3GPP TSG-RAN3 Meeting #108e	R3-203749
Online, 1st – 11th June 

Agenda Item:	31.2
Source: 	Ericsson, NTT DOCOMO
Title:  	Reporting of per beam measurements and SFTD for E-CID inter-RAT results in LPPa
Document for:	Discussion and approval
Introduction
· In RAN3#107-e, RAN3 agreed to support reporting of NR cells as inter-RAT measurements for E-CID in LPPa. The related CR in [1] was agreed.
· In RAN3#107bis-e, RAN3 agreed to support NR E-CID in NRPPa [2], with the transfer of the following information from gNB to LMF: 
· NR CGI, Cell Portion ID, SS-RSRP, SS-RSRQ, CSI-RSRP, and CSI-RSRQ.  
· Both cell-level and beam-level measurements for RSRP and RSRQ are supported

As a consequence of the two agreements above, we discuss in this paper the support of reporting of SSB indices from NR UE in current eNB Inter-RAT measurement for E-CID. Further points are also clarified regarding some LTE cells measurements that can be reported to the e-SMLC data base in order to improve the accuracy of positioning assistance data.
Discussion
Addition of beam measurement to LPPa
Since eNB already supports measuring neighbour NR cell quality by Inter-RAT measurement and UE can report SSB index level in LPP (see extract from TS 37.355 below), it is proposed to add per beam measurement in the inter-RAT measurement results for NR.

[bookmark: _Toc37681176]6.5.9.2	NR-ECID Location Information Elements
-- ASN1START

NR-ECID-SignalMeasurementInformation-r16 ::= SEQUENCE {
	nr-PrimaryCellMeasuredResults-r16	NR-MeasuredResultsElement-r16,
	nr-MeasuredResultsList-r16			NR-MeasuredResultsList-r16	OPTIONAL,
	...
}

NR-MeasuredResultsList-r16 ::= SEQUENCE (SIZE(1..32)) OF MeasuredResultsElement-r16

NR-MeasuredResultsElement-r16 ::= SEQUENCE {
	systemFrameNumber				BIT STRING (SIZE (10)),	
	trp-ID-r16						TRP-ID-r16			OPTIONAL,
	measResultNR-r16				SEQUENCE {
		cellResults-r16					SEQUENCE{
			resultsSSB-Cell-r16				MeasQuantityResults-r16				OPTIONAL,
			resultsCSI-RS-Cell-r16			MeasQuantityResults-r16				OPTIONAL
		},
		rsIndexResults-r16				SEQUENCE{
			resultsSSB-Indexes-r16			ResultsPerSSB-IndexList-r16			OPTIONAL,
			resultsCSI-RS-Indexes-r16		ResultsPerCSI-RS-IndexList-r16		OPTIONAL
		}																		OPTIONAL
	},
	...
}

MeasQuantityResults-r16 ::= SEQUENCE {
	nr-RSRP-r16	INTEGER (0..127)		OPTIONAL,
	nr-RSRQ-r16	INTEGER (0..127)		OPTIONAL
}

ResultsPerSSB-IndexList-r16::= SEQUENCE (SIZE (1..64)) OF ResultsPerSSB-Index-r16

ResultsPerSSB-Index-r16 ::= SEQUENCE {
[bookmark: _Hlk40363479]	ssb-Index-r16					INTEGER (0..63),
	ssb-Results-r16					MeasQuantityResults-r16					OPTIONAL
}

ResultsPerCSI-RS-IndexList-r16::= SEQUENCE (SIZE (1..64)) OF ResultsPerCSI-RS-Index-r16

ResultsPerCSI-RS-Index-r16 ::= SEQUENCE {
	csi-RS-Index-r16				INTEGER (0..95),
	csi-RS-Results-r16				MeasQuantityResults-r16					OPTIONAL
}

-- ASN1STOP

We describe below how we can add such information to LPPa in the E-CID Inter-RAT measurement results, where a list of beam level measurement result for each SSB index NR SS-RSRP/RSRQ beam result are added on top of the cell-level measurement result.

