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[bookmark: _Toc534730072]/**** Start Change ****/
[bookmark: _Toc534730056]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 36.401:"Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Architecture Description".
[3]	3GPP TS 36.413:"Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".
[4]	ITU-T Recommendation X.691 (2002-07): "Information technology - ASN.1 encoding rules - Specification of Packed Encoding Rules (PER) ".
[5]	3GPP TS 36.104:"Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Base Station (BS) radio transmission and reception".
[6]	3GPP TS 36.211:"Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Physical Channels and Modulation".
[7]	3GPP TS 23.032:"Technical Specification Group Services and System Aspects; Universal Geographical Area Description (GAD)".
[8] 	3GPP TS 36.133:"Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management".
[9]	3GPP TR 25.921 (version.7.0.0): "Guidelines and principles for protocol description and error handling".
[10]	3GPP TS 36.331:"Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification".
[11]	IEEE Std 802.11™-2012, IEEE Standard for Information technology - Telecommunications and information exchange between systems - Local and metropolitan area network. 
[12]	3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures".
[13]	3GPP TS 36.355: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE Positioning Protocol (LPP)".
[xx]	3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".


/**** Next Change ****/

8.2	Location Information Transfer Procedures
[bookmark: _Toc534730073]8.2.1	E-CID Measurement Initiation
[bookmark: _Toc534730074]8.2.1.1	General
The purpose of E-CID Measurement Initiation procedure is to allow the E-SMLC to request the eNB to report E-CID measurements used by E-SMLC to compute the location of the UE.
[bookmark: _Toc534730075]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: E-CID Measurement Initiation procedure, successful operation
The E-SMLC initiates the procedure by sending an E-CID MEASUREMENT INITIATION REQUEST message. If the eNB is able to initiate the requested E-CID measurements, it shall reply with the E-CID MEASUREMENT INITIATION RESPONSE message.
The Measured Results IE shall be included in the E-CID Measurement Result IE of the E-CID MEASUREMENT INITIATION RESPONSE message when measurement results other than the "Cell-ID" have been requested.
If the Report Characteristics IE is set to "OnDemand", the eNB shall return the result of the measurement in the E-CID MEASUREMENT INITIATION RESPONSE message including, if available, the E-UTRAN Access Point Position IE in the E-CID Measurement Result IE, and the E-SMLC shall consider that the E-CID measurements for the UE has been terminated by the eNB. If available, the eNB shall include the Cell Portion ID IE in the E-CID MEASUREMENT INITIATION RESPONSE message. Upon reception of the Cell Portion ID IE, the E-SMLC may use the value as the cell portion for the measurement. If the Report Characteristics IE is set to "OnDemand" and the Inter-RAT Measurement Quantities IE is included in the E-CID MEASUREMENT INITIATION REQUEST message, the eNB shall, if supported, provide the corresponding measurements, if available in the eNB, in the Inter-RAT Measurement Result IE in E-CID MEASUREMENT INITIATION RESPONSE message. If the Report Characteristics IE is set to "OnDemand" and the WLAN Measurement Quantities IE is included in the E-CID MEASUREMENT INITIATION REQUEST message, the eNB shall, if supported, provide the corresponding measurements, if available in the eNB, in the WLAN Measurement Result IE in E-CID MEASUREMENT INITIATION RESPONSE message.
If the Report Characteristics IE is set to "Periodic", the eNB shall initiate the requested measurements and shall reply with the E-CID MEASUREMENT INITIATION RESPONSE message without including either the E-CID Measurement Result IE or the Cell Portion ID IE in this message. The eNB shall then periodically initiate the E-CID Measurement Report procedure for the measurements, with the requested reporting periodicity.
[bookmark: _Toc534730076]8.2.1.3	Unsuccessful Operation


Figure 8.2.1.3-1: E-CID Measurement Initiation procedure, unsuccessful operation
If the eNB is not able to initiate at least one of the requested E-CID measurements, the eNB shall respond with an E-CID MEASUREMENT INITIATION FAILURE message.
[bookmark: _Toc534730077]8.2.1.4	Abnormal Conditions
Void
[bookmark: _Toc534730078]8.2.2	E-CID Measurement Failure Indication
[bookmark: _Toc534730079]8.2.2.1	General
The purpose of the E-CID Measurement Failure Indication procedure is for the eNB to notify the E-SMLC that the E-CID measurements previously requested with the E-CID Measurement Initiation procedure can no longer be reported.
[bookmark: _Toc534730080]8.2.2.2	Successful Operation


