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Introduction
RAN4#107 discussed issues related to PRS/SRS aggregation for positioning measurements. Agreement made and the open issues identified as an outcome of the discussions during the meeting are captured in the WF document [1]. In this contribution we present our views on the open issues from the last meeting and initialize discussion on performance requirement.

Discussion
Impact of SRS CA for communication on PRS/SRS bandwidth aggregation
In the last meeting it was agreed to wait for further progress in RAN1 before discussing impacts of SRS CA on PRS/SRS bandwidth aggregation.
Agreement:
RAN4 to discuss possible impacts of SRS CA based on RAN1 progress.
RAN1#113 discussed issues related to carrier including positioning SRS for aggregation and made the following agreement. 
Agreement
For a carrier including positioning SRS for aggregation,
· Positioning SRS can be transmitted only when the carrier is activated.
· This is also applicable for the carrier only including positioning SRS for aggregation.
The RAN1 agreement does not consider a situation where a UE is configured to perform multicarrier positioning measurements by LMF and is also configured by its serving cell for multicarrier communication. In this scenario LMF is not aware of multicarrier communication configuration configured to UE and serving cell is not aware of the multi carrier configuration for positioning measurement configured by LMF, due to which one or more carrier frequencies configured for multicarrier operation for communication may have an impact on multi carrier positioning measurements. Since DL bandwidth aggregation is expected to happen during a measurement gap, in our view the impact of multicarrier operation for communication is more prominent in UL bandwidth aggregation.
For multi-carrier communication UE is configured with at least two carriers, primary and secondary. The additional/secondary carrier(s) is activated/de-activated by serving cell depending on the UL communication capacity need. The activation/deactivation of a carrier is not known to LMF and therefore LMF can configure UE to transmit UL SRS resources for aggregation on carriers that may be deactivated by the serving cell. Whether the UE should continue transmitting the SRS when the serving cell is deactivated should be further discussed and decided by RAN1. 
Proposal 1: Whether the UE should continue transmitting the SRS when the serving cell is deactivated should be further discussed and decided by RAN1.

Impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement
RAN4#107 discussed impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement reached to the agreement below.
Agreement:
RAN4 to discuss the impact of PRS resource dropping in one or more PFLs on the requirements based on further RAN1 agreements.
When a UE is configured to aggregated PRS resources from 2 or 3 PFLs, it may happen that one of the PFLs collides with one of the high priority signals and may have to be drop by the UE. RAN1 is discussing two different solutions to handle collision between a PFL and a high priority DL signal/channel. In one of the solutions, when there is a collision between a PFL and the high priority DL signals/channels then the UE drops positioning measurements in all PFLs. Based on the other solution under discussion, UE can still perform positioning measurements on non-colliding PFLs. These solutions may impact RAN4 requirements differently. In this sense, it is better to wait for RAN1 to make further progress on this issue before RAN4 starts evaluating impact of PFL dropping due to collision with high priority DL signals/channels on requirements for PRS aggregation for positioning measurements.
Proposal 2: RAN4 to start evaluating impact of PFL dropping due to collision with high priority DL signals/channels on requirements for PRS aggregation for positioning measurements after the issue is settled in RAN1.

PRS-RSRP and PRS-RSRPP measurement reporting
Agreement:
RAN4 will study the impact of PRS-RSRP and PRS-RSRPP measurement on the reporting requirements based on RAN1 and RAN2 agreements/progress.

In the last meeting, impact on PRS-RSRP/RSRPP measurement reporting requirement was discussed. It was agreed to wait for further progress to be made in RAN1 before RAN4 starts evaluating impact on PRS-RSRP/RSRPP measurement reporting when these measurements are done on PRS resources aggregated from multiple PFLs.
This issue was also discussed in RAN1#113 where the following agreement was made.
Agreement (RAN1#113)
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 
· FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
· The aggregated reference RSTD.
· The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results.

From the agreement above following observations can be made:
Observation 1: In a measurement report element for PRS bandwidth aggregation across PFLs, UE reporting of PRS-RSRP or PRS-RSRPP for single PFL is supported.
Observation 2: Whether the UE reported PRS-RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs is FFS.
Proposal 3: To report single PRS-RSRP/RSRPP measurement in a measurement report for PRS bandwidth aggregation across PFLs, existing report mapping for PRS-RSRP/RSRPP is used.

