


3GPP TSG RAN WG1 #113																	       R1-2307933
Toulouse, France, August 21st – 25th, 2023	
	
Agenda item:	9.5.2
Source: 	Qualcomm Incorporated
Title: 	NR Carrier Phase Positioning
Document for:		Discussion and Decision
1 Introduction
A work item has been agreed for positioning in RAN #98-e with the following objective for carrier phase positioning [1]:
	· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].



In RAN1#113, the following agreements were made with regards to this objective:


	Agreement
Support the following definition of the reference point of the UE/TRP carrier phase measurements: 
· The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for both frequency range 1 and frequency range 2.
· The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for both frequency range 1 and frequency range 2.
· Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for measurement reporting.

Agreement
If a UE reports RSCPD measurements together with RSTD measurements in a measurement report element, the reference TRP for RSCPD is the same as the reference TRP reported for RSTD.
· The target and the reference TRP are in the same PFL

Agreement
For UE-based carrier phase positioning, support enabling LMF to forward the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE for UE-based carrier phase positioning in the positioning assistance data.
· Note: Whether the forwarded DL carrier phase measurement is DL RSCP and/or DL RSCPD depends at least on which of them is (are) supported by UE capability.
· additional information of the same PRU includes at least PRU location. 
· FFS: additional PRU information, e.g. the AoD of PRU to each TRP, etc.

Agreement
From RAN1’s perspective, carrier phase positioning for UE in RRC_IDLE state is supported for UE-based and UE-assisted positioning in Rel-18.
· Note: No additional specification work is expected specifically related to carrier phase positioning for UE in RRC_IDLE state in RAN1.

Conclusion
From RAN1’s perspective, carrier phase positioning for UE in RRC_CONNECTED state without measurement gap is not supported in Rel-18.
Agreement
To enable LMF to request the serving gNB and neighboring gNBs of a UE to measure the UL SRS resources from the UE within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE Measurement Periodicity in MEASUREMENT REQUEST in TS 38.455.
· FFS: the maximum number of the windows

Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.
· FFS: the maximum number of the windows


Agreement
Adopt the following modifications on the agreements made in RAN1#112bis-e:

To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the serving gNB of a UE to configure the transmission of the [indicated] UL SRS resources from the UE within indicated time window(s).
· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time
· Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the [indicated] UL SRS resources from the UE within indicated time window(s).
· Note: this may be a different indicated time window

To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on [indicated] DL PRS resources sets occurring within indicated time window(s).
· FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.

Working assumption
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
FFS: the maximum number of the windows





In RAN1#112bis-e, the following agreements were made with regards to this objective:
	Agreement
Introduce DL reference carrier phase (DL RSCP) and NR DL reference carrier phase difference (DL RSCPD) as DL carrier phase measurements.
· Note: It is up to RAN4 to decide whether and how to define the requirements for DL RSCP and/or DL RSCPD. No LS needed to RAN4 for this note.
· DL RSCP can be reported together with UE Rx – Tx time difference measurement
· DL RSCPD can be reported together with RSTD measurement
· FFS: details on how to eliminate unknown initial Rx phase with RSCP/RSCPD reporting can be further discussed
· Note: Whether to support standalone DL RSCP and/or DL RSCPD reporting, or DL RSCP/DL RSCPD reporting with other new types of measurements (if agreed), can be further discussed.


Agreement
Support one of the following options for the definition of the reference point of the UE/TRP carrier phase measurements (down-selection in RAN1#113).
· Option 1: 
· The reference point of the UE carrier phase measurements is defined the same as the reference point of RSTD for frequency range 1 and frequency range 2.
· The reference point of the TRP carrier phase measurements is defined the same as the reference point of RTOA for frequency range 1 and frequency range 2.
· Note: It is up to UE/TRP’s implementation on how to map the carrier phase to the reference point for reporting.
· Option 2: 
· The reference point of the UE/TRP carrier phase measurements is defined as the antenna phase center of the UE/TRP Rx antenna for frequency range 1 and frequency range 2.
· UE/TRP should provide the antenna phase center offset (PCO), i.e., the relative position between the antenna phase center and the antenna connector to LMF
· FFS: the more details of the PCO reporting, e.g., in LCS or GCS frame

Agreement
To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the serving gNB of a UE to configure the transmission of the [indicated] UL SRS resources from the UE within indicated time window(s).
· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time
· Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the [indicated] UL SRS resources from the UE within indicated time window(s).
· Note: this may be a different indicated time window

Agreement
To enable simultaneous measurements on same DL PRS by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the UEs, including target UE and PRU(s), to perform measurements on [indicated] DL PRS resources occurring within indicated time window(s).
· FFS: the details of the configuration of the indicated time window(s), e.g., the start time, duration, periodicity for the time window(s), as well as the relationship with the Scheduled Location time.

