of PRS, TX beam at the UE for SRS transmission and its corresponding RX beam at the TP/gNB could be effectively determined. More specifically, it could be assumed that the gNB/TP sends multiple PRS resources in multiple spatial directions using multiple TX beams so that the target UE can receive them with the same RX beam. Also, the gNB/TP also transmits multiple PRS resources for a fixed spatial direction with a single TX beam so that the UE can receive the PRS resources while changing the RX beam.
(Option 2) For the multiple PRS resources transmitted through a specific TX beam of the gNB/TP, propagation time of the first arrival signal path can be measured by the target UE while changing RX beam with respect to each transmitted PRS resource. (Option 3) This measurement procedure to obtain the propagation time could be performed for the overall TX beams of the gNB/TP. As a consequence, the UE can find a specific PRS resource index and a specific RX beam direction, which shows the minimum ToA among all of the obtained TOA(s). A specific TX beam information that has the minimum ToA can be known to gNB/TP by reporting the PRS resource index.
After the above procedure, the DL RX beam of the UE can be used for a UL TX beam to transmit UL SRS resource(s) intended to the gNB/TP for NR positioning, and the DL TX beam of the gNB/TP corresponding to the PRS resource index can be used as a RX beam when the SRS resource is transmitted in the uplink. For this purpose, the PRS resource index needs to be reported by the UE, and then the network needs to configure the PRS resource as a RS source of a spatial relation information for a SRS resource.

Proposal 8:
· Support a PRS resource as a source of spatial relation information configuration for a SRS resource.

Furthermore, we also need to discuss AoD based positioning since support of it based on TX beam information was agreed in RAN1 AH-1901 meeting [4], which is captured 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


To support DL-AoD based positioning technique through TX beam sweeping, it would be essential to support PRS beam information reporting based on the minimum propagation time with respect to multiple PRS resources, since the maximum RSRP based beam selection leads to wrong estimation of the direction of the UE.
 Let us consider a simple example with consideration of Figure 2. The target UE can detect a LoS (Line of Sight) signal path for a PRS transmitted by TX beam #2 even if there is a substantial penetration loss according to the building. On the other hand, the UE can measure the maximum RSRP about the PRS transmitted by TX beam #1 due to low penetration loss even if the signals are reflected. This might be feasible and reasonable according to the fading environment. In this case, it could be quite different between the angles denoted by  and  respectively for TX beam #1 and TX beam #2. This simple example implies that RSRP based reporting of PRS resource is not appropriate for AoD based positioning. At least for AoD based positioning, therefore, the minimum ToA based reporting of PRS resource index should be supported. 
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[bookmark: _Ref16797744]Figure 2. An illustrative example of PRS transmission and reception

Proposal 9:
· At least for AoD-based positioning, NR positioning should support reporting of a PRS resource index showing the minimum propagation time among multiple PRS resource(s).
· If more than two PRS resources show the same minimum propagation time, signal strength can be considered to report a single PRS resource among those selected PRS resources.

Intuitively, CSI-RS configured for L1-RSRP measurement and/or SS/PBCH block could be considered to make use of the TX beam information. AoD information of a RS resource and/or RS resource set corresponding to the maximum RSRP needs to be available to LMF in order to support the UE positioning based on AoD information of TX beam(s). For this purpose, gNB needs to send the AoD information of RS resource(s) to LMF, and the UE(s) needs to report RS resource information corresponding to the maximum RSRP to LMF.

Proposal 10:
· To support AoD based DL-only positioning technique with at least beam sweeping, need to define signalling mechanism on beam information between gNB, LMF, and UE. 
· For example, the gNB sends the AoD information of RS resource(s) to LMF, and the UE reports RS resource index corresponding to minimum TOA or the maximum RSRP to gNB/LMF.

The target UE’s cell information would be also useful for the DL TX beam configuration, which can be attained by ECID technique, where ECID is a positioning technique based on the cell ID information and the measurements obtained from UE(s) and/or gNB such as RSRP, RSRQ, RX-TX time difference, etc. There might be some technical limitations to accurately estimate the location of the target UE by using ECID method only, but ECID could be effectively used with another DL positioning technique such as multi-cell RTT and OTDOA for more accurate estimation of the target UE’s location. For example, LMF can attain the global/physical cell and/or cell-portion information of the target UE’s location by ECID technique. Then, this cell information of the target UE’s location could be used as a reference information to determine TX beam direction or TX beam sweeping range of the neighbour cell(s). As shown in Figure 3, if the gNB/cell information of the target UE’s location is known to the neighbour gNB 1, 3, and 4, then these gNB can make use of some specific TX beam(s) or determine the beam sweeping range to transmit PRS resource(s).