Whether to define PRS measurement accuracy requirements for PRS/SRS aggregation
Agreements:
PRS measurement accuracy requirements for PRS/SRS BW aggregation will be discussed and defined during the performance part.
RAN4#107 agreed to discuss accuracy requirements for PRS/SRS BW aggregation during the performance part of the WI. To facilitate accuracy requirement discussion, RAN4 needs to run simulations to better understand reasonable accuracy requirement for which simulation parameters needs to be agreed up on.

Proposal 4: Reuse rel. 17 side conditions/propagation conditions for RSTD and UE Rx-Tx measurements to evaluate accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation.
Proposal 5: Accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation is evaluated and defined for Nsample = 4.

PRS measurement period for bandwidth aggregation
Agreements:
· PRS measurement period for PRS/SRS bandwidth aggregation:
· Option 1:
· Existing PRS measurement period requirements in Rel-17 can be used as baseline for defining corresponding PRS measurement period requirements for PRS/SRS bandwidth aggregation.
· Details related to e.g. PFLs, PRS periodicity etc., are FFS
· Other options are not precluded.

To define the core requirements for PRS aggregation in RRC_CONNECTED and RRC_INACTIVE states, Rel. 17 core requirements for gap based PRS measurement in RRC_CONNECTED and PRS measurement in RRC_INACTIVE states can be used as baselines to define the corresponding measurement delay requirements for PRS bandwidth aggregation in RRC_CONNECTED and RRC_INACTIVE states. Adoption of Rel. 17 single PFL core requirements for multi-PFL core requirements may need an update to the core requirement parameters such as PFLs, PRS periodicities, UE processing capability etc. depending on the RAN1 agreement.
Proposal 6: Rel. 17 gap-based measurement period requirement for RRC_CONNECTED mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation within MG in RRC_CONNECTED mode.

Proposal 7: Rel. 17 measurement period requirement for RRC_INACTIVE mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation in RRC_INACTIVE mode.

Report mapping table
RAN4#107 agreed on additional reporting granularity values to support reporting of positioning measurements based on bandwidth aggregation.
Agreements:
· For FR1 the additional reporting granularity values are 0.5 Tc, 1 Tc and 2 Tc.
· For FR2 the additional reporting granularity values are 0.25 Tc and 0.5 Tc.
· The above reporting granularity values apply to both UE and gNB positioning measurements.
· Send LS to RAN2 and RAN3 (and CC to RAN1) to define signaling for UE and gNB positioning measurement reporting respectively.
Based on this agreement new report mapping tables for k = -1 and k = -2 needs to be defined for RSTD, UE Rx-Tx, and UL-RTOA measurements.

# Report mapping table for RSTD measurement
For RSTD measurement report mapping tables for k = -1 and k = -2 are proposed in Table 1 and Table 2 below.
[bookmark: _Ref142483412][bookmark: _Ref142483406]Table 1. RSTD measurement report mapping for k=-1.
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_0000000
	RSTD < -985024
	Tc

	RSTD_0000001
	-985024  RSTD < -985023.5
	Tc

	RSTD_0000002
	-985023.5  RSTD < -985023
	Tc

	
	
	…

	RSTD_1970048
	-0.5  RSTD < 0
	Tc

	RSTD_1970049
	0  RSTD < 0.5
	Tc

	…
	…
	…

	RSTD_3940095
	985023  RSTD < 985023.5
	Tc

	RSTD_3940096
	985023.5  RSTD < 985024
	Tc

	RSTD_3940097
	985024  RSTD
	Tc











[bookmark: _Ref142483436]Table 2. RSTD measurement report mapping for k=-2.
	Reported Quantity Value,
	Measured Quantity Value,
	Unit

	RSTD_i
	RSTD
	

	RSTD_0000000
	RSTD < -985024
	Tc

	RSTD_0000001
	-985024  RSTD < -985023.75
	Tc

	RSTD_0000002
	-985023.75  RSTD < -985023.5
	Tc

	
	
	…

	RSTD_3940096
	-0.25  RSTD < 0
	Tc

	RSTD_3940097
	0  RSTD < 0.25
	Tc

	…
	…
	…

	RSTD_7880191
	985023.5  RSTD < 985023.75
	Tc

	RSTD_7880192
	985023.75  RSTD < 985024
	Tc

	RSTD_7880193
	985024  RSTD
	Tc



Proposal 8: Use Table 1 and Table 2 for RSTD measurement report mapping for k = -1 and k = -2 respectively.

