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Introduction
At RAN4 #98bis-e, the discussion on PRS-RSRP measurement period definition was continued. Further remaining issues are captured in WF [1]. This contribution treats some of the open issues.
Discussion

RSRP measurement period with RSTD or UE Rx-Tx

	· PRS-RSRP requirements when configured for DL-TDOA or multi-RTT
· Option 1 (QC)
· According to a prior agreement, RAN4 may revise the number of samples () in the requirement if more samples are needed to meet PRS-RSRP accuracy requirements.
· Option 2a (vivo, HW, CATT, OPPO, Intel)
· UE behaviour is not defined when PRS-RSRP is configured additionally to RSTD or UE Rx-Tx measurement. 
· Current requirements in clause 9.9.3 also apply for the case when PRS-RSRP is measured for DL-TDOA or Multi-RTT.
· Option 2b (Nokia, Intel)
· Regarding UE behavior, a UE continues to measure PRS-RSRP over the entire RSTD/UE Rx-Tx measurement period, when PRS-RSRP is configured together with RSTD/UE Rx-Tx.
· RSRP requirements in clause 9.9.3 also apply for the case when configuring PRS-RSRP with RSTD or UE Rx-Tx.
· Option 3 (Ericsson, Nokia)
· UE behavior when PRS-RSRP is configured together with RSTD/UE Rx-Tx and the required PRS-RSRP measurement period is shorter than that for RSTD/UE Rx-Tx (configured without PRS-RSRP), then the PRS-RSRP measurement continues over the entire RSTD/UE Rx-Tx measurement period.




We need to investigate RSRP value usage in localization algorithm. LMF can request various positioning measurements for specific localization algorithm, the RSRP values are very fundamental values to set up positioning measurements such as beam correspondence and to evaluate measurement reliability. 

Observation 1 : RSRP values are very fundamental values to set up positioning measurements such as beam correspondence and to evaluate measurement reliability.

Regarding UE behavior, the LPP spec TS 37.355 defines a UE capability report on DL TDOA measurement with DL-PRS RSRP measurements “supportofDL-PRS-RSRP-Meas” field. 
[image: Machine generated alternative text:
NR- DL - TDOA -MeasurementCapabi I ty- rl 6 
SEQUENCE 
- RSTD - Me asurement Per PairOfTRP - PRI - r 16 
- RSTD - Me asurement Per PairOfTRP - FR2- rl 6 
support ofDL-PRs-RSRP-MeasPR2-r16 
INTEGER (1. .4) , 
INTEGER (1 
{ supported} OPTIONAL , 
ENUMERATED 
{ supported} OPTIONAL, 
ENT_MERATED ]
[image: Machine generated alternative text:
NR -DL - TDOA - Addi t i ona 1 MeasurementE1 ement - rl 6 
kO-r16 
kl -r16 
k2-r16 
k? -r16 
k4-r16 
k5-r16 
SEQUENCE { 
nr-DL-PRS-Resource1D-r16 
nr-DL-PRS -ResourceSet1D-r16 
nr-TimeStamp-r16 
nr-RSTD-Resu1tDiff-r16 
nr-TimingQua1ity-r16 
nr-DL-PRS-RSRP-Resu1tDiff-r16 
nr-Addi t ional PathList - rl 6 
NR-DL-PRS-Resource1D-r16 
NR-DL-PRS-ResourceSet1D-r16 
NR-TimeStamp-r16 , 
CHOICE { 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
INTEGER 
(0. .8191), 
(0. .4095), 
(0. .2047) , 
(0. .1023), 
(0. .511), 
(0. .255), 
NR - TimingQua1 i ty- r16 , 
INTEGER (0. .61) 
NR-Additiona1PathList - r16 
OPTIONAL, 
OPTIONAL, 
OPTIONAL, 
OPTIONAL, ]

RAN1/2 define separate UE capability on PRS-RSRP measurement combined for other positioning methods for respectively FR1 and FR2. If a UE is capable to measure PRS-RSRP for the OTDOA method, it is reasonable to report the additional measurement element as same period of RSTD report. 
Observation 2 : RAN1/2 define separate UE capability on PRS-RSRP measurement when it is combined for other positioning methods (i.e. DL-ToA or RTT).

[image: Machine generated alternative text:
NR -Mul t i - RTT - Addi t ional MeasurementE1 ement - rl 6 
kO-r16 
kl-r16 
k2-r16 
k? -r16 
k4 -r16 
(0. .511) 
k5-r16 
(0. . 255) 
SEQUENCE { 
nr-DL-PRS-Resource1D-r16 
nr-DL-PRS-ResourceSet1D-r16 
nr-DL-PRS-RSRP-Resu1tDiff-r16 
- UE - RxTxTimeDiffAddi t ional - rl 6 
nr-TimingQua1ity-r16 
nr-Addi t ional PathList - rl 6 
nr-TimeStamp-r16 
NR-DL-PRS-Resource1D-r16 
NR-DL-PRS-ResourceSet1D-r16 
INTEGER (0. .61) 
CHOICE { 
(0..8191) 
INTEGER 
(0. .4095) 
INTEGER 
(0. .2047) 
INTEGER 
(0. .1023) 
INTEGER 
INTEGER 
INTEGER 
NR-TimingQua1i ty- r16 , 
NR-Additiona1PathList -r16 
NR-TimeStamp- r16 , 
OPTIONAL, 
OPTIONAL, 
OPTIONAL, 
OPTIONAL, ]
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NR -DL - AoD - Addi t i ona1MeasurementE1 ement - rl 6 
SEQUENCE { 
nr-DL-PRS-Resource1D-r16 
nr-DL-PRS-ResourceSet1D-r16 
nr-TimeStamp-r16 
nr-DL-PRS -RSRP-Resu1tDiff-r16 
nr-DL-PRS -RxBeam1ndex-r16 
NR-DL-PRS-Resource1D-r16 
NR-DL-PRS-ResourceSet1D-r16 
NR-TimeStamp-r16 , 
INTEGER (0. .30) , 
INTEGER (1. . 8) 
OPTIONAL , 
OPTIONAL , 
OPTIONAL , 
- Cond 
SameRx ]
For other DL positioning such as UE RX-TX TD and DL-AoD, the same additional positioning measurements are found. PRS-RSRP measurement can be reported as an additional measurement report. 