Agreement
Support the reuse of existing physical layer procedures for DL positioning (e.g., DL-TDOA) with the necessary enhancements in measurement configuration, request and report (e.g., adding the configuration related to the NR DL CPP) for both UE-based and UE-assisted NR DL carrier phase positioning, including
· UE in RRC_CONNECTED state with measurement gap.
· FFS: UE in RRC_CONNECTED state without measurement gap 
· UE in RRC_ INACTIVE state

[bookmark: _Hlk133310568]Agreement
The specific RF frequency associated with a DL carrier phase measurement is defined as the center frequency of the DL PFL by default.
· Note: It is open to further discussion whether a frequency other than the center frequency of the DL PFL can also be the specific RF frequency for non-default case(s), if RAN1 agrees to introduce them.

Agreement
The specific RF frequency associated with a UL carrier phase measurement is defined, by default, as the center frequency of the transmission bandwidth of the SRS for positioning purpose.
· Note: It is open to further discussion whether a frequency other than the center frequency of the UL carrier can also be the specific RF frequency for a non-default case(s), if RAN1 agrees to introduce them.

Agreement
· Support enabling a TRP to report UL RSCP together with RTOA and/or gNB Rx-Tx time difference measurements to LMF
· Note 1: The report of UL carrier phase measurement with gNB Rx – Tx time difference does not necessarily require the report of DL carrier phase measurement with UE Rx – Tx time difference.
· Note 2: This doesn’t preclude standalone UL carrier phase measurements reporting.

Agreement
Further study whether and how to support a UE/TRP to report the carrier phase measurement quality indication for corresponding the phase measurements. 

Agreement
For NR UL carrier phase positioning for UE in RRC_CONNECTED and RRC_INACTIVE states, support reuse of existing physical layer procedures for UL positioning (e.g., UL-TDOA), with necessary enhancements in the measurement configuration, measurement request and measurement report (e.g., the configuration related to the NR UL CPP).
· FFS: the details of the enhancements.

Agreement
Adopt one of the following options for a timestamp associated with a reported RSCP/RSCPD measurement (make the decision in RAN1#113): 
· Option 1:
· NR-TimeStamp, currently defined in TS 37.355, is reused as the timestamp with the granularity of a slot. 
· FFS: Whether to clarify in the specification the reported RSCP/RSCPD value presents the RSCP/RSCPD of a specific OFDM symbol within the slot identified by the NR-TimeStamp.
· Option 2:
· NR-TimeStamp, currently defined in TS 37.355, should be enhanced to include the OFDM symbol index in a slot, as the timestamp for RSCP/RSCPD measurements.

[bookmark: FP2]Agreement
To address the impact of the phase delays on Tx/Rx RF chains, support one or more of the following options (down-selection in RAN1#113):
· Option 1a: introduce the definition of UE/TRP Tx/Rx phase error groups (PEGs) for the Tx/Rx of DL PRS/UL SRS signals 
· Rel-17 definitions of UE/TRP Tx/Rx TEGs can be used as the starting point for defining UE/TRP Tx/Rx PEGs.
· FFS: the details of \the UE/TRP Tx/Rx PEGs
· Option 1b: Introduce Tx/Rx RF antenna IDs or Tx/Rx RF chain IDs to identify the individual Tx/Rx RF chains for transmitting/receiving the DL PRS/UL SRS signals. 
· FFS: the details of the Tx/Rx RF antenna IDs or Tx/Rx RF chain IDs
· Note: Device transmitting PRS or positioning SRS provides Tx antenna ID or Tx Chain ID. Device receiving PRS or positioning SRS provides Rx antenna ID or Rx Chain ID.
· Option 1c: introduce the report of ARP ID for the Rx/Tx of DL PRS/UL SRS signals. 
· The transmission/reception associated with the same ARP ID is assumed from the same ARP.
· FFS: the maximum number of ARP IDs.
· Option 2: reuse or enhance the existing Rel-17 definitions of UE/TRP Tx/Rx TEGs with smaller margin value.
· Option 3: RAN1 sends an LS to RAN4, requesting RAN4 to consider whether there is a need to define the new UE/TRP Tx/Rx phase error groups (PEGs), introduce new IDs (e.g., Tx/Rx RF antenna IDs ) to present the phase delays for the Tx/Rx of DL PRS/UL SRS signals, or reuse or enhance the existing Rel-17 definitions of UE/TRP Tx/Rx TEGs with smaller margin value, and provide the definitions if RAN4 decides it is needed.