# Report mapping table for UE Rx-Tx measurement
Report mapping tables for absolute UE Rx-Tx time difference measurement for k = -1 and k = -2 are proposed in  Table 3 and Table 4. And report mapping tables for differential UE Rx-Tx time difference measurement for k = -1 and k = -2 are proposed in Table 5 and Table 6.
[bookmark: _Ref142484088]Table 3. Absolute UE Rx-Tx time difference measurement report mapping for k=-1.
	[bookmark: _Hlk40263897]Reported Quantity Value
	Measured Quantity Value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx < -985024
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	-985024  TUE Rx-Tx < -985023.5
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985023.5  TUE Rx-Tx < -985023
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_1970048
	-0.5  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_1970049
	0  TUE Rx-Tx < 0.5
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_3940095
	985023  TUE Rx-Tx < 985023.5
	Tc

	RX-TX_TIME_DIFFERENCE_3940096
	985023.5  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_3940097
	985024  TUE Rx-Tx
	Tc



[bookmark: _Ref142484090]Table 4. Absolute UE Rx-Tx time difference measurement report mapping for k=-2.
	Reported Quantity Value
	Measured Quantity Value
	Unit

	RX-TX_TIME_DIFFERENCE_0000
	TUE Rx-Tx < -985024
	Tc

	RX-TX_TIME_DIFFERENCE_0001
	-985024  TUE Rx-Tx < -985023.75
	Tc

	RX-TX_TIME_DIFFERENCE_0002
	-985023.75  TUE Rx-Tx < -985023.5
	Tc

	
	
	…

	RX-TX_TIME_DIFFERENCE_3940096
	-0.25  TUE Rx-Tx < 0
	Tc

	RX-TX_TIME_DIFFERENCE_3940097
	0  TUE Rx-Tx < 0.25
	Tc

	…
	…
	…

	RX-TX_TIME_DIFFERENCE_7880191
	985023.5  TUE Rx-Tx < 985023.75
	Tc

	RX-TX_TIME_DIFFERENCE_7880192
	985023.75  TUE Rx-Tx < 985024
	Tc

	RX-TX_TIME_DIFFERENCE_7880193
	985024  TUE Rx-Tx
	Tc




[bookmark: _Ref142485175]Table 5. Differential UE Rx-Tx time difference measurement report mapping for k=-1.
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 0.5
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	0.5  TUE Rx-Tx < 1
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	1  TUE Rx-Tx < 1.5
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_16380
	8190  TUE Rx-Tx < 8190.5
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_16381
	8190.5  TUE Rx-Tx < 8191
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_16382
	8191  TUE Rx-Tx
	Tc




[bookmark: _Ref142485176]Table 6. Differential UE Rx-Tx time difference measurement report mapping for k=-2.
	Reported Quantity Value
	Measured Quantity Value
	Unit

	DIFF_RX-TX_TIME_DIFFERENCE_0000
	0  TUE Rx-Tx < 0.25
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0001
	0.25  TUE Rx-Tx < 0.5
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_0002
	0.5  TUE Rx-Tx < 0.75
	Tc

	
	
	…

	DIFF_RX-TX_TIME_DIFFERENCE_32762
	8190.5  TUE Rx-Tx < 8190.75
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_32763
	8190.75  TUE Rx-Tx < 8191
	Tc

	DIFF_RX-TX_TIME_DIFFERENCE_32764
	8191  TUE Rx-Tx
	Tc



Proposal 9: Use Table 3 and Table 4 for absolute UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 10: Use  Table 5 and Table 6 for differential UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.

