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Introduction
RRM requirements for CPP are discussed in RAN4#108-bis, and outcomes are captured in WF [1]. Based on [1] the following issues need to be further discussed.
· Measurement period requirements 
· Measurement reporting requirements 
In this paper we will provide our views on RRM core requirements for CPP. The measurement accuracy requirements are discussed in our companion paper for the Perf part.
Discussion
Measurement period requirements 
	Issue 2-1-1: PRS measurement period requirements for DL RSCP/DL RSCPD: 
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. 


RAN1 reached the following agreements in October meeting related to the window.
	Agreement
· Adopt the following changes to the previous agreement made in RAN1#114:
	Agreement
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}
· 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
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· 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.





Based on the RAN1 agreements, if LMF configures the time window for a PFL and if UE supports FG 41-2-3, then for this PFL UE should only measure the PRS resources in the indicated resource sets overlapping with both the MG and the time windows in time domain. 
For the concerned PFL, two options were discussed last meeting. Option A accounts for the impact if the window in the measurement period and allows the window periodicity to be different from MGRP. Option B reuses the existing requirements but requires NW to align the window periodicity with MGRP.
We support option A for the following reasons:
· It allows more NW flexibility. In particular, the window is configured by LMF and MG by gNB, and coordination between gNB and LMF may put extra burden to support CPP. In addition, the MG configured by gNB may be based on UE requests, and it may also consider the need from RRM measurement, so it may not be always possible to have such alignment between gNB and LMF.
· There is no MG in INACTIVE mode, so the window periodicity anyway needs to be accounted in the requirements for INACTIVE. It is preferred to align the requirements between CONNECTED and INACTIVE.  
Another issue for further checking is what happens when the conditions are not met, i.e. when LMF does not configure the window, or when UE does not support the window. In last meeting, some companies suggested that for CP measurements, the conditions must be met, and no requirement should apply for CP measurement if the conditions are not met. However, we have different view.
In our view, the CP measurement should be not always bundled with the window. The window is introduced to enable simultaneous measurement between UE and PRU. However, PRU is not a must for CPP, and even PRU is used, the window is not a must to achieve simultaneous measurement. Use of PRU and the window should be up to NW implementation. NW may choose not to use the window, and when UE does not support the window, it is also up to NW to decide whether to request the UE to do CP measurement. In this sense, when the conditions are not met, the existing requirements should apply. 
Proposal 1: 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, adopt option A to update 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
Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply.
	Issue 2-1-2: CPP measurement in RRC_IDLE state: 
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.


Based on our understanding, CP measurement in IDLE is supported by RAN1.
	Agreement
A UE, which has the capability to support CPP in RRC_INACTIVE/RRC_IDLE state, should measure the DL PRS from the whole DL PFL, i.e., not limited to its initial DL BWP. The RF frequency associated with the DL RSCP/RSCPD when UE is in RRC_INACTIVE/RRC_IDLE state can be defined in the same way as a UE in RRC_CONNECTED state.


Considering the requirements for IDLE would be quite similar to those for INACTIVE, additional efforts in RAN4 to define the IDLE requirements would be manageable. Therefore, we support option 1.
Proposal 2: RAN4 to define the CPP measurements requirements in RRC_IDLE state if time allows.
Measurement reporting requirements 
	Issue 2-2-3: Solutions to reduce the impact of carrier frequency offset: 
Agreements: 
· RAN4 to study any possible impact of carrier frequency offset on CPP measurement requirements. 


The impact of carrier frequency offset is extensively discussed in [2], and the proposal in [2] is to (as copied from Proposal 1 in [2]) “Define a common reference time and refer the DL-PRS carrier phase measurements to this reference time by subtracting the phase rotation due to the carrier frequency offset in the time interval between the DL-PRS and the reference time from the carrier phase measurement.” 
Although we can understand the motivation, we do not support RAN4 to specify UE behavior or requirement related to measurement of carrier frequency offset.
· The proposed definition requires UE to estimate the carrier frequency offset between UE and a TRP l, which is denoted as  in [2]. However, we understand UE does not have an accurate estimate of this frequency error, as long as it meets the 0.1ppm requirements defined in 38.101.
· Each carrier phase measurement is associated with a time stamp which can be down to OFDM symbol level. It means UE can already reference a carrier phase measurement to an OFMD symbol and report this information to LMF. Specifying a reference time in the spec is conflicting with the existing RAN1 framework.
On the other hand, RAN4 can further discuss whether and how to account for carrier frequency offset in the accuracy requirements of CP measurements. We understand the impact of carrier frequency offsets is non-negligible when the reference TRP and target TRP for RSCPD are measured in different slots. The impact can be similar to that of frequency error to RSTD (denoted as Y in RSTD accuracy). We are open to discuss this aspect in the Perf part of the WI. 
Proposal 3: RAN4 not to specify UE behavior or requirements related to measurement of carrier frequency offset. FFS whether and how to account for carrier frequency offset in the accuracy requirements of CP measurements.
Conclusions
In this paper we provided our views on RRM requirements for CPP.
Proposal 1: 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, adopt option A to update 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
Otherwise, existing RSTD/UE Rx-Tx measurement period requirements apply.
Proposal 2: RAN4 to define the CPP measurements requirements in RRC_IDLE state if time allows.
Proposal 3: RAN4 not to specify UE behavior or requirements related to measurement of carrier frequency offset. FFS whether and how to account for carrier frequency offset in the accuracy requirements of CP measurements.
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