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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#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 RAN1#112, the following agreements were made with regards to this objective: 

	Agreement
To enable UE-based and UE-assisted NR carrier phase positioning (CPP), one or both of the following new measurements should be introduced:
· DL carrier phase (CP), which is obtained by a UE measuring the DL PRS signal(s) from a TRP.
· FFS: The detailed definition of the DL CP
· DL carrier phase difference (CPD), which is the difference of two DL CPs from two TRPs
· FFS: The detailed definition of the DL CPD
To enable NG-RAN node-assisted NR carrier phase positioning (CPP), the following new measurement should be introduced:
· UL carrier phase (CP), which is obtained by a TRP measuring the UL SRS for positioning or MIMO SRS from a UE.
· FFS: The detailed definition of the UL CP

Agreement
NR DL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the DL PRS signals configured for the measurement. A RSCP is associated with a specific RF frequency.
· FFS: the reference point of the RSCP
· FFS: whether/how the measurement timing is defined
· Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
· Note: Whether to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase measurement for NR CPP

Agreement
For NR DL reference signal carrier phase difference (RSCPD) measurement for NR CPP, the RSCPD is defined as the difference of RSCPs measured from the DL PRS signals from target TRP and reference TRP.
· FFS: whether/how to define per path RSCPD
· Note: Whether/how to capture the above definition into TS 38.215 depends on whether RAN1 decides to introduce DL carrier phase difference measurement for NR CPP

Agreement
For NR carrier phase positioning, at least support the following approach: enable a UE/TRP to report carrier phase measurements together with the legacy positioning measurements to LMF
· FFS: which legacy positioning measurements among RSTD, RTOA, UE Rx-Tx time difference measurements, gNB Rx-Tx time difference measurements

Agreement
NR UL reference signal carrier phase (RSCP) (of i-th path) is defined as the phase of the channel response at the i-th path delay derived from the resource elements (REs) that carry the UL SRS signal for positioning purpose configured for the measurement. A UL RSCP is associated with a specific RF frequency.
· FFS: the reference point of the UL RSCP
· FFS: whether/how the measurement timing is defined
· Note: the i-th path is used for the sake of definition, whether only the first path or additional paths will be supported is subject to further discussion
· Note: The support of MIMO SRS for positioning is transparent to UE

Agreement
To support NR carrier phase positioning, further consider the following options:
· Option 1: Support a UE/TRP to report the carrier phase measurements of more than one frequency within a PFL/carrier to LMF
· NOTE: the frequency can be the carrier frequency or the frequency of a subcarrier
· FFS: the details of reporting, e.g., the maximum number of reported frequencies within a PFL/ carrier
· Option 2: Introduce and report a new type of UE/TRP measurement based on carrier phase differentials across multiple subcarriers within a PFL/carrier
· NOTE: carrier phase differentials across multiple subcarriers within a carrier can be related to time of arrival
· Option 3: Support a UE/TRP to optionally report an estimated integer ambiguity and/or search range of the integer ambiguity to LMF
· Option 4: Support LMF to provide the expected integer ambiguity range at least for UE-based NR CPP in the positioning assistance data.

Agreement
Rel-17 LOS/NLOS indication (when indicated) applies for the carrier phase measurement(s) in the same report.



PRU operation is being standardized in Rel-18 and is important for proper operation of both DL and UL carrier phase positioning, given the difficulties of achieving phase synchronization of multiple TRPs. In RAN1#112, the following conclusions and agreements were made regarding PRU operation:
	[bookmark: _Hlk131701634]Conclusion
Current RAN1 specifications do not support a mechanism to ensure simultaneous measurements/transmissions (e.g. in the same slot(s)) for multiple UEs, including a target UE and a PRU.

Conclusion
A PRU can report its location and associated uncertainty as is the case for other UEs. It is not necessary to always include the PRU location information with the PRU measurements in the same report. The PRU location information and measurements should be decoupled, where decoupled means that the PRU location information is determined independently of the reported measurements, even if the PRU location information and the PRU measurements would be included in the same report.
Agreement
RAN1 will continue discussions on what enhancements to LPP, NRPPa, and/or RAN signaling are necessary to support simultaneous measurements of the same DL-PRS for multiple UEs, including a target UE and a PRU; and to support simultaneous transmission of SRS for multiple UEs, including a target UE and a PRU. 
RAN1 will include the outcome in an LS to SA2 and RAN2, and cc RAN3.
Note: Enhancements might or might not have RAN1 specification impact.
Agreement
The draft LS reply in R1-2302145 is endorsed. Final LS in R1-2302146.