In this contribution, we discuss carrier phase measurements and associated signaling; and aspects signaling enhancements to enable PRU operation
2 Carrier phase measurements and reporting
2.1 Carrier phase measurement definition
On the measurement timing, it was agreed at RAN1#112bis to decide between reusing NR-TimeStamp or extending it to include identification of the specific OFDM symbol. The decision was not made at RAN1#113. Note that the measurement is derived using the entire PRS/SRS resource, i.e., all its OFDM symbols. For example, the PRS from the received OFDM symbols are collated and tone-destaggered, followed by IFFT to obtain the channel impulse response (CIR), identify the first path in this CIR, and extract its phase. With this operation, it is not possible to identify a specific OFDM symbol at which the measurement is valid. If it was really necessary, then, analogous to the agreement already made for identifying the specific default RF frequency of the measurement, we could identify a specific time instant, namely the center of the time-span of the PRS/SRS resource. This time instant could be the start or the middle of an OFDM symbol, depending on whether the resource has even or odd number of OFDM symbols (note that SRS could have a single OFDM symbol). However, we don’t see the purpose of identifying such a time-instant. The same question could have been asked of the legacy first path timing measurements as well (DL RSTD, UE and gNB RxTx, UL RTOA); just as we didn’t make the timing explicit to OFDM symbol level there, similarly there is no need to do it here. Identification via existing NR-TimeStamp and indication of the resource measured is sufficient. 
Proposal 1: Existing NR-TimeStamp, together with existing reporting of which PRS Resource was measured, is enough to establish the measurement timing 
Whether the RSCP will be defined for the i-th path for any i has not yet been agreed; only the first path (i=1) has been agreed already. Note that when additional path reports were defined in Rel-17, there were simulation results providing justification for their use. The same approach should be used here. 
Proposal 2: Do not adopt RSCP/RSCPD definitions for the i-th path for i>1 unless clear benefits from this are demonstrated. 

2.2 Carrier phase measurement reporting and procedures
It was agreed that DL RSCP can be reported with UE-RxTx, and DL RSCPD with RSTD. On the question of whether carrier phase measurements can also be reported all by themselves or with other measurements, we note the following:
1) As already agreed, at least the phase of the 1st path will be reported, which implies the first path has to be extracted by the receiver, and hence the timing of the first path is also readily available from the same measurement. Reporting it can only help (as explained next), and there is no compelling reason not to report it.
2) The legacy timing-based positioning reports provide a natural way for the LMF to obtain a coarse positioning estimate which can the be used to obtain a more accurate carrier-phase-based positioning estimate with limited complexity of integer ambiguity search achieved from using the coarse position. 
3) [bookmark: _Hlk142529754]The addition of DL RSCP/RSCPD measurement to the existing UE reports as already agreed is fairly straightforward. Hence, again, there is no compelling need for the additional work needed to define a new standalone report. Further, there is no compelling motivation for the remaining report combinations: RSCPD can be readily derived from RSCP, and reporting RSCPD with UE-RxTx will involve the unnecessary additional work of defining a reference TRP for UE-RxTx reports. Hence it suffices to report as already agreed, the RSCP together with UE-RxTx. Similarly, since we already agreed to report RSCPD together with RSTD, there is no need to also report RSCP, as it is the differential measurements that will finally be used to compute the position. Based on these, we have: 
Proposal 3: Do not support standalone reporting of carrier phase measurements by UE (DL RSCP/RSCPD) or gNB (UL RSCP). 
Proposal 4: UE does not report RSCP together with RSTD. UE does not report RSCPD together with UE-RxTx.
Proposal 5: The granularity of the phase reporting should be fine enough so that the error it produces is much smaller than the UE’s positioning error. Values of the granularities can be left to RAN4.
At RAN1#113 there was discussion on indicating an explicit PFL on which RSCP/RSCPD should be measured, so that UE and PRU can both measure the same PFL. It was already agreed to allow indication of specific PRS Resource Set(s). Identifying the PRS Resource Set requires identifying the PFL as well, which addresses this concern.
Observation 1: Indication of PRS Resource Set(s) to measure (in order to align measurements of UE and PRU) includes indication of PFL containing the PRS Resource Sets.
In legacy Rel-16/17, UE is allowed to report measurements that have been averaged across 4 samples (i.e., 4 PRS occasions), which would potentially imply transmission/reception of data communications during the averaging duration, which could again cause loss of phase coherence. Hence we propose: 
Proposal 6: Support only M=1 sample processing for carrier phase measurements
In Rel-17, the concept of TEGs was introduced, in order to allow indication from a transmitter that two different transmissions experienced similar transmit group delays, and similarly to allow indication from a receiver that two different received signals experienced similar receive group delays. The group delays may have been different for a variety of implementation specific reasons, such as different transmit/receive chains being used, or variation of group-delay with time/temperature, etc. The details of the implementation are abstracted away and the information relevant to positioning is captured in the reports of the TEG-IDs. In the case of carrier phase positioning, a similar approach can be used, using the concept of a Phase Error group (PEG), which represents a set of signals transmitted (for Tx-PEG) or received (for Rx-PEG) while maintaining relative phase coherence (to within some margin of error, e.g., related to frequency offset errors etc). This is even more important for carrier phase as compared to the case of TEGs, because while the group-delays may be generally expected not to vary too dramatically, the phase coherence may be completely lost for a variety of implementation-specific reasons such as uplink/downlink switching and power-level changes. 
Proposal 7: Support Option 1a from RAN1#112bis-e on PEG reporting. 
· Option 1a: introduce the definition of UE/TRP Tx/Rx phase error groups (PEGs) for the Tx/Rx of DL PRS/UL SRS signals 
· Rel-17 definitions of UE/TRP Tx/Rx TEGs can be used as the starting point for defining UE/TRP Tx/Rx PEGs.
· FFS: the details of \the UE/TRP Tx/Rx PEGs
The number of PEG-IDs allowed should be larger than the number of TEG-IDs.