[bookmark: _Toc534730158]9.2.13	Inter-RAT Measurement Result
The purpose of the Inter-RAT Measurement Result information element is to provide the Inter-RAT measurement results.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Inter-RAT Measured Results
	
	1.. <maxnoMeas>
	
	

	>CHOICE Inter-RAT Measured Results Value
	M
	
	
	

	>>Result GERAN
	M
	1..<maxGERANMeas>
	
	

	>>>ARFCN of BCCH
	M
	
	INTEGER (0..1023, ...)
	

	>>>Physical CellId GERAN
	M
	
	INTEGER (0..63, ...)
	

	>>>RSSI
	M
	
	INTEGER(0..63, ...)
	

	>>Result UTRAN
	
	1..<maxUTRANMeas>
	
	

	>>>UARFCN
	M
	
	INTEGER (0..16383, ...)
	

	>>>CHOICE Physical CellId UTRA
	M
	
	
	

	>>>>Physical CellId UTRA FDD
	M
	
	INTEGER (0..511, ...)
	

	>>>>Physical CellId UTRA TDD
	M
	
	INTEGER (0..127, ...)
	

	>>>UTRA RSCP
	O
	
	INTEGER(-5..91, ...)
	

	>>>UTRA EcNo
	O
	
	INTEGER(0..49, ...)
	This IE applies to FDD only.

	>>Result NR
	M
	1..<maxNRMeas>
	
	

	>>>NR ARFCN
	M
	
	INTEGER (0.. 3279165)
	

	>>>NR PCI
	M
	
	INTEGER (0..1007)
	

	>>>NR SS-RSRP
	O
	
	INTEGER (0..127)
	

	>>>NR SS-RSRQ
	O
	
	INTEGER (0..127)
	

	>>>SSB Index List
	O
	1..<maxResultsPerSSBIndex>
	
	

	>>>>SSB Index 
	O
	
	INTEGER (0..63)
	Index of SSB in results NR

	>>>>NR SS-RSRP beam value
	O
	
	INTEGER (0..127)
	beam level measurement result of NR SS-RSRP

	>>>>NR SS-RSRQ beam value
	O
	
	INTEGER (0..127)
	beam level measurement result of NR SS-RSRQ



	Range bound
	Explanation

	maxnoMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 63.

	maxGERANMeas
	Maximum no. of GERAN cells that can be reported with one message. Value is 8.

	maxUTRANMeas
	Maximum no. of UTRAN cells that can be reported with one message. Value is 8.

	maxNRMeas
	Maximum no. of NR cells that can be reported with one message. Value is 32.

	maxResultsPerSSBIndex
	Maximum no. of SSB indices that can be reported with in ine message. Value is 64



Proposal 1: Add per SS beam index measurement in the inter-RAT measurement results for NR

Reporting of SFN and frame timing difference (STFD)
[bookmark: _GoBack]For complimentary information on this section, we invite the reader to check our paper in [3].

The SFN and frame boundary timing difference (SFTD) measurement has been already defined in TS 36.214 for LTE UEs, where UEs can be configured to report measurements of the timing difference between an LTE PCell and an NR cell when UE is in RRC connected mode. Below is the definition of the SFTD measurement from the TS 36.214.

5.1.34	SFN and frame timing difference (SFTD)
	Definition
	The observed SFN and frame timing difference (SFTD) between an E-UTRA PCell and an NR PSCell (for EN-DC), or an NR PCell and an E-UTRA PSCell (for NE-DC), or an E-UTRA PCell and an NR neighbouring cell is defined as comprising the following two components:

-	SFN offset = (SFNPCell - SFNTRGCell) mod 1024, where SFNPCell is the SFN of a PCell radio frame and SFNTRGCell is the SFN of the target-cell radio frame of which the UE receives the start closest in time to the time when it receives the start of the PCell radio frame.

-	Frame boundary offset = , where TFrameBoundaryPCell is the time when the UE receives the start of a radio frame from the PCell, TFrameBoundaryTRGCell is the time when the UE receives the start of the radio frame, from the target cell, that is closest in time to the radio frame received from the PCell. The unit of (TFrameBoundaryPCell - TFrameBoundaryTRGCell) is Ts.