Figure 8.2.2.2-1: E-CID Measurement Failure Indication, successful operation
Upon reception of the E-CID MEASUREMENT FAILURE INDICATION message, the E-SMLC shall consider that the E-CID measurements for the UE have been terminated by the eNB.
[bookmark: _Toc534730081]8.2.2.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc534730082]8.2.2.4	Abnormal Conditions
Void.
[bookmark: _Toc534730083]8.2.3	E-CID Measurement Report
[bookmark: _Toc534730084]8.2.3.1	General
The purpose of E-CID Measurement Report procedure is for the eNB to provide the E-CID measurements for the UE to the E-SMLC.
[bookmark: _Toc534730085]8.2.3.2	Successful Operation


Figure 8.2.3.2-1: E-CID Measurement Report procedure, successful operation
The eNB initiates the procedure by sending an E-CID MEASUREMENT REPORT message. The E-CID MEASUREMENT REPORT message contains the E-CID measurement results according to the measurement configuration in the respective E-CID MEASUREMENT INITIATION REQUEST message.
The Measured Results IE shall be included in the E-CID Measurement Result IE of the E-CID MEASUREMENT REPORT message when measurement results other than the "Cell-ID" have been requested.
If available, the eNB shall include the E-UTRAN Access Point Position IE which is the configured estimated serving antenna position in the E-CID Measurement Result IE within the E-CID MEASUREMENT REPORT message. Upon reception of this E-UTRAN Access Point Position IE, the E-SMLC may use the value as the geographical position of the E-UTRAN access point.
If available, the eNB shall include the Cell Portion ID IE in the E-CID MEASUREMENT REPORT message. Upon reception of the Cell Portion ID IE, the E-SMLC may use the value as the cell portion for the measurement.

/**** Next Change ****/

[bookmark: _Toc534730126]9.1.1.1	E-CID MEASUREMENT INITIATION REQUEST
This message is sent by E-SMLC to initiate E-CID measurements.
Direction: E-SMLC  eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	LPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	E-SMLC Measurement ID
	M
	
	INTEGER(1..15,…)
	
	YES
	reject

	Report Characteristics
	M
	
	ENUMERATED(OnDemand, Periodic,…)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED(120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…)
	
	YES
	reject

	Measurement Quantities
	
	1 .. <maxnoMeas>
	
	
	EACH
	reject

	>Measurement Quantities Item
	M
	
	ENUMERATED (Cell-ID, Angle of Arrival, Timing Advance Type 1, Timing Advance Type 2, RSRP, RSRQ,…, en-gNB RSPR, en-gNB RSRQ)
	
	-
	-

	Inter-RAT Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	ignore

	>Inter-RAT Measurement Quantities Item
	M
	
	ENUMERATED(GERAN, UTRAN,…)
	
	
	

	WLAN Measurement Quantities
	
	0 .. <maxnoMeas>
	
	
	EACH
	ignore

	>WLAN Measurement Quantities Item
	M
	
	ENUMERATED (WLAN, ...)
	
	-
	



	Range bound
	Explanation

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



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value “Periodic”.



/**** Next Change ****/

[bookmark: _Toc534730150]9.2.5	E-CID Measurement Result
The purpose of the E-CID Measurement Result information element is to provide the E-CID measurement result.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Serving Cell ID
	M
	
	ECGI
9.2.6
	E-UTRAN Cell Identifier of the serving cell

	Serving Cell TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code of the serving cell

	E-UTRAN Access Point Position
	O
	
	9.2.8
	The configured estimated geographical position of the antenna of the cell.

	Measured Results
	
	0 .. <maxnoMeas>
	
	

	>CHOICE Measured Results Value
	M
	
	
	

	>>Value Angle of Arrival
	M
	
	INTEGER (0..719)
	According to mapping in TS 36.133 [8]

	>>Value Timing Advance Type 1
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [8]

	>>Value Timing Advance Type 2
	M
	
	INTEGER (0..7690)
	According to mapping in TS 36.133 [8]

	>>Result RSRP
	
	1 .. <maxCellReport>
	
	

	>>>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the reported cell

	>>>EARFCN
	M
	
	INTEGER (0..65535, ..., 65536..262143)
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [5]

	>>>ECGI
	O
	
	ECGI
9.2.6
	E-UTRAN Cell Global Identifier of the reported cell

	>>>Value RSRP
	M
	
	INTEGER(0..97, …)
	

	>>Result RSRQ
	
	1 . <maxCellReport>
	
	

	>>>PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier of the reported cell

	>>>EARFCN
	M
	
	INTEGER (0..65535, ..., 65536..262143)
	Corresponds to NDL for FDD and NDL/UL for TDD in ref. TS 36.104 [5]

	>>>ECGI
	O
	
	ECGI
9.2.6
	E-UTRAN Cell Global Identifier of the reported cell

	>>>Value RSRQ
	M
	
	INTEGER(0..34, …)
	