Note that other Options related to PEG reporting from RAN1#112bis meeting included defining ARP-IDs, chain-IDs, reusing TEG-IDs, or leaving the definitions to RAN4. Regarding these, observe that just like TEG-IDs during Rel-17, the PEG-ID definitions are truly a RAN1 task which we cannot leave to RAN4 simply because we have some difficulty in converging on it. The ARP-ID/chain-ID cannot fully capture the purpose of the PEG-IDs, because even the transmissions/receptions that use the very same Tx/Rx chain/ARP may not always be phase-coherent due to other implementation issues (such as change of power/beam). For similar reasons, reusing TEG-IDs will also not be sufficient, as there could be factors that cause PEG-ID to change even though TEG-ID stays the same.  

Regarding reporting of more than one frequency within a PFL/carrier, we note that using all available subcarriers (the entire PRS/SRS bandwidth) allows more precisely isolating the timing of the first path, and hence, a more accurate report of the phase of the first path. This is preferable to reporting multiple less-accurate phases each based on only a portion of the available bandwidth. These less-accurate phases could in theory be combined to produce a phase with improved accuracy, following the techniques referred to as ‘lane combination’ in GNSS context. However, there is an important distinction between these cases: In the GNSS case, there is no option for coherent processing of the ‘lanes’, hence they have to be ‘combined’ in the carrier-phase domain. In NR, the ‘lanes’ are being created by subdividing a group of contiguous subcarriers that could easily be processed coherently instead. 
Proposal 8: Do not support reporting of carrier phase measurements for more than one frequency within a PFL/carrier.
Regarding UE-based carrier phase positioning, analogous to the RTDinfo IE for UE-based DL TDOA, a UE computing UE-based position using carrier phase requires knowledge of the phase offsets between the TRPs. Due to difficulties in keeping the TRPs perfectly phase-synchronized relative to each other, these phase offsets may vary with time much more rapidly than the time-synchronization offsets vary. Thus, PRUs play an essential role in carrier phase positioning, namely to enable estimation of these offsets. Since the offsets may vary rapidly across time (e.g., across slot or occasion index), and also across PRS resources, the LMF should provide the offsets to the UE with more time-granularity than allowed in current RTDinfo IE. At RAN1#113 it was agreed that the LMF will directly relay the PRU measurements to the UE, along with other PRU information that at least includes PRU location, to enable the UE to compute these offsets.  It was FFS as to what other information would be provided. For proper alignment of UE and PRU processing, at least the time-stamp of the measurement must be included.
Proposal 9: PRU measurements provided by LMF to UE for UE-based CPP include timing information to identify the instance of the PRS resource(s) that was measured.