	Applicable for
	RRC_CONNECTED



NOTE :	Refer to 3GPP TS38.133 [18] for applicability to intra-frequency, inter-frequency or inter-RAT.

Based on the definition of SFTD in LTE, the UEs are able to report this measurement between an E-UTRA PCell and an NR PSCell (e.g., for EN-DC); this means that eNB can be collecting SFTD measurements from UEs when in RRC_CONNECTED mode. 

From our view, by collecting these SFTD measurements to the e-SMLC, it will become possible to proactively create a database of timing differences between the LTE and NR cells, which can be used as effective timing references for the OTDOA assistance data and improving the overall positioning estimation computation. Otherwise, the OTDOA procedure would mainly fail to perform. 

This is also motivated with the fact that in combined NR+LTE scenario that will continue to exist, the UE can measure the timing difference between the Pcell and other measured cells from other RATs. Therefore, it is highly beneficial to report such measurement to the location server.

Observation 1: it is beneficial to report the measured SFTD from the Pcell and other measured cells to the e-SMLC for the OTDOA timing reference.

In RRC specification, the structure of the SFTD is defined as below. 

SFTD:
MeasResultCellListSFTD-NR information element
-- ASN1START
-- TAG-MEASRESULTCELLLISTSFTD-NR-START

MeasResultCellListSFTD-NR ::=          SEQUENCE (SIZE (1..maxCellSFTD)) OF MeasResultCellSFTD-NR

MeasResultCellSFTD-NR ::=              SEQUENCE {
    physCellId                            PhysCellId,
    sfn-OffsetResult                      INTEGER (0..1023),
    frameBoundaryOffsetResult             INTEGER (-30720..30719),
    rsrp-Result                           RSRP-Range                      OPTIONAL
}

-- TAG-MEASRESULTCELLLISTSFTD-NR-STOP
-- ASN1STOP

The SFN-offset corresponds to the radio frame boundary difference between the PCell and an NR cell as specified in TS 38.215 and TS 38.133. The frame boundary offset on the other hand may differ based on where the UE is in a cell (caused by varying propagation in different part of cell); so it can be necessary to report pertinent values that can be useful for measuring timing difference such as the  min/max value of frame boundary offset to e-SMLC as well as the average value for having complete information. We propose to have the full set of information signalled over LPPa: min, max and average

	>>>MeanFrameBoundary-Offset
	M
	
	INTEGER (-30720..30719)
	Average value of the frame boundary offset observed between PCell and the measured cell.

	>>>MinFrameBoundary-Offset
	M
	
	INTEGER (-30720..30719)
	Minimum value of the frame boundary offset observed between PCell and the measured cell.

	>>>MaxFrameBoundary-Offset
	M
	
	INTEGER (-30720..30719)
	Maximum value of the frame boundary offset
observed between PCell and the measured cell.




Proposal 2: RAN3 to support transferring of SFTD measurements results (SFN Offset and frame Boundary offset min/max/mean values) from LTE cells to E-SMLC via LPPa in the E-CID Measurement Result.

For inter-RAT measurement in 9.2.13, it has been agreed that LPPa supports eNB to measure neighbour NR cell quality. Therefore, eNB can also report Inter-RAT STFD measurement when the UE is in NR cell.

Proposal 3: SFTD measurements are also reported from eNB in inter-RAT measurement NR results

A CR for agreement is proposed in [4].
Conclusion
Based on the discussion above, we made the following observation and proposals.

Proposal 1: Add per SS beam index measurement in the inter-RAT measurement results for NR

Observation 1: it is beneficial to report the measured SFTD from the LTE cell to the e-SMLC  for the OTDOA timing reference.

Proposal 2: RAN3 to support transferring of SFTD measurements results (SFN Offset and frame Boundary offset min/max/mean values) from LTE cells to E-SMLC via LPPa in the E-CID Measurement Result.

Proposal 3: SFTD measurements are also reported from eNB in inter-RAT measurement results from NR cells

We propose to agree on the CR in [4].
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