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Introduction
RAN4#108bis requirements for positioning based on carrier phase measurements. Agreements and the way forwards identified in the last meeting are captured in the WF document [1]. In this contribution the open issues in [1] are discussed.

Discussion

Measurement period requirement
RAN4#108 discussed the measurement period requirement for carrier phase measurement reported together with positioning measurements such as RSTD or UE Rx-Tx time difference measurement. It was agreed to consider Twindow while defining the measurement period requirement.
Agreements:
· When LMF requests the UE to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s) for a PFL, and UE supports FG 41-2-3, the Twindow needs to be considered in the measurement period: 
· For periodic time window, 
· Option A: adopt the following updates to the existing measurement period requirements for the PFL: 
· Tavailable is defined as LCM(Tprs, MGRP, Twindow), where Twindow is the maximum periodicity of the indicated time window(s)
· When calculating Lprs and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered.
· Option B: reuse the existing requirement under the condition that the configuration of MGRP and Twindow is aligned.
· For one-shot time window case, the measurement is within the indicated time window.
· Otherwise, further check whether the legacy measurement period requirements apply.

Twindow for carrier phase measurement has been discussed in RAN1 since last couple of meetings where the following agreements were reached:

Agreement (RAN1#113)
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 (RAN1#114)
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}

Agreement (RAN4#114bis)
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· The number of the time windows can be:
· {1, 2}
· The number of the indicated DL PRS resource set(s) per TRP within a time window can be:
· {1, 2}
· The number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:
· DL PRS resource sets across all TRPs are in one DL PFL
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.

Observation 1: Periodic time window is optionally configured to UE for carrier phase measurement.

Observation 2: When UE is optionally configured with periodic time window then the periodicity of the time window is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.

Proposal 1: Do not consider Twindow in measurement period requirement for carrier phase measurements when UE is optionally configured with time window for RSCPD measurement with RSTD and RSCP measurement with UE Rx-Tx time difference measurement. i.e., Tavailable is defined as LCM(Tprs, MGRP).

Proposal 2: Legacy measurement period requirements do not apply when UE is configured with time window for RSCPD measurement with RSTD and RSCP measurement with UE Rx-Tx time difference measurement.

Proposal 3: When calculating Lavailable_PRS and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered.

Apart from this, a scenario where measurement gap or time window is reconfigured after UE receives a request to perform carrier phase measurement with other positioning measurements such as RSCPD with RSTD and RSCP with UE Rx-Tx time difference measurement needs to be addressed. In our view, similar to legacy requirements, measurement period for carrier phase measurement can be extended.

Proposal 4: If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer. 

CPP measurement in RRC_IDLE state
In the last meeting carrier phase measurement in RRC_IDLE state was discussed again. The outcome of the discussion, two options listed below, is captured in the WF document [1].
Way Forward: 
· Option 1: 
· RAN4 to define the CPP measurements requirements in RRC_IDLE state if time allows.
· Option 2: 
· Deprioritize CPP measurement in RRC_IDLE state.

Carrier phase measurement in RRC_IDLE mode is not in the list of Rel. 18 positioning objectives. It is therefore our understanding that RAN4 should not define requirements for carrier phase measurement in RRC_IDLE mode.
Proposal 5: Do not define requirements for RRC_IDLE mode for carrier phase measurement.

Summary
In this contribution remaining issues on carrier phase measurement requirements are discussed. Observations and proposals below summarise the discussion presented in this paper.
Observation 1: Periodic time window is optionally configured to UE for carrier phase measurement.

Observation 2: When UE is optionally configured with periodic time window then the periodicity of the time window is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.

Proposal 1: Do not consider Twindow in measurement period requirement for carrier phase measurements when UE is optionally configured with time window for RSCPD measurement with RSTD and RSCP measurement with UE Rx-Tx time difference measurement. i.e., Tavailable is defined as LCM(Tprs, MGRP).

Proposal 2: Legacy measurement period requirements do not apply when UE is configured with time window for RSCPD measurement with RSTD and RSCP measurement with UE Rx-Tx time difference measurement.

Proposal 3: When calculating Lavailable_PRS and Tprs, only the PRS resources in the indicated resources sets and overlapped with both the MG and the indicated time window(s) are considered.

Proposal 4: If during the measurement period, the MG pattern is reconfigured or time window for carrier phase measurement is reconfigured, the measurement period for RSCPD with RSTD and RSCP with UE Rx-Tx can be longer.
 
Proposal 5: Do not define requirements for RRC_IDLE mode for carrier phase measurement.
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