Proposal 1 :  When PRS-RSRP measurement is required when configured for DL-TDOA or multi-RTT, the measurement period is supposed to be same as DL-TDOA or multi-RTT measurement period respectively.
   - Accordingly, the DL-TDOA or multi-RTT measurement period are respectively applied to PRS-RSRP in this case, which means that PRS-RSRP measurement period is same as  DL-TDOA or multi-RTT measurement period. 

In other words, if PRS-RSRP is an additional measurement for DL-TDOA or multi-RTT, the measurement period of PRS-RSRP is supposed to be same as DL-TDOA or multi-RTT measurement period.

Conclusion
This contribution has provided our view on some open issues regarding PRS-RSRP measurement period requirement :
Observation 1 : RSRP values are very fundamental values to set up positioning measurements such as beam correspondence and to evaluate measurement reliability.
Observation 2 : RAN1/2 define separate UE capability on PRS-RSRP measurement when it is combined for other positioning methods (i.e. DL-ToA or RTT).
Proposal 1 :  When PRS-RSRP measurement is required when configured for DL-TDOA or multi-RTT, the measurement period is supposed to be same as DL-TDOA or multi-RTT measurement period respectively.
   - Accordingly, the DL-TDOA or multi-RTT measurement period are respectively applied to PRS-RSRP in this case, which means that PRS-RSRP measurement period is same as  DL-TDOA or multi-RTT measurement period. 
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NR-DL-TDOA-MeasurementCapability-rl6 ::= SEQUENCE {
d1-RSTD-MeasurementPerPairOfTRE-FRI-T16 INTEGER (1..4),
d1-RSTD-MeasurementPerpairOfTRE-FR2-T16 INTEGER (1..4),
SUPpOTtO£DL-PRS-RSRP-MeasFRL-r16 ENUMERATED { supported) OPTIONAL,
SUPpOTtO£DL-PRS-RSRP-MeasFR2-T16 ENUMERATED { supported) OPTIONAL,
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NR-DL-TDOA-AdditionalMeasurementElement-rl6 : SEQUENCE {

nr-DL-PRS-ResourceID-rl6 NR-DL-PRS-ResourceID-rl6 OPTIONAL,
nr-DL-PRS-ResourceSetID-rl6 NR-DL-PRS-ResourceSetID-rl6 OPTIONAL,
nr-TimeStamp-rl6 NR-TimeStamp-rl6,
nr-RSTD-ResultDiff-rl6 CHOICE {
k0-r16 INTEGER (0..8191),
k1-rl6 INTEGER (0..4095),
k2-rl6 INTEGER (0..2047),
k3-rl6 INTEGER (0..1023),
k4-rl6 INTEGER (0..511),
k5-r16 INTEGER (0..255),
e
nr-TimingQuality-r16 NR-TimingQuality-rl6,
nr-DL-PRS-RSRP-ResultDiff-rl6  INTEGER (0..61) OPTIONAL,

nr-AdditionalPathList-rlé NR-AdditionalPathList-rl6 OPTIONAL,
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NR-Multi-RTT-AdditionalMeasurementElement-rlé :
nr-DL-PRS-ResourceID-rl6
nr-DL-PRS-ResourceSetID-rl6
nr-DL-PRS-RSRP-ResultDiff-ril6
nr-UE-RxTxTimeDiffAdditional-rl6

}

nr-TimingQuality-r16
nr-AdditionalPathList-rl6
nr-TimeStamp-rl6

kO0-rlé
kl-rle
k2-rl6
k3-rlé
k4-rle
k5-rl6

SEQUENCE {

NR-DL-PRS-ResourceID-rl6

NR-DL-PRS-ResourceSetID-rl6
INTEGER (0..61)

CHOICE {
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER

(0.
(0.
(0.
(0.
(0.
(0.

.8191),
.4095),
.2047),
.1023),
.511),
.255),

NR-TimingQuality-rl6,
NR-AdditionalPathList-rl6
NR-TimeStamp-rl6,

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
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NR-DL-AoD-AdditionalMeasurementElement-rlé6

nr-DL-PRS-ResourceID-rl6
nr-DL-PRS-ResourceSetID-rl6
nr-TimeStamp-rl6
nr-DL-PRS-RSRP-ResultDiff-rl6
nr-DL-PRS-RxBeamIndex-rl6

SEQUENCE {
NR-DL-PRS-ResourceID-rl6
NR-DL-PRS-ResourceSetID-rl6
NR-TimeStamp-rl6,

INTEGER (0..30),

INTEGER (1..8)

OPTIONAL,
OPTIONAL,

OPTIONAL,

-- Cond SameRx