# Report mapping table for UL-RToA measurement
Report mapping tables for UL-RTOA measurement for k = -1 and k = -2 are proposed in Table 7 and Table 8.
[bookmark: _Ref142485108]Table 7.UL-RTOA measurement report mapping for k=-1.
	Reported Value
	Measured Quantity Value
	Unit

	UL_RTOA _0000000
	-985024 > UL_RTOA
	Tc

	UL_RTOA_0000001
	-985024  UL_RTOA < -985023.5
	Tc

	UL_RTOA_0000002
	-985023.5  UL_RTOA < -985023
	Tc

	
	
	…

	UL_RTOA_1970048
	-0.5  UL_RTOA < 0
	Tc

	UL_RTOA_1970049
	0  UL_RTOA < 0.5
	Tc

	…
	…
	…

	UL_RTOA_3940095
	985023  UL_RTOA < 985023.5
	Tc

	UL_RTOA_3940096
	985023.5  UL_RTOA < 985024
	Tc

	UL_RTOA_3940097
	985024  UL_RTOA
	Tc



[bookmark: _Ref142485110]






Table 8. UL-RTOA measurement report mapping for k=-2.
	Reported Quantity Value
	Measured Quantity Value
	Unit

	UL_RTOA_0000000
	-985024 > UL_RTOA
	Tc

	UL_RTOA_0000001
	-985024  UL_RTOA < -985023.75
	Tc

	UL_RTOA_0000002
	-985023.75  UL_RTOA < -985023.5
	Tc

	
	
	…

	UL_RTOA_3940096
	-0.25  UL_RTOA < 0
	Tc

	UL_RTOA_3940097
	0  UL_RTOA < 0.25
	Tc

	…
	…
	…

	UL_RTOA_7880191
	985023.5  UL_RTOA < 985023.75
	Tc

	UL_RTOA_7880192
	985023.75  UL_RTOA < 985024
	Tc

	UL_RTOA_7880193
	985024  UL_RTOA
	Tc











Proposal 11: Use Table 7 and Table 8 for UL-RTOA measurement report mapping for k=-1 and k = -2 respectively.

Summary
In this contribution we presented our views on the open issues from the last meeting and issues related to performance requirement of bandwidth aggregation. Following are the observations and proposals made in this contribution:

# Impact of SRS CA for communication on PRS/SRS bandwidth aggregation
Proposal 1: Whether the UE should continue transmitting the SRS when the serving cell is deactivated should be further discussed and decided by RAN1.

# Impact of PRS resource dropping on PRS/SRS bandwidth aggregation requirement
Proposal 2: RAN4 to start evaluating impact of PFL dropping due to collision with high priority DL signals/channels on requirements for PRS aggregation for positioning measurements after the issue is settled in RAN1.

# PRS-RSRP and PRS-RSRPP measurement reporting
Observation 1: In a measurement report element for PRS bandwidth aggregation across PFLs, UE reporting of PRS-RSRP or PRS-RSRPP for single PFL is supported.
Observation 2: Whether the UE reported PRS-RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs is FFS.
Proposal 3: To report single PRS-RSRP/RSRPP measurement in a measurement report for PRS bandwidth aggregation across PFLs, existing report mapping for PRS-RSRP/RSRPP is used.

# Whether to define PRS measurement accuracy requirements for PRS/SRS aggregation
Proposal 4: Reuse rel. 17 side conditions/propagation conditions for RSTD and UE Rx-Tx measurements to evaluate accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation.
Proposal 5: Accuracy of RSTD and UE Rx-Tx measurements based on PRS aggregation is evaluated and defined for Nsample = 4.

# PRS measurement period for bandwidth aggregation
Proposal 6: Rel. 17 gap-based measurement period requirement for RRC_CONNECTED mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation within MG in RRC_CONNECTED mode.

Proposal 7: Rel. 17 measurement period requirement for RRC_INACTIVE mode is used as a baseline for defining measurement period requirement for PRS bandwidth aggregation in RRC_INACTIVE mode.

# Report mapping table
Proposal 8: Use Table 1 and Table 2 for RSTD measurement report mapping for k = -1 and k = -2 respectively.
Proposal 9: Use Table 3 and Table 4 for absolute UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 10: Use  Table 5 and Table 6 for differential UE Rx-Tx time difference measurement report mapping for k=-1 and k = -2 respectively.
Proposal 11: Use Table 7 and Table 8 for UL-RTOA measurement report mapping for k=-1 and k = -2 respectively.
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