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Introduction
In this paper, we discuss one issue on UE PRS processing capabilities of Rel-16 (NR_pos-Core).

Discussion
FG13-1 in the latest RAN1 endorsed UE feature list [1] captures the common UE PRS processing capabilities that can be applicable to multiple positioning methods, using the name “Common”.
	13. NR Positioning
	13-1
	Common DL PRS Processing Capability
	1. Maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
a)	FR1 bands: {5, 10, 20, 40, 50, 80, 100}
b)	FR2 bands: {50, 100, 200, 400}

1. DL PRS buffering capability: Type 1 or Type 2
1. Type 1 – sub-slot/symbol level buffering
1. Type 2 – slot level buffering

1. Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz, which is supported and reported by UE.
1. T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
1. N: {0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50} ms


1. Max number of DL PRS resources that UE can process in a slot under it
3. FR1 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 15kHz, 30kHz, 60kHz
3. FR2 bands: {1, 2, 4, 6, 8, 12, 16, 24, 32, 48, 64} for each SCS: 60kHz, 120kHz

Note: The above parameters are reported assuming a configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than 30%.



There was a Note under the “Note” column, explaining that omission of a band/BC entry in the capability reported per band would mean that the feature is not supported on the band or the band combination. However, the Note also implies that the support or not on a particular band is positioning method specific.
	Note

	Need for location server to know if the feature is supported.

Notes for component 3:
a.UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
b.UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
c.UE DL PRS processing capability is defined for a single positioning frequency layer. UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
d.UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
e.The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning method in this band or band combination.



Observation 1: The following Note in FG13-1 implies that whether or not FG13-1 is supported on a band could be different for different positioning methods.
E.g.
· UE reports PRS processing capability for band A, and omits band B for DL-TDOA
· UE reports PRS processing capability for band B, and omits band A for DL-AoD

This common UE PRS processing capability was captured in TS 37.355 [2] as follows:
	[bookmark: _Toc83656221][bookmark: _Toc52548357][bookmark: _Toc52547827][bookmark: _Toc52547297][bookmark: _Toc52546767][bookmark: _Toc46486422]–	NR-DL-PRS-ProcessingCapability
The IE NR-DL-PRS-ProcessingCapability defines the common DL-PRS Processing capability. In the case of capabilities for multiple NR positioning methods are provided, the IE NR-DL-PRS-ProcessingCapability applies across the NR positioning methods and the target device shall indicate the same values for the capabilities in IEs NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities.



According to RAN2 description, NR-DL-PRS-ProcessingCapability containing a list of per band capabilities with each band entry corresponding to FG13-1 on a band, shall be the same for DL-TDOA, DL-AoD, and Multi-RTT, if UE reports support of more than one of the positioning methods.. 
Observation 2: RAN2 specification implies that even the band entries associated with FG13-1 should be the same across multiple positioning methods, if UE supports the multiple positioning methods.

We think the clarification is needed to align with RAN1 and RAN2 that it should not be allowed that if UE supports PRS processing on one band for DL-TDOA, and PRS processing on a different band for DL-AoD. This could also help guide the Rel-17 UE feature discussion when it comes to “common UE capabilities” for different methods.
Proposal 1: RAN1 to clarify that it is prohibited by specification that UE supports PRS processing on one band for DL-TDOA, and a different band for DL-AoD by omitting the band entries in the PRS processing capability reporting.

To fix this, the Note for FG13-1 could be updated as follows.
	Note

	Need for location server to know if the feature is supported.

Notes for component 3:
a.UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
b.UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
c.UE DL PRS processing capability is defined for a single positioning frequency layer. UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
d.UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
e.The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning methodPRS processing in this band or band combination.



By change positioning method to PRS processing, this feature is more like a common PRS processing capability that is not dependent on each positioning method, which is aligned with RAN2 specification.

Based on the discussion, we have the following proposal
Proposal 2: Change the Note column of FG13-1 as below.
	Note

	Need for location server to know if the feature is supported.

Notes for component 3:
a.UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
b.UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
c.UE DL PRS processing capability is defined for a single positioning frequency layer. UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
d.UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
e.The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning methodPRS processing in this band or band combination.



Conclusion
In this contribution, we have the following observations and proposals for correcting UE PRS processing capability.
Observation 1: The following Note in FG13-1 implies that whether or not FG13-1 is supported on a band could be different for different positioning methods.
E.g.
· UE reports PRS processing capability for band A, and omits band B for DL-TDOA
· UE reports PRS processing capability for band B, and omits band A for DL-AoD
Observation 2: RAN2 specification implies that even the band entries associated with FG13-1 should be the same across multiple positioning methods, if UE supports the multiple positioning methods.
Proposal 1: RAN1 to clarify that it is prohibited by specification that UE supports PRS processing on one band for DL-TDOA, and a different band for DL-AoD by omitting the band entries in the PRS processing capability reporting.
Proposal 2: Change the Note column of FG13-1 as below.
	Note

	Need for location server to know if the feature is supported.

Notes for component 3:
a.UE reports one combination of (N, T) values per band, where N is a duration of DL PRS symbols in ms processed every T ms for a given maximum bandwidth (B) in MHz supported by UE
b.UE is not expected to support DL PRS bandwidth that exceeds the reported DL PRS bandwidth value
c.UE DL PRS processing capability is defined for a single positioning frequency layer. UE capability for simultaneous DL PRS processing across positioning frequency layers is not supported in Rel.16 (i.e. for a UE supporting multiple positioning frequency layers, a UE is expected to process one frequency layer at a time)
d.UE DL PRS processing capability is agnostic to DL PRS comb factor configuration
e.The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS

Note: if the UE does not indicate this capability for a band or band combination, the UE does not support this positioning methodPRS processing in this band or band combination.
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