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1	Introduction
In this contribution, we discuss the following remaining issues based on the latest LPP specification [1].
· Information in the AD request
· SMTC of SSB configuration
2	Discussion
2.1	Information in the AD request
Unlike Rel-15 where E-UTRA RSTD was introduced as an inter-RAT measurement of NR, we did not introduce NR PRS measurement as an inter-RAT measurement of E-UTRA in Rel-16, which means that if UE is connected to E-UTRA with 5GC (option 5), UE does not support NR PRS measurement. This holds even if UE supports ng-ENDC but before ng-ENDC is configured.
Observation 1: UE does not support NR PRS measurement in Option 5.
However, when UE if configured with ng-ENDC (option 7), since UE has an NR connection, UE is able to measure NR PRS, as it is no longer an inter-RAT measurement.
Observation 2: UE support NR PRS measurement in Option 7.
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Figure 1 Illustration of Option 5 and Option 7
The current LPP supports UE reporting the PCell information in the IE CommonIEsRequestAssistanceData of the message RequestAssistanceData. In Rel-15, considering RAN architecture, the PCell can be either an LTE cell or an NR cell. With this information, LMF cannot distinguish between Option 5 and Option 7, and has no idea whether UE supports NR PRS measurement.
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
	...,
	[[
		segmentationInfo-r14		SegmentationInfo-r14		OPTIONAL	-- Cond Segmentation
	]],
	[[
		periodicAssistanceDataReq-r15
									PeriodicAssistanceDataControlParameters-r15
																OPTIONAL,	-- Cond PerADreq
		primaryCellID-r15			NCGI-r15					OPTIONAL	-- Cond NR
	]]
}

-- ASN1STOP

Therefore, we suggest to include PSCell information as an optional field in the request assistance data message so that LMF could have knowledge of the UE NR connectivity, and it further helps LMF to decide whether to instigate NR positioning method or not.
Proposal 1: Introduce PSCell information reporting in CommonIEsRequestAssistanceData.
· The changes are included in the TP in section 5.1.

2.2	SMTC of SSB configuration
SSB configuration currently captures SMTC as follows.
	SSB-Configuration-r16  ::=          SEQUENCE {
    carrierFreq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    smtc-r16                            SSB-MTC                                                            OPTIONAL, -- Need S
    sfn-Offset-r16                      INTEGER (0..maxNrofFFS-r16),
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}



In RAN1 agreements in RAN1#99 and LS [2], SMTC is configured per SSB frequency. However, currently SMTC is provided per SSB cell with all the remaining information to identify the SSB timing already being available. Hence, the use of SMTC is questionable.
	Agreement:
· For SRS for positioning, if the spatialRelationInfo or pathlossReferenceRS indicates an SSB, the following information can be provided for the indicated SSB:
· PCI of the cell
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with values: ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values: {0,1,2,…15}
· Smtc per SSB frequency layer with values : SSB-MTC 
· SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.
· SSB Index
· SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: RAN1 assumes that the above information is indicated in RRC



In addition, procedure-wise there is no description on how UE measures/searches SSB with this SMTC, nor is there any field description of SMTC, although the need code is Need S.
Third, RAN4 agreed that UE is not required to perform additional SSB measurement that serves as PRS QCL source reference signal, which we believe should be extended as well to spatial relation and pathloss reference for SSB.
Therefore, we do not think SMTC should be provided in SSB-Configuration.
Proposal 2: Delete the fields smtc-r16 and duration-r16 from NR-SSB-Config-r16.
· The changes are included in the TP in section 5.2.
3	Conclusions
In this document, we provide our proposals on several remaining issues based on the latest LPP specification.
Proposal 1: Introduce PSCell/ information reporting in CommonIEsRequestAssistanceData.
· The changes are included in the TP in section 5.1.
Proposal 2: Delete the fields smtc-r16 and duration-r16 from NR-SSB-Config-r16.
· The changes are included in the TP in section 5.2.
· 
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5	Appendix
5.1	TP to support PSCell/SCell information report (Section 2.1)
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
6.4.2	Common Positioning
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
[bookmark: _Toc27765181]–	CommonIEsRequestAssistanceData
The CommonIEsRequestAssistanceData carries common IEs for a Request Assistance Data LPP message Type.
-- ASN1START

CommonIEsRequestAssistanceData ::= SEQUENCE {
	primaryCellID		ECGI		OPTIONAL,	-- Cond EUTRA
	...,
	[[
		segmentationInfo-r14		SegmentationInfo-r14		OPTIONAL	-- Cond Segmentation
	]],
	[[
		periodicAssistanceDataReq-r15
									PeriodicAssistanceDataControlParameters-r15
																OPTIONAL,	-- Cond PerADreq
		primaryCellID-r15			NCGI-r15					OPTIONAL	-- Cond NR
	]]
	[[
		psCellID-r16			CHOICE {
			eutra-r16			ECGI,
			nr-16				NCGI-r15
		}										OPTIONAL,
	]]
}

-- ASN1STOP

	Conditional presence
	Explanation

	EUTRA
	The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted for non-EUTRA and non-NB-IoT user plane support.

	Segmentation
	This field is optionally present, need OP, if lpp-message-segmentation-req has been received from the location server with bit 1 (targetToServer) set to value 1. The field shall be omitted if lpp‑message‑segmentation-req has not been received in this location session, or has been received with bit 1 (targetToServer) set to value 0.

	PerADreq
	The field is mandatory present if the target device requests periodic assistance data delivery. Otherwise it is not present.

	NR
	The field is mandatory present for NR access. The field shall be omitted for non-NR user plane support.



	CommonIEsRequestAssistanceData field descriptions

	primaryCellID
This parameter identifies the current primary cell for the target device. 

	segmentationInfo
This field indicates whether this RequestAssistanceData message is one of many segments, as specified in clause 4.3.5.

	periodicAssistanceDataReq
This field indicates a request for periodic assistance data delivery, as specified in clause 5.2.1a.

	psCellID
This field indicates Cell ID for the PSCell in case of DC.


------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------

5.2	TP to remove SMTC from SSB configuration (Section 2.2)
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
[bookmark: _Toc20425655][bookmark: _Toc29321051]6.4.2.1	Common NR assistance data Information Elements
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------
–	NR-SSB-Config
The IE NR-SSB-Config defines SSB configuration.
-- ASN1START

NR-SSB-Config-r16 ::= SEQUENCE {
	
 	trp-ID-r16					TRP-ID-r16,
	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
	ssbSubcarrierSpacing-r16			ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
	sfn-SSB-Offset-r16					INTEGER (0..15),
	smtc-r16							SEQUENCE {
		periodicityAndOffset-r16				CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									INTEGER (0..159)
		},
	duration-r16						ENUMERATED { sf1, sf2, sf3, sf4, sf5, ... }
	}

}


-- ASN1STOP
------------------------------------------------------- UNCHANGED PARTS -------------------------------------------------------