Proposal 11:
· The cell information at LMF of the target UE’s location could be used as a reference information to determine PRS TX beam direction or PRS TX beam sweeping range of the neighbour cell(s). 
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[bookmark: _Ref984961][bookmark: _GoBack]Figure 3. An illustrative example of multiple gNBs sending PRS to the target UEs that are located in gNB 2.


1. gNB configuration for SSB for NR positioning support
A joint utilization of both the narrow-band and wide-band based OTDOA could be helpful in terms of the UE complexity, since the measurement values obtained through the narrow-band RS could be employed as a priori information for the UE and/or LMF before the wide-band based OTDOA operation to reduce the computational complexity and/or improve RSTD measurement/reporting accuracy, and so forth. 
For example, SSB (Synchronization Signal Block) configured for RRM measurement could be utilized as a narrow-band based RS for OTDOA, which is transmitted within SMTC window with a fixed 20 RBs. The target UE(s) can estimate ToA(s) for the SSB(s) transmitted from serving and neighbouring cells, and can attain the RSTD value(s) if the UE can estimate the ToAs for more than three cells. Then, the target UE is able to determine the correlation search window size to receive PRS resources transmitted from the cell that transmitted SSB. For this purpose, NR needs to support the configuration of ToA/RSTD measurement and reporting for the SSB to be monitored.

Proposal 12: 
· NR needs to support ToA/RSTD measurement and reporting for both SSB and DL PRS.

Also, it would be beneficial for NR positioning by joint utilization of the SSB and DL PRS could be considered for NR positioning as well as SSB only. As an example, the more precise report of the RSTD measurement acquired by using PRS resource could be considered. Firstly, RSTD measurement obtained from SSB could be reported, which would be a coarse value. Afterward, the UE acquires RSTD measurement from PRS resource(s) and reports the difference value between RSTD obtained by PRS and the reported RSTD based on SSB.
In addition, in order for the effective PRS configuration, it would be meaningful to consider the PRS resource configuration/allocation based on UE request. The UE can request PRS resource configuration to gNB/LMF based on the attained measurement information from the received SSB(s), which could be helpful for reducing TX beam sweeping range for PRS transmission from the cell.

1. Multi-cell RTT based NR Positioning
In NR positioning SI [5], it was agreed that round-trip time (RTT) with one or more neighbouring gNBs/TPs for NR DL and UL positioning should be supported for FR1 and FR2.
There are two methods for multi-cell RTT based positioning:
1) Method 1
It performs per-gNB/TRP RTT measurement over multiple gNB/TRPs for triangulation localization.
2) Method 2
It performs the RTT measurement over a single gNB/TRP (e.g. in the serving cell), and measures RSTD over the other gNB/TRPs and gNB RX-TX time difference.
Figure 4 shows the overall procedure and measurements required for multi-cell RTT based positioning technique. Details of the method 1 and method 2 are described in the following.
Multi-cell RTT based positioning method 1
Figure 4 shows an example for the two BSs (Base Station, which means gNB or TP) case. The same process can be extended to multiple BSs case for triangular localization. For the uplink PRS, BS1 measures the gNB RX-TX time difference (Δ0). For the downlink PRS, UE measures the UE RX-TX time difference (Δ1). The RTT is calculated from the difference between the two measured time difference (Δ1- Δ0 in this case).
The same process is done for BS2 and the RTT over BS2 is calculated as Δ3- Δ2. If more than one BS is also available for RTT measurement in this case, the UE position can be determined by the triangular localization. In this case, all the relevant time difference measurements should be reported to LMF, which finally decides the UE position based on the reported measurements.
The reporting process over the serving cell for RTT measurement is already specified in Release 9. The reporting over the neighbour cell, for example, requires a new process.
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[bookmark: _Ref5133421]Figure 4 Multi-cell RTT procedure