2.3 Alignment of UE and PRU measurements and transmissions
It is advantageous, especially for carrier phase measurements, to ensure that both target UE and PRU measure exactly the same resource, and conversely, all TRPs measure the same set of transmissions from the UE/PRU. This alignment between UE and PRU, mediated by the LMF, has been discussed over the past two RAN1 meetings. The status can be summarized in the following table:
	Link 
	Addressee  of LMF request
	Request
	Resource identification
	RAN1 status
	Remaining FFS items

	DL
	UE/PRU
	DL measurement
	Indicated PRS resource sets in indicated time-windows
	Agreed: window has start, duration, and optionally periodicity
	#slots/symbols for window duration & number of windows

	UL
	UE’s serving gNB
	Configure SRS within indicated time-window
	Resources in time-window
	Agreed: define  window. Working assumption: window has start, duration, and optionally periodicity
	#slots/symbols for window duration & number of windows

	UL 
	UE’s serving & neighbor gNBs
	SRS measurement
	Resources in time-window
	Agreed: window has start, duration, and optionally periodicity
	#slots/symbols for window duration & number of windows


 
Proposal 10: Confirm/agree on the working assumption from RAN1#113 on time-window for SRS configuration: 
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
FFS: the maximum number of the windows

The remaining FFS items for all these cases are the number of windows and the duration of the window. The window can be configured with a periodicity, and each occasion/period of the window can align with the measurement-gap or PRS period. Thus it suffices for the window duration to span the PRS/SRS resources within one period. Since we can have multiple PRS/SRS resource-sets with different periodicities, it is useful to have multiple windows, each aligned to one of these periodicities. Note that although only 1 PFL is allowed for carrier phase measurements, PRU operation is not limited only to carrier-phase positioning and could allow multiple PFLs, each with multiple PRS resource sets.
Proposal 11: The maximum number of allowed time-window configurations for UE/PRU alignment should correspond to the number of different PRS/SRS resource-set periodicities, including multiple PFLs. The maximum time-window duration should correspond to the maximum time-span of PRS/SRS within one occasion/period. 

3 Conclusion
We have discussed the standardization support needed for carrier phase positioning feature, including further details of definition of measurements and signaling for reporting and for UE-PRU timing-alignment, and have the following proposals and observation: 
Proposal 1: Existing NR-TimeStamp, together with existing reporting of which PRS Resource was measured, is enough to establish the measurement timing
Proposal 2: Do not adopt RSCP/RSCPD definitions for the i-th path for i>1 unless clear benefits from this are demonstrated. 
Proposal 3: Do not support standalone reporting of carrier phase measurements by UE (DL RSCP/RSCPD) or gNB (UL RSCP). 
Proposal 4: UE does not report RSCP together with RSTD. UE does not report RSCPD together with UE-RxTx.
Proposal 5: The granularity of the phase reporting should be fine enough so that the error it produces is much smaller than the UE’s positioning error. Values of the granularities can be left to RAN4.
Observation 1: Indication of PRS Resource Set(s) to measure (in order to align measurements of UE and PRU) includes indication of PFL containing the PRS Resource Sets.
Proposal 6: Support only M=1 sample processing for carrier phase measurements
Proposal 7: Support Option 1a from RAN1#112bis-e on PEG reporting. 
· Option 1a: introduce the definition of UE/TRP Tx/Rx phase error groups (PEGs) for the Tx/Rx of DL PRS/UL SRS signals 
· Rel-17 definitions of UE/TRP Tx/Rx TEGs can be used as the starting point for defining UE/TRP Tx/Rx PEGs.
· FFS: the details of \the UE/TRP Tx/Rx PEGs
The number of PEG-IDs allowed should be larger than the number of TEG-IDs.

Proposal 8: Do not support reporting of carrier phase measurements for more than one frequency within a PFL/carrier.
Proposal 9: PRU measurements provided by LMF to UE for UE-based CPP include timing information to identify the instance of the PRS resource(s) that was measured.
Proposal 10: Confirm/agree on the working assumption from RAN1#113 on time-window for SRS configuration: 
To enable LMF to optionally request the serving gNB of a UE to configure the transmission of the UL positioning SRS resources from the UE within indicated time window(s), support:
· Option 1D: Each of the time windows is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index with respect to the SFN initialization time
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of the consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE PeriodicitySRS in “Requested SRS Transmission Characteristics” in TS 38.455.
FFS: the maximum number of the windows

Proposal 11: The maximum number of allowed time-window configurations for UE/PRU alignment should correspond to the number of different PRS/SRS resource-set periodicities, including multiple PFLs. The maximum time-window duration should correspond to the maximum time-span of PRS/SRS within one occasion/period. 
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