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 reference point for DL and UL carrier phase measurements, it was agreed to decide between two alternatives – one was to reuse the reference points for DL RSTD and UL RTOA. The other was to define it as the antenna phase center and further provide indication of the phase center offset (PCO). We note that phase center is an abstract concept of a single point in space not necessarily corresponding to anything physical in the device, and the PCO is a function of AoA/AoD. Antenna or antenna connector was used as reference point for all previous measurements, which is a physical component of the device and not a single point in space; and should thus suffice for carrier phase measurements as well.
Proposal 1: The reference points for DL RSCP/RSCPD and UL RSCP measurements should be the same as those for DL RSTD and UL RTOA respectively
On the measurement timing, it was agreed to decide between reusing NR-TimeStamp or extending it to include identification of the specific OFDM symbol. 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 2: 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 3: 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) 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 4: Do not support standalone reporting of carrier phase measurements by UE (DL RSCP/RSCPD) or gNB (UL RSCP). 
Proposal 5: UE does not report RSCP together with RSTD. UE does not report RSCPD together with UE-RxTx.
Proposal 6: 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.
It is agreed that DL RSCPD can be reported along with DL RSTD. Both these measurements require a reference TRP. There is no compelling reason to choose a different reference for the RSTD compared to the RSCPD. For simplicity of specification, we can force them to be the same.
Proposal 7: When UE reports RSCPD together with RSTD, the reference TRP for both RSCPD and RSTD shall be the same, and is indicated using the same mechanism as that used for RSTD reference TRP in legacy Rel-16/17
It was agreed to reuse existing physical layer procedures with necessary enhancements for UE-based and UE-assisted DL carrier phase positioning for UE in Inactive mode and in Connected mode with measurement gaps. The case of Connected mode without measurement gaps was left FFS. Rel-17 defined a mechanism for UE to make measurements without gaps, using the PRS processing window (PPW) framework. In this scheme, during the time-span of the PRS resources within one occasion, UE may have to receive other DL channels and/or transmit on uplink. These are all operations that could lead to loss of phase coherence at the UE, which limits the usefulness of carrier phase measurements made during this duration. Hence we should avoid the extra specification work needed for gap-less operation. Hence we propose:  
Proposal 8: In RRC-CONNECTED, all UE carrier phase measurements are with measurement gaps configured, i.e., do not support gapless/PPW-based measurements
Even with measurement gaps configured, 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 9: 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 10: 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 the last RAN1 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 11: 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 estimate these offsets and report them to the LMF. 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.
Proposal 12: Assistance data for UE-based carrier phase positioning includes phase differences between the PRS resources of the TRPs, including timing (e.g., PRS occasion and resource index) of the PRS resources whose phase difference is being reported. LMF may derive these phase differences based on reports from PRUs.

2.3 Alignment of UE and PRU measurements and transmissions
At the last meeting, it was agreed that LMF can request measurements (of DL PRS by UE, and of UL SRS for positioning by gNB) and transmissions (of UL SRS for positioning by UE) only within a measurement window. However, the agreements did not confirm that the request can include indications for specific resources within the window: The word ‘indicated’ in the agreement was kept in square brackets. Here we propose to support these specific resource indications – i.e., remove the square brackets. The motivation is that especially for carrier phase measurements, it is advantageous to ensure that both target UE and PRU measure exactly the same resource. The set of resources configured and/or visible to the UE and PRU may not be identical. Hence, without such specific indications, the alignment of UE and PRU cannot be performed to the per-resource granularity level; both UE and PRU may end up not measuring the desired resources, and instead making measurements that cannot be used. 
Proposal 13: Allow LMF to request measurements and transmissions of indicated resources within the measurement time-windows agreed on for UE-PRU alignment. This applies to UE measurements of DL PRS resources, UE transmissions of UL SRS resources for positioning, and serving and neighbor cell measurements of UL SRS resources for positioning
· Remove the square-brackets around “[indicated]” from the RAN1#112bis-e agreements related to the measurement window  
· Note: This feature is not limited only to carrier phase positioning

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 proposed the following: 
Proposal 1: The reference points for DL RSCP/RSCPD and UL RSCP measurements should be the same as those for DL RSTD and UL RTOA respectively
Proposal 2: Existing NR-TimeStamp, together with existing reporting of which PRS Resource was measured, is enough to establish the measurement timing 
Proposal 3: Do not adopt RSCP/RSCPD definitions for the i-th path for i>1 unless clear benefits from this are demonstrated. 
Proposal 4: Do not support standalone reporting of carrier phase measurements by UE (DL RSCP/RSCPD) or gNB (UL RSCP). 
Proposal 5: UE does not report RSCP together with RSTD. UE does not report RSCPD together with UE-RxTx.
Proposal 6: 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.
Proposal 7: When UE reports RSCPD together with RSTD, the reference TRP for both RSCPD and RSTD shall be the same, and is indicated using the same mechanism as that used for RSTD reference TRP in legacy Rel-16/17
Proposal 8: In RRC-CONNECTED, all UE carrier phase measurements are with measurement gaps configured, i.e., do not support gapless/PPW-based measurements
Proposal 9: Support only M=1 sample processing for carrier phase measurements
Proposal 10: 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 11: Do not support reporting of carrier phase measurements for more than one frequency within a PFL/carrier.
Proposal 12: Assistance data for UE-based carrier phase positioning includes phase differences between the PRS resources of the TRPs, including timing (e.g., PRS occasion and resource index) of the PRS resources whose phase difference is being reported. LMF may derive these phase differences based on reports from PRUs.
Proposal 13: Allow LMF to request measurements and transmissions of indicated resources within the measurement time-windows agreed on for UE-PRU alignment. This applies to UE measurements of DL PRS resources, UE transmissions of UL SRS resources for positioning, and serving and neighbor cell measurements of UL SRS resources for positioning
· Remove the square-brackets around “[indicated]” from the RAN1#112bis-e agreements related to the measurement window  
· Note: This feature is not limited only to carrier phase positioning
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