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Introduction
In RAN4 #98-bis-e meeting, the accuracy requirements of PRS-RSRP measurement were discussed and the conclusions as well as remaining issues are captured in [1]. This paper will give our consideration on RF calibration margin and relative PRS-RSRP accuracy requirements.
Discussion
[bookmark: _Hlk67997947]2.1 RF calibration margin
	· RF calibration margin:
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· FFS the calibration error margins for PRS-RSRP relative accuracy requirements for FR1 and FR2


The RF margin values for absolute accuracy in both FR1 and FR2 have been determined while the RF margin values for relative accuracy are left for further discussion. In the last meeting, QC raised several questions which should be discussed before deciding the RF margin for relative accuracy, for example whether relative accuracy requirements would apply to any two PRS-RSRP measurements corresponding to PRS resources from different TRPs/PFLs/FRs. 
In our view, it is beneficial to follow the same applicability rules in SS-RSRP so that the RF calibration margins defined for SS-RSRP could be reused as much as possible. As listed below, separate relative SS-RSRP accuracy requirements are defined for intra-frequency and inter-frequency in the same FR range, respectively. Similarly, we think PRS-RSRP could apply to any two PRS-RSRP measurements corresponding to PRS resources from same/different TRPs in the same PFL or different PFLs in the same FR range. 
	· Intra-frequency for FR1: The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell in FR1
· Intra-frequency for FR2: The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell in FR2.
· Inter-frequency for FR1: The relative accuracy of SS-RSRP in inter frequency case is defined as the RSRP measured from one cell on a frequency in FR1 compared to the RSRP measured from another cell on a different frequency in FR1.
· Inter-frequency for FR2: The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell on a frequency in FR2 compared to the SS-RSRP measured from another cell on another frequency in FR2


Observation 1: Relative SS-RSRP accuracy could apply to SS-RSRP measured from different cells.
Observation 2: Relative SS-RSRP accuracy could apply to SS-RSRP measured from cells in different frequencies in the same FR range.
In addition, relative SS-RSRP accuracy requirements introduce the following conditions for inter-frequency scenarios. The restriction on difference between SS-RSRP levels, i.e. |SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB, could be used as the starting point for relative PRS-RSRP. 
	The accuracy requirements in Table 10.1.4.1.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] Clause 7.3 for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB  
-	| Channel 1_Io ‑Channel 2_Io |  20 dB


Observation 3: A restriction on difference between SS-RSRP levels is introduced for inter-frequency relative SS-RSRP accuracy requirements.
As for the Rx antenna/beam for RSRP measurements, we do not see any impacts on the applicability of relative SS-RSRP accuracy requirements. Meanwhile, whether same Rx antenna/beam is used for PRS-RSRP measurements is up to UE implementation. It may be reasonable to apply relative PRS-RSRP accuracy to any two PRS-RSRP measurements made with same or different Rx antenna/beams as long as the enough RF margin is reserved. But we are also open to further discuss this issue since the beam of PRS resource is narrower than that of SSB. 
Observation 4: Relative SS-RSRP accuracy requirements apply to any two SS-RSRP measurements, no matter they are made with same or different Rx antenna/beam.
In summary, we proposal the following rules for the applicability of relative PRS-RSRP accuracy requirements.
Proposal 1: Relative PRS-RSRP accuracy requirements apply to any two PRS-RSRP:
· The PRS-RSRP could be measured from the same TRP or different TRPs, 
· The PRS-RSRP could be measured in the same PFL or different PFLs, 
· The PRS-RSRP could be measured in the same FR range, 
· The difference between two PRS-RSRP should be no larger than X, |PRS_RP1dBm - PRS_RP2dBm| ≤ X dB
· FFS: the value of X
[bookmark: _GoBack]With the applicability rules in proposal 1, separate RF margin for same PFL and different PFLs should be defined. For PRS-RSRP measured in the same PFL in FR1, using 0 dB as the relative RF margin is acceptable. For the scenario with different PFLs in FR1, we prefer to use a non-zero value due to the potential Rx chain switching and reusing the RF margin for absolute PRS-RSRP accuracy requirements may be a good choice. For FR2, considering the worst UE implementation with beam management, at least 4 dB RF margin should be considered regardless of same or different PFLs. And we are also open to hear other suggestions on the RF calibration margins. 
Proposal 2: The RF margin for relative PRS-RSRP accuracy requirements is defined as:
· [0] dB for PRS-RSRP measured in the same PFL in FR1
· [2.5] dB for PRS-RSRP measured in different PFLs in FR1
· [4] dB for PRS-RSRP measured in the same PFL in FR2
· [4] dB for PRS-RSRP measured in different PFLs in FR2
2.2 PRS-RSRP accuracy 
As mentioned, relative PRS-RSRP could be derived from different TRPs, which may have different Es/Iot side conditions, or PRS configurations. For example, if the two PRS-RSRP measurements are based on TRP1 with -3 dB side condition and TRP2 with -13 dB side condition, it should satisfy the relative accuracy requirements with -13 dB side condition. Similar rules should be considered to PRS configurations. 
[bookmark: _Hlk71297004][bookmark: _Hlk71297464]Proposal 3: The following rules should be considered for relative PRS-RSRP accuracy requirements:
· The parameter PRS Es/Iot is the minimum PRS Es/Iot of the pair of TRPs to which the requirement applies.
· The parameter PRS BW is the minimum PRS BW of the pair of PRS resources to which the requirement applies.

Conclusion
This paper provides our considerations on PRS-RSRP accuracy requirements and the following proposals:
Observation 1: Relative SS-RSRP accuracy could apply to SS-RSRP measured from different cells.
Observation 2: Relative SS-RSRP accuracy could apply to SS-RSRP measured from cells in different frequencies in the same FR range.
Observation 3: A restriction on difference between SS-RSRP levels is introduced for inter-frequency relative SS-RSRP accuracy requirements.
Observation 4: Relative SS-RSRP accuracy requirements apply to any two SS-RSRP measurements, no matter they are made with same or different Rx antenna/beam.
Proposal 1: Relative PRS-RSRP accuracy requirements apply to any two PRS-RSRP:
· The PRS-RSRP could be measured from the same TRP or different TRPs, 
· The PRS-RSRP could be measured in the same PFL or different PFLs, 
· The PRS-RSRP could be measured in the same FR range, 
· The difference between two PRS-RSRP should be no larger than X, |PRS_RP1dBm - PRS_RP2dBm| ≤ X dB
· FFS: the value of X
Proposal 2: The RF margin for relative PRS-RSRP accuracy requirements is defined as:
· [0] dB for PRS-RSRP measured in the same PFL in FR1
· [2.5] dB for PRS-RSRP measured in different PFLs in FR1
· [4] dB for PRS-RSRP measured in the same PFL in FR2
· [4] dB for PRS-RSRP measured in different PFLs in FR2
Proposal 3: The following rules should be considered for relative PRS-RSRP accuracy requirements:
· The parameter PRS Es/Iot is the minimum PRS Es/Iot of the pair of TRPs to which the requirement applies.
· The parameter PRS BW is the minimum PRS BW of the pair of PRS resources to which the requirement applies.
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