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In RAN1#100b-e meeting [1], some details of UE DL PRS processing for UE capability were discussed under email thread [100b-e-NR-Pos-01]. The following agreements related to DL PRS processing capability were reached. 
Agreement:
· [bookmark: _GoBack]For the purpose of DL PRS processing capability, the duration of DL PRS symbols (K) in ms within any P msec window, is calculated by
· Type 1 duration calculation with
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· Type 2 duration calculation with 
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· where 
· Type 1 or Type 2 is reported as UE capability,
· S is the set of slots of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference),
· for Type 1, [Tsstart, Tsend]is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot . 
· Interval[Tsstart, Tsend] considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference).
Agreement:
· For UE DL PRS processing capability, 
· 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
· Additionally, UE reports new parameter, number of DL PRS resources that UE can process in a slot, which is reported per SCS per band. 
· Values: {1, 2, 4, 8, 12, 16, 32, 64}
· The following sets of values for N, T and B are supported
· Values for N = {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms
· Values for T = {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
· Values for maximum BW reported by UE = {5, 10, 20, 40, 50, 80, 100, 200, 400} MHz
Agreement:
The reporting of (N, T) values for maximum BW in MHz is not dependent on SCS
Agreement:
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)
Agreement:
UE capability for DL PRS processing is defined assuming the case with configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than X%
· FFS: X
In [100b-e-NR-Pos-03] email discussion, there were agreements related to UE capability for SRS for positioning.
Agreement:
Introduce a new UE capability for the number of SRS resources for positioning on a symbol for intra-band CA
· FFS: Capability for simultaneous SRS transmission across bands for inter-band CA
Agreement:
· A new UE capability is introduced for the number of simultaneous transmissions of SRS resources for positioning for inter-band CA, where the SRS resources are on different CCs.  
Furthermore, the feature group structure of UE features for positioning in general was discussed on the reflector under “[100b-e-NR-UEFeatures-Positioning-01]”. The agreed FG structure and the finalized summary from the rapporteur were in [2]. 
One agreement was agreed in [100b-e-NR-UEFeatures-Positioning-02].
Agreements:
Introduce the following 2 FGs: 
· Support of simultaneous processing for DL AoD and DL TDoA measurements 
· If it is not indicated, a UE is not expected to perform simultaneously the processing for deriving DL AoD and DL TDoA measurements 
· Support of simultaneous processing for DL AoD and M-RTT measurements 
· If it is not indicated, a UE is not expected to perform simultaneously the processing for deriving DL AoD and M-RTT measurements 
Some more discussions on detailed components for positioning UE feature were in [100b-e-NR-UEFeatures-Remaining] and the summary from the rapporteur was in [3].
In this contribution, we present our views on some remaining issues of UE features for Rel-16 NR positioning.
NR positioning UE features 
In [3], a summary of companies’ views on components of UE features for NR positioning were presented. In the following, we provide our views on some components.
· FG 13-1
	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}

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

3. 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.
a) T: {8, 16, 20, 30, 40, 80, 160, 320, 640, 1280} ms
b) N: {0.125, 0.25, 0.5, 1, 2, 4, 8, 12, 16, 20, 25, 30, 35, 40, 45, 50} ms

Notes:
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 

4. Max number of DL PRS resources that UE can process in a slot under it
a. FR1 bands: {1, 2, 4, [6], 8, [12], 16, [24], 32, [48], 64} for each SCS: 15kHz, 30kHz, 60kHz
b. 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 X% (FFS: X).
FFS case w/o measurement gap configured


We suggest to remove “FFS case w/o measurement gap configured” at the end of components description.  During [100b-e-NR-Pos-01] email discussion, there was a proposal to define UE PRS processing capability when measurement gap is not configured. However, majority of companies do not see much value and cannot accept support of UE DL PRS processing capability for the case when MG is not configured. As a result, the agreement is that UE capability for DL PRS processing is defined assuming the case with configured measurement gap and a maximum ratio of measurement gap length (MGL) / measurement gap repetition period (MGRP) of no more than X%. It is clear that it has already been concluded that UE capability for DL PRS processing in Rel-16 is defined assuming the case with configured measurement gap. So no need FFS for case w/o measurement gap configured.
· FG of simultaneous transmissions of SRS for positioning on a symbol
During [100b-e-NR-Pos-03] email discussion, there were agreements related to UE capability for SRS for positioning. Two new UE capabilities were agreed for SRS for positioning. We propose to capture them as the following FG.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	13. NR Positioning
	13-x
	Simultaneous SRS transmission for intra-band CA
	1. The number of SRS resources for positioning on a symbol for intra-band CA.
Values: {1,2}
	13-8
	Yes

	13. NR Positioning
	13-y
	Simultaneous SRS transmission for inter-band CA
	1. The number of simultaneously transmitted SRS resources for positioning for inter-band CA.
Values: {1,2}
	13-8
	Yes



· FG of additional path for time-based measurement report
In TS 37.355 [5], additional path for time-based measurement is captured in the IE ‘NR-DL-TDOA-MeasElement-r16’ and ‘NR-Multi-RTT-MeasElement-r16’. Correspondingly, UE capability of additional path report was captured in TS 37.355 [5], where the UE can indicate the location server whether it can support reporting of timing information for additional detected path for associated ToA measurements as below. More background and details of additional path for time-based measurement report can be referred to our companion contribution in [4].
	NR-DL-TDOA-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-TDOA-Mode-r16					PositioningModes,
	nr-DL-TDOA-MeasCapability-r16 		NR-DL-PRS-MeasCapability-r16	OPTIONAL,
	nr-DL-TDOA-MeasSupported-r16			BIT STRING {	prsrsrpSup		(0)} (SIZE(1..8)),
	additionalPathsReport-r16			ENUMERATED { supported }						OPTIONAL,
	periodicalReporting-r16				ENUMERATED { supported }				OPTIONAL,
...}

	NR-Multi-RTT-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-PRS-MeasCapability-r16 		NR-DL-PRS-MeasCapability-r16,
[bookmark: _Hlk31809299]	nr-UL-SRS-MeasCapability-r16			NR-UL-SRS-MeasCapability-r16,
	nr-Multi-RTT-MeasSupported-r16			BIT STRING {	prsrsrpSup		(0)} (SIZE(1..8)),
	additionalPathsReport-r16			ENUMERATED { supported }						OPTIONAL,
	periodicalReporting-r16				ENUMERATED { supported }						OPTIONAL,
	...
}


To align with RAN2’s specification, we propose to add a component to FG 13-6 and 13-11 as the following.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	13. NR Positioning
	13-6
	DL PRS RSTD/[RSRP] Measurement Report for DL-TDOA
	1. [DL RSTD measurements per pair of TRPs. Values = {1, 2, 3, 4}]
2. [Support RSRP measurements. Values = {0, 1}]
3. Support of additional path report. Values = {0, 1, 2}
	13-3
	No

	13. NR Positioning
	[13-11]
	[UE Rx-Tx Measurement Report for Multi-RTT]
	1. Max number of UE Rx–Tx time difference measurements corresponding to a single SRS resource/resource set for positioning with each measurement corresponding to a single DL PRS resource/resource set.
Note: The DL PRS resource/resource sets can be in different positioning frequency layers
2. Support of additional path report. Values = {0, 1, 2}

	13-4 and 13-8
	No
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