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Introduction
RAN4 continued discussing RRM performance for Rel-18 carrier phase positioning (CPP) in RAN4#110. New agreements and open issues were captured in a WF [1].
In this paper, we provide our views and proposals on performance requirements for CPP.
Discussion
Carrier phase positioning
Impairments
RAN4 briefly discussed the impact of carrier frequency errors on RSCPD measurement accuracy. Initial agreements are reproduced below [1].
Issue 2-1-3: The impact of carrier frequency offset
Agreements:
· Frequency errors in general are already in the latest simulation assumptions.
· The issue can be more relevant for larger separation in time.
· The interested companies can bring simulation results, showing the difference compared to the baseline simulations results (current simulation results).
· All companies: to clarify their assumptions on frequency errors, if any.
· The current baseline for defining accuracy requirements: the agreed simulation assumption in R4-2321459.

ue 2-1-4: Requirements applicability regarding MG reconfiguration
Agreements:
· 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. 
Issue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


Even though the above agreement says that frequency errors are already accounted for in the latest simulation assumptions (R4-2321459), upon reviewing the corresponding document, we were not able to find explicit assumptions about carrier frequency errors (at the TRPs and at the UE) and/or how to model them. It would be best for RAN4 to add the corresponding assumptions explicitly to the simulation assumptions. In the absence of such assumptions, our view is that the RSCPD measurement accuracy derived from RAN4 simulations should be applicable assuming zero carrier frequency error at the UE and TRPs. For the purpose of performance testing, RAN4 should to discuss how to add margin to at least account for residual frequency error at the UE relative to the test equipment.
Observation 1: Explicit assumptions about carrier frequency errors are missing in the CPP simulation assumptions (R4-2321459).
Proposal 1: RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs.
Proposal 2: RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors.
Side conditions
Several proposals on the side conditions for defining measurement accuracy requirements were discussed in the previous RAN4 meeting [2].
Issue 2-2-2: Side condition
Proposals
· For DL RSCPD measurement: 
· Option 1: (CATT)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -6]dB 
· Option 3: (Ericsson, Nokia)
· [-6, -13] dB if RSTD measurement is done over 4 samples
· For relative DL RSCP measurement: 
· Option 1: (CATT)
· Two sets of side conditions: [-6, -13]dB and [-3, -6]dB 
· Option 2: (Huawei)
· [-3, -6]dB 
· Option 3: (Nokia)
· Two sets of side conditions: [-3, -13]dB and [0, -6]dB 

ue 2-1-4: Requirements applicability regarding MG reconfiguration
Agreements:
· 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. 
Issue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


In our view, at least for the purpose of simulations, RAN4 can reuse the side conditions agreed for DL RSCPD also to define requirements for DL RSCP. We understand the intention to align the side conditions for DL RSCP with the ones for UE Rx-Tx but this is not strictly necessary. The SINR value for the target resource for DL RSCPD is 3 dB lower than the ‘high’ SINR value assumed for UE Rx-Tx. Therefore the performance achieved at the lower SINR should also be applicable at the higher SINR. And the potential performance improvement may not be worth the extra simulation effort. 
Proposal 3: For both DL RSCPD absolute accuracy and DL RSCP relative accuracy use two side conditions: [-6, -13] dB and [-3, -6] dB.
Structure of accuracy requirements
Issue 2-2-3: DL RSCPD absolute accuracy requirements
Proposals
· Proposal 1: (CATT)
· Define DL RSCPD accuracy requirements based on the following structure: 
· Table 1: DL RSCPD absolute accuracy in FR1 for AWGN channel
Accuracy
PRS Ês/Iot
PRS SCS
PRS bandwidth
Note 1
PRS resource repetition ()
Note 2
Tc Note 5
dB
kHz
RB

[TBD]
(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
15
≥ 24
≥ 4
[TBD]


≥ 52
≥ 1
[TBD]


≥ 104
≥ 1
[TBD]

30 
≥ 24
≥ 4
[TBD]


≥ 48
≥ 1
[TBD]


≥ 132
≥ 1
[TBD]

60
≥ 24
≥ 4
[TBD]


≥ 64
≥ 1
[TBD]


≥ 132
≥ 1
[TBD]
(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
15
≥ 52
≥ 1
[TBD]


≥ 104
≥ 1
[TBD]

30
≥ 48
≥ 1
[TBD]


≥ 132
≥ 1
[TBD]

60
≥ 64
≥ 1
[TBD]


≥ 132
≥ 1
· Table 2: DL RSCPD absolute accuracy in FR2 for AWGN channel
Accuracy
PRS Ês/Iot
PRS SCS
PRS bandwidth
Note 1
PRS resource repetition ()
Note 2
Tc Note 5
dB
kHz
RB

[TBD]
(Ês/Iot)ref ≥-6dB
 (Ês/Iot)i ≥-13dB
60
≥ 24
≥ 4
[TBD]


≥ 64
≥ 1
[TBD]


≥ 132
≥ 1
[TBD]

120
≥ 32
≥ 4
[TBD]


≥ 64
≥ 1
[TBD]


≥ 128
≥ 1
[TBD]
(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
60
≥ 64
≥ 1
[TBD]


≥ 132
≥ 1
[TBD]

120
≥ 64
≥ 1
[TBD]


≥ 128
≥ 1
· Proposal 2: (CATT, CMCC, Huawei, Ericsson, Nokia)
· Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers as used in existing RSTD and UE Rx-Tx accuracy requirements. 


ue 2-1-4: Requirements applicability regarding MG reconfiguration
Agreements:
· 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. 
Issue 2-1-5: Impact of UE mobility
Agreements:
· Uphold the previous agreement at RAN4#108. 


Proposal 4: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers (or a subset thereof) as used in existing RSTD and UE Rx-Tx accuracy requirements.
Conclusions
Observation 1: Explicit assumptions about carrier frequency errors are missing in the CPP simulation assumptions (R4-2321459).
Proposal 1: RSCPD accuracy derived from RAN4 simulations applies assuming zero carrier frequency error at the UE and TRPs.
Proposal 2: RAN4 to add margin to the RSCPD accuracy derived from RAN4 simulations to account for residual frequency errors.
Proposal 3: For both DL RSCPD absolute accuracy and DL RSCP relative accuracy use two side conditions: [-6, -13] dB and [-3, -6] dB.
Proposal 4: Accuracy requirements for DL RSCPD and relative DL RSCP are defined using same RB numbers (or a subset thereof) as used in existing RSTD and UE Rx-Tx accuracy requirements.
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