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Introduction
In Rel-16, a UE can perform timing measurements for up to two additional paths in addition to the first path. In Rel-17, reporting for multiple paths was extended by adding UE capabilities to support timing reporting for K>2 additional paths (27-13 and 27-14). In addition, it was also agreed to report RSRPP measurement for first path and additional paths. However, based on current UE capability list and signaling, reporting RSRPP for 1 or 2 additional paths is not possible. Thus, this contribution discusses this issue.
Discussion
With regards to FG 27-13 and FG 27-14 in [1], the candidate number of additional path reporting for DL-TDOA and Multi-RTT is {4, 6, 8} for timing are assumed to be the same for RSRPP report. In Rel-16, the additional path timing report for K=1 or 2 was supported for DL-TDOA and multi-RTT. The signaling for supporting additional paths is provided in IE additionalPathsReport-r16 as shown in the table below ([2], a capability defined by RAN2), and the number of additional paths K=1, 2 for timing report is provided in IE nr-AdditionalPathList-r16 by the UE to the LMF.
	Features
	Index
	Feature group
	Components
	Field name in TS 37.355 [9]
	Parent IE in TS 37.355 [9]
	Mandatory/Optional

	16. NR_pos-Core
	16-1
	Additional paths reporting 
	Indicates whether the UE supports additional paths reporting for Multi-RTT or DL-TDOA
	additionalPathsReport-r16
	NR-Multi-RTT-ProvideCapabilities-r16 or
NR-DL-TDOA-ProvideCapabilities-r16

LPP
	Optional with capability signalling



However, the RSRPP reporting was introduced in Rel-17, and there is no RSRPP reporting in Rel-16. Thus, currently, we have the following for Rel-17 UEs:
· Ability to report timing measurements for {1, 2, 4, 6, 8} additional paths, with 1 and 2 paths being supported by Rel-16 capabilities, and {4, 6, 8} paths being supported by Component 1 in 27-13 and 27-14
· Ability to report RSRPP for {4, 6, 8} additional paths with indication given by Component 2 in 27-13 and 27-14, where the maximum number of additional paths for RSRPP measurement is not  the same as that for timing measurement
It is not possible to report RSRPP measurement for 1 or 2 additional paths. Thus, there is a mismatch on the number of additional paths between the timing reporting and RSRPP reporting. However, RAN1 has reached the agreement on support RSRPP for all paths as following:
Agreement:
 Support reporting the path RSRP for the first path and for additional paths as part of DL-TDOA, UL-TDOA, and multi-RTT reporting enhancements.
 ·       FFS: Support introducing a request from the LMF to the UE/TRP when the path-RSRP for additional paths is desired to be reported.
 ·       FFS: Support of path RSRP for additional paths as part of DL-AoD.
Thus, we think such support is missing from current specification and UE capability report, and it ends up with not supporting the UE implementation that wants to keep the Rel-16 capability (e.g., up to 2 additional paths) but with the new RSRPP report. As in current signaling in TS37.355:

	additionalPathsExtSupport-r17			ENUMERATED { n4, n6, n8 }					OPTIONAL,
	additionalPathsExtSupport
This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-DL-TDOA-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.

NOTE:	The supportOfDL-PRS-FirstPathRSRP in IE NR-DL-TDOA-MeasurementCapability also applies to the additional paths.


Similar description appears for Multi-RTT as well.
The support of the first path RSRP applies to the additional paths but here the additional paths only contains the value of n4, n6, n8. 
In addition, if the reported max value of the additional paths is different between timing report and the RSRPP report, we think adding one note could solve the issue, i.e., constraining the two numbers to be the same. Thus, we can avoid dealing with the error case where different values have been picked by UE for the reported max value of the additional paths for timing and RSRPP reporting.
Proposal 1: Support of RSRPP reporting for K=1 and 2 additional paths for DL-TDOA and Multi-RTT. 
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	1. Support of additional detected path timing reporting for K>2 additional paths for UE-assisted DL-TDOA
2. Support of RSRPP reporting for additional paths if UE supports FG 27-13a
	Additional path reporting for UE-assisted DL-TDOA is not supported
	Per UE
	Component 1 candidate values: {4, 6, 8}

Component 2 candidate values: {1, 2, 4, 6, 8}

Note: the reported value of the additional paths should be same for the timing report and the RSRPP report.

Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of additional detected path timing reporting for K>2 additional paths for Multi-RTT
2. Support of RSRPP reporting for additional paths  if UE supports FG 27-14a
	Additional path reporting for Multi-RTT is not supported
	Per UE
	Component 1 candidate values: {4, 6, 8}

Component 2 candidate values: {1, 2, 4, 6, 8}

Note: the reported value of the additional paths should be same for the timing report and the RSRPP report.

Need for location server to know if the feature is supported.
	Optional with capability signaling.




For DL-TDOA
	additionalPathsExtSupport
This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-DL-TDOA-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.

NOTE:	The supportOfDL-PRS-FirstPathRSRP in IE NR-DL-TDOA-MeasurementCapability also applies to the additional paths (including the number of additional paths supported in Rel-16 and Rel-17).


For Multi-RTT
	additionalPathsExtSupport
This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-Multi-RTT-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.
NOTE:	The supportOfDL-PRS-FirstPathRSRP in IE NR-Multi-RTT-MeasurementCapability also applies to the additional paths (including the number of additional paths supported in Rel-16 and Rel-17).




Conclusion 
Proposal 1: Support of RSRPP reporting for K=1 and 2 additional paths for DL-TDOA and Multi-RTT. 
	27. NR_pos_enh
	27-13
	Additional path reporting for UE-assisted DL-TDOA
	1. Support of additional detected path timing reporting for K>2 additional paths for UE-assisted DL-TDOA
2. Support of RSRPP reporting for additional paths if UE supports FG 27-13a
	Additional path reporting for UE-assisted DL-TDOA is not supported
	Per UE
	Component 1 candidate values: {4, 6, 8}

Component 2 candidate values: {1, 2, 4, 6, 8}

Note: the reported value of the additional paths should be same for the timing report and the RSRPP report.

Need for location server to know if the feature is supported.
	Optional with capability signaling.

	27. NR_pos_enh
	27-14
	Additional path reporting for Multi-RTT
	1. Support of additional detected path timing reporting for K>2 additional paths for Multi-RTT
2. Support of RSRPP reporting for additional paths  if UE supports FG 27-14a
	Additional path reporting for Multi-RTT is not supported
	Per UE
	Component 1 candidate values: {4, 6, 8}

Component 2 candidate values: {1, 2, 4, 6, 8}
Note: the reported value of the additional paths should be same for the timing report and the RSRPP report.

Need for location server to know if the feature is supported.
	Optional with capability signaling.



For DL-TDOA
	additionalPathsExtSupport
This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-DL-TDOA-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.

NOTE:	The supportOfDL-PRS-FirstPathRSRP in IE NR-DL-TDOA-MeasurementCapability also applies to the additional paths (including the number of additional paths supported in Rel-16 and Rel-17).


For Multi-RTT
	additionalPathsExtSupport
This field, if present, indicates that the target device supports the nr-AdditionalPathListExt reporting in IE NR-Multi-RTT-SignalMeasurementInformation. The enumerated value indicates the number of additional paths supported by the target device.
NOTE:	The supportOfDL-PRS-FirstPathRSRP in IE NR-Multi-RTT-MeasurementCapability also applies to the additional paths (including the number of additional paths supported in Rel-16 and Rel-17).
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