Multi-cell RTT based positioning method 2
The method 2 reuses the reporting process defined for OTDOA. As shown in Figure 4, the UE RX-TX time difference over BS2 (Δ3) is the sum of the UE RX-TX time difference over BS1(Δ1) and the RSTD (Δ4) between BS1 and BS2 in DL OTDOA measurement. In method 2, after reporting RTT-related time difference measurements over BS1 (Δ0 and Δ1), UE reports the RSTD (Δ4) value instead of reporting UE RX-TX time difference over BS2 (Δ3). The BS2 measures gNB RX-TX time difference (Δ2) and reports to LMF. The same OTDOA-relevant process is done for other BSs for RTT measurement, and LMF decides the target UE’s location based on the reported measurements and triangular localization.
The advantage of the method 2 is that the multi-cell RTT based positioning feature can also be used by the LTE UE. This is because the method 2 does not require any new operation and process from the UE perspective. Note that unlike the DL OTDOA positioning, the gNB/TP does not have to send the DL PRS at the same time instant, as shown in Figure 4.

1. Conclusion
In this contribution, we reveal our views on the necessity and details for physical-layer procedures for NR positioning, and summarize our proposals as follows:

Proposal 1:
· To compensate the transmission time difference between two TPs, consider the following options:
· The network utilizes the transmission time difference information based on a reference time. For example, support phase rotation technique so that the received PRS appears to be transmitted at the reference time at the UE.
· The network informs the UE of the transmission time difference information (e.g., time offset between SFN#0, subframe offset, slot-, symbol-, sub-symbol-, ns-offset, etc.)

Proposal 2:
· Support at least option 1: QCL-TypeC from an SSB from a TRP.
· Support option 4: QCL-TypeC from a CSI-RS resource from a TRP
· CSI-RS type is CSI-RS for RRM.

Proposal 3:
· Need to consider the TA configuration based on the neighbouring cell(s) in order to effectively transmit a SRS resource intended for the neighbouring cell(s)

Proposal 4:
· Introduce a “reference time” for UL PRS transmission which is a fixed time during a certain period even though the DL reception timing is changed or the TA value is updated.
· NR positioning consider the following options to address the SRS transmission timing issue.
· Support the UE reporting of information on the reference time change, and the UE compensate SRS transmission time change through phase rotation technique in the frequency-domain so that the SRS received by gNB/TRP appears to be transmitted at the reference time.
· Support the UE reporting of information on the reference time change, and the UE is indicated to transmit SRS resource(s) at the reference time even though the SRS transmission time is changed due to the change of DL reception time or the TA update.

Proposal 5:
· Multiple DL RS resources transmitted from multiple neighbouring cells which are located in a similar direction from the UE need to be configured as path-loss reference for transmission power control. Among multiple DL RS resources, a DL RS resource corresponding to the weakest signal strength needs to be used for the path-loss compensation.

Proposal 6:
· Support one of the following options for fall-back mode of SRS transmission power control, which is used when the UE cannot obtain path-loss reference for target neighbouring cell(s).
· Option 1: The UE does not transmit the SRS resource(s) which is intended to the target neighbour cell(s)
· The UE informs the network of the circumstance which is impossible to transmit SRS intended to the target neighbouring cell(s)
· Option 2: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) with the maximum transmission power 
· Option 3: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) following the SRS transmission power intended to the serving cell.
· Option 4: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) following the SRS transmission power control intended to neighbouring cells but it is indicated by the serving cell
· E.g., power offset(s) can be indicated with respect to SRS transmission power for serving cell.

Proposal 7:
· Support SSB as a source of QCL type-D configuration for a PRS resource.
· Support CSI-RS for RRM as a source of QCL type-D configuration for a PRS resource.
· Support a PRS resource as a source of QCL type-D configuration for another PRS resource.

Proposal 8:
· Support a PRS resource as a source of spatial relation information configuration for a SRS resource.

Proposal 9:
· At least for AoD-based positioning, NR positioning should support reporting of a PRS resource index showing the minimum propagation time among multiple PRS resource(s).
· If more than two PRS resources show the same minimum propagation time, signal strength can be considered to report a single PRS resource among those selected PRS resources.

Proposal 10:
· To support AoD based DL-only positioning technique with at least beam sweeping, need to define signalling mechanism on beam information between gNB, LMF, and UE. 
· For example, the gNB sends the AoD information of RS resource(s) to LMF, and the UE reports RS resource index corresponding to minimum TOA or the maximum RSRP to gNB/LMF.

Proposal 11:
· The cell information at LMF of the target UE’s location could be used as a reference information to determine PRS TX beam direction or PRS TX beam sweeping range of the neighbour cell(s). 

Proposal 12: 
· NR needs to support ToA/RSTD measurement and reporting for both SSB and DL PRS.
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