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Introduction
RRM requirements for CPP are discussed in RAN4#107, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Measurement period requirement
· Report mapping
In this paper we will provide our views on RRM requirements for CPP.
Discussion
Measurement period requirement
	Issue 2-1-1: Measurement period requirements for DL RSCP/DL RSCPD: 
Agreements:
· FFS: When DL RSCP/RSCPD is reported together with legacy positioning measurement, the same requirements should apply for DL RSCP/RSCPD and the associated legacy measurements.
· FFS whether to reuse the existing Rel-17 requirements based on RAN1 discussion on time window for CPP measurement. 


On the first FFS, we support to apply same requirements for the CP measurement and the associated legacy measurement. There are some possible differences, e.g. CP measurement is only on single PFL while legacy measurement can be on multiple PFLs, CP measurement may be based on single sample while legacy measurement can be on multiple samples. However, this does not necessarily mean separate requirements for CP measurement are needed because CP measurement and legacy measurement are always reported together. There is no point to define separate requirements because they are neither testable nor useful.
Proposal 1: When DL RSCP/RSCPD is reported together with legacy positioning measurement, the same requirements should apply for DL RSCP/RSCPD and the associated legacy measurements.
On the second FFS, RAN1 reached the following related agreements in May.
	Agreement
Adopt the following modifications on the agreements made in RAN1#112bis-e:
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 resource 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.
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


CP measurement is similar to RSRP measurement together with RSTD or Rx-Tx measurement, except that CP measurement is limited to indicated resource sets occurring within indicated time window(s). In our view, CP measurement should not impact the legacy measurement, i.e. UE measures RSTD or Rx-Tx without considering the window. 
Assuming the resource sets for CP measurement is a subset of the resource sets indicated by the assistance data, the existing Rel-17 requirements for the legacy measurement can be reused as baseline when UE is configured to perform CP measurement. Of course, as RAN1 has not finalized the window design, the baseline can be revisited. 
Proposal 2: As baseline existing Rel-17 requirements are reused when UE is configured to perform CP measurement. Further modification can be discussed based on detailed window design from RAN1.
	Issue 2-1-4: Impact of UE mobility in RRC_CONNECTED: 
Agreements:
· FFS: The mobility impact in RRC_CONNECTED in Rel-17 can also be reused. 
Issue 2-1-5: Impact of collisions with other signals/channels in RRC_INACTIVE: 
Agreements:
· FFS: The collision handling in RRC_INACTIVE state in Rel-17 can also be reused. 


Based on Proposal 1, the two FFS bullets can be agreed. CP measurements are simply new measurement quantities, so it should not change UE behaviour related to collision handling or sharing with other measurements. 
Proposal 3: The mobility impact in RRC_CONNECTED in Rel-17 can be reused when CP measurement is configured.
Proposal 4: The collision handling in RRC_INACTIVE state in Rel-17 can be reused when CP measurement is configured.
	Issue 2-2-1: Measurement reporting requirements for DL carrier phase measurement: 
Agreements:
· FFS: When RSCP or RSCPD is reported together with legacy measurements, measurement reporting delay requirements for legacy measurements apply for CP measurements. 


As discussed for Proposal 1, when RSCP or RSCPD is reported together with other measurement, it should be contained in the same measurement report as other measurements. Measurement reporting requirements for other measurements also apply for CP measurements.
Proposal 5: When RSCP or RSCPD is reported together with legacy measurements, measurement reporting delay requirements for legacy measurements apply for CP measurements.
Report mapping
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 2-3-1: Report mapping for DL RSCP/RSCPD: 
Agreements:
· Reporting range: 
· [0, 360) degrees for DL RSCP.
· FFS for DL RSCPD. 
· Granularity is FFS
· Option 1: Fixed value
· Option 2: Up to NW configuration and UE capability


We have no strong view on the reporting range but slightly prefer to use the same range for RSCPD and RSCP. There is no technical difference between [0, 360) degrees and [-180, 180) degrees and they are exchangeable. Using the same range would simplify the spec.
Proposal 6: Reporting range for DL RSCPD is [0, 360) degrees.
On the reporting granularity, we support fixed value of 1 degree. 
We do not see strong need for NW configuration as it is totally 9 bits signalling which is rather small overhead for LPP or NRPPa. There is no need for UE capability either since the reporting granularity is a separate issue from achievable accuracy. This is also same case as exiting AoA/ZoA reporting.
It is noted that 1 degree of carrier phase corresponds to 0.0417 cm at 2GHz center frequency, and it is quite sufficient from positioning accuracy perspective, and there is no need to go to 0.1 degree as used for exiting AoA/ZoA reporting.
Proposal 7: Reporting granularity for DL RSCP and RSCPD is fixed as 1 degree.
RAN4 needs to inform the decision on report mapping to RAN2/3 as it will impact the signalling. We provide a draft LS in the Annex.
Conclusions
In this paper we provided our views on RRM requirements for CPP.
Proposal 1: When DL RSCP/RSCPD is reported together with legacy positioning measurement, the same requirements should apply for DL RSCP/RSCPD and the associated legacy measurements.
Proposal 2: As baseline existing Rel-17 requirements are reused when UE is configured to perform CP measurement. Further modification can be discussed based on detailed window design from RAN1.
Proposal 3: The mobility impact in RRC_CONNECTED in Rel-17 can be reused when CP measurement is configured.
Proposal 4: The collision handling in RRC_INACTIVE state in Rel-17 can be reused when CP measurement is configured.
Proposal 5: When RSCP or RSCPD is reported together with legacy measurements, measurement reporting delay requirements for legacy measurements apply for CP measurements.
Proposal 6: Reporting range for DL RSCPD is [0, 360) degrees.
Proposal 7: Reporting granularity for DL RSCP and RSCPD is fixed as 1 degree.
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1. Overall Description:

RAN4 discussed the report mapping for carrier phase measurement, and would like to inform RAN2 and RAN3 about the following agreement.

Report mapping for DL RSCP/RSCPD and UL RSCP 
· Reporting range: 
· [0, 360) degrees.
· Granularity:
· 1 degree

RAN4 respectfully asks RAN2 and RAN3 to take the above information into account. 

2. Actions:
To RAN2/3:
RAN4 respectfully asks RAN2 and RAN3 to take the above information into account when defining signalling support for carrier phase positioning. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #108-bis			Oct 09 – Oct 13, 2023	         Xiamen, China
RAN WG4 Meeting #109				Nov 13 – Nov 17, 2023	         Chicago, US
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