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In RAN1#101-e meeting [1], some text proposals were adopted in the specification and the agreements related to DL PRS processing capability were reached which are presented in the Appendix. 
In this contribution, we present our text proposal to fix one remaining issue on DL PRS for Rel-16 NR positioning.
DL PRS collision with SSB
In TS38.214 [2], a description related to DL PRS collision with SSB is below.
	The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 


A similar description is also captured in TS38.211 [3].
	-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for downlink PRS transmitted from the same non-serving cell;


However, regarding the collision between PRS and SSB from non-serving cells, the two descriptions above are not exactly the same. For descriptions in TS38.214, if the UE is provided the time frequency location of SSB, UE assumes that PRS and SSB are not mapped to the same symbol. While for TS38.211, if the UE is indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for PRS, UE assumes that PRS and SSB are not mapped to the same symbol. However, from our point of view, the higher-layer parameter ssb-PositionsInBurst-r16 is not equal to the SSB time-frequency location for the following reasons.
The parameter is introduced in RAN1#99 meeting [4] as part of SSB assistance data below.
	Agreement:
· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
· The SSB index indicated for QCL Type D and QCL Type C for a DL-PRS resource should be the same
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: The SSB assistance data can be provided at least when DL-PRS-QCL-Info for a DL-PRS Resource of a TRP indicates ‘QCL Type-D’ or ‘QCL Type C’, or when DL-PRS is punctured by SSB.
· Note: The SSB-positionInBurst parameter is needed only for SSB puncturing.
· Note: The feasibility of the working assumption above can be assessed by RAN2 and RAN3.


It can be seen that, the parameter ssb-PositionsInBurst is only provided in SSB assistance data to support PRS punctured by SSB. With this parameter, the UE can obtain which SSB is transmitted within a SSB burst and then assumes PRS from the same cell is not transmitted to any symbols contains SSB.
However, the time frequency location of SSB is not only determined by ssb-PositionsInBurst. From the same agreement above, we can also observe that the UE is provided with SSB assistance data when PRS is configured with QCL relation or when DL PRS is punctured by SSB. Therefore, when the UE is configured with QCL relation with SSB, it can also obtain the time frequency location of the SSB which has QCL relation with the PRS. Therefore, it can be concluded that the related description in TS 38.211 is not comprehensive.
In addition, we also checked the relevant content in the RAN2 specification TS 37.355 [5] as below. 
	[bookmark: _Toc46486430]NR-SSB-Config
The IE NR-SSB-Config defines SSB configuration.
-- ASN1START

NR-SSB-Config-r16 ::= SEQUENCE {
	nr-PhysCellID-r16					NR-PhysCellID-r16,
	nr-ARFCN-r16						ARFCN-ValueNR-r15,
	ss-PBCH-BlockPower-r16				INTEGER (-60..50),
	halfFrameIndex-r16					INTEGER (0..1),
	ssb-periodicity-r16					ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, ...},
	ssb-PositionsInBurst-r16			CHOICE {
		shortBitmap-r16						BIT STRING (SIZE (4)),
		mediumBitmap-r16					BIT STRING (SIZE (8)),
		longBitmap-r16						BIT STRING (SIZE (64))
	}																OPTIONAL, --Need OR
	ssb-SubcarrierSpacing-r16			ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
	sfn-SSB-Offset-r16					INTEGER (0..15),
	...
}

-- ASN1STOP


The parameter ssb-PositionsInBurst is optionally present. If the parameter is not presented, according to TS 38.211, for the PRS from non-serving cells, the UE can assume that the PRS can be mapped on any symbol even if the PRS is configured with QCL relation with SSB from the same cell. However, this assumption is not reasonable and not aligned with agreements.
Therefore, we propose two options to correct TS38.211.
Option 1
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell whose time frequency location is provided to the UE indicated by the higher-layer parameter ssb-PositionsInBurst-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >



Option 2
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16  or indicated by dl-PRS-QCL-Info-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >


Compared with these two options, Option 2 is our preference. Therefore, we propose that,
Proposal 1: 
· Adopt the following text proposals into TS 38.211 for the description of DL PRS collision with SSB.
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16  or indicated by dl-PRS-QCL-Info-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >



Conclusion
In this contribution, we discuss one remaining issue on DL PRS with the following proposal:
Proposal 1: 
· Adopt the following text proposals into TS 38.211 for the description of DL PRS collision with SSB.
	< Unchanged parts are omitted >
-	the symbol  is not used by any SS/PBCH block used by a serving cell for downlink PRS transmitted from the same serving cell or any SS/PBCH block from a non-serving cell indicated by the higher-layer parameter ssb-PositionsInBurst-r16  or indicated by dl-PRS-QCL-Info-r16 for downlink PRS transmitted from the same non-serving cell;
< Unchanged parts are omitted >
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Appendix
Agreement:
· UE is not expected to process DL PRS without configuration of measurement gap in Rel-16
· RAN1 assumes that no RAN4 requirements are to be defined for the case w/o configured measurement gap in Release 16
· Inform RAN4 about this agreement

[bookmark: _Hlk42175968]Agreement:
Carrier switching for aperiodic SRS for positioning is not supported in Release 16

Agreement:
· For the purpose of DL PRS processing capability with measurement gap, the maximum value of X = MGL/MGRP supported in specification should not exceed 30%
· Send LS to RAN4 WG
· Inform RAN4 WG that RAN1 WG has discussed the value X for UE DL PRS processing capability with measurement gap and has agreed that value of X supported in specification should not exceed 30%
· It is up to RAN4 to discuss and define value of X within 30% upper bound

[bookmark: _Hlk42175537]Agreement:
Adopt TP#1 in Section 2.3.3 of R1-2004960 for Clause 5.1.6.5 in TS 38.214

Agreement:
Endorse TP#2 in Section 2.3.3 of R1-2004960 for Clause 4.2.7.2 of TS 38.306 from a RAN1 perspective

[bookmark: _Hlk42175632]R1-2004959  LS on the UE DL PRS processing	RAN1

R1-2005047	LS on Capturing UE DL PRS Processing Capability	RAN1

Agreement:
Carrier switching for periodic and semi-persistent SRS for positioning is not supported in Release 16