	>>en-gNB Result RSRP
	
	1 .. <maxCellReport>
	
	

	>>>NRPCI
	M
	
	INTEGER (0..1007)
	Physical Cell Identifier of the reported cell

	>>>CHOICE NR-Cell-Mode-Info 
	M
	
	
	

	>>>>FDD Info
	
	1
	
	

	>>>>>UL ARFCNFreqInfo
	M
	
	NR ARFCN Frequency Info
9.2.x1
	

	>>>>>DL ARFCNFreqInfo
	M
	
	NR ARFCN Frequency Info
9.2.x1
	

	>>>>TDD Info
	
	1
	
	

	>>>>>ARFCNNRFreqInfo
	M
	
	NR ARFCN Frequency Info
9.2.x1
	

	>>> NR CGI
	O
	
	9.2.x2
	NR Cell Global Identifier of the reported cell

	>>>Value NR-RSRP
	M
	FFS
	INTEGER(0..97, …)
	

	>> en-gNB Result RSRQ
	
	1 . <maxCellReport>
	
	

	>>>NRPCI
	M
	
	INTEGER (0..1007)
	Physical Cell Identifier of the reported cell

	>>>CHOICE NR-Cell-Mode-Info 
	M
	
	
	

	>>>>FDD Info
	
	1
	
	

	>>>>>UL ARFCNFreqInfo
	M
	
	NR ARFCN Frequency Info
9.2.x1
	

	>>>>> DL ARFCNFreqInfo
	M
	
	NR ARFCN Frequency Info
9.2.x1
	

	>>>>TDD Info
	
	1
	
	

	>>>>>ARFCNNRFreqInfo
	M
	
	NR ARFCN Frequency Info
9.2.x1
	

	>>> NR CGI
	O
	
	9.2.x2
	NR Cell Global Identifier of the reported cell

	>>>Value NR-RSRQ
	M
	FFS
	INTEGER(0..34, …)
	



	Range bound
	Explanation

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

	maxCellReport
	Maximum no. of cells that can be reported with one message. Value is 9.



Editor’s Note: Double check if the NR Cell 5GS-TAC, Configured TAC and  Measurement Timing Configuration are needed for the NR Cell, aprori no
Editor’s Note: the NR RSRP and RSRQ should be double check with regards to RAN1 discussion

[bookmark: _Toc534730153]/**** Next Change ****/
[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.



	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.



/**** Next Change ****/

[bookmark: _Toc14207918]9.2.x1	NR Frequency Info
The NR Frequency Info defines the carrier frequency and bands used in a cell for a given direction (UL or DL) in FDD or for both UL and DL directions in TDD.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NRARFCN
	M
	
	INTEGER (0..maxNRARFCN)
	RF Reference Frequency as defined in TS 38.104 [xx] section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the carrier. Its lowest subcarrier is also known as Point A.

	Frequency Band List
	
	1
	
	

	>Frequency Band Item
	
	1..<maxnoofNrCellBands>
	
	

	>>NR Frequency Band 
	M
	
	[bookmark: OLE_LINK115]INTEGER (1.. 1024, ...)
	Primary NR Operating Band as defined in TS38.104 [xx] section 5.4.2.3.
The value 1 corresponds e n1, value 2 corresponds to NR operating band n2, etc.

	>>Supported SUL band List
	
	0..<maxnoofNrCellBands>
	
	

	>>>Supported SUL band Item
	M
	
	INTEGER (1.. 1024, ...)
	Supplementary NR Operating Band as defined in TS 38.104 [xx] section 5.4.2.3 that can be used for SUL duplex mode as per TS 38.101-1 table 5.2.-1.
The value 80 corresponds to NR operating band n80, value 81 corresponds to NR operating band n81, etc.

	SUL Information
	O
	
	9.2.x3
	



	Range bound
	Explanation

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.

	[bookmark: OLE_LINK152][bookmark: OLE_LINK153]maxnoofNrCellBands
	Maximum no. of frequency bands supported for a NR cell. Value is 32.




[bookmark: _Toc14207923]9.2.x2	NR CGI
The NR Cell Global Identifier (NR CGI) is used to globally identify an NR cell (see TS 38.401 [34]).
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN identity
	M
	
	OCTET STRING (SIZE (3))
	PLMN identity
- digits 0 to 9, encoded 0000 to 1001,
- 1111 used as filler digit,
two digits per octet,
- bits 4 to 1 of octet n encoding digit 2n-1
- bits 8 to 5 of octet n encoding digit 2n
-The Selected PLMN identity consists of 3 digits from MCC followed by either 
-a filler digit plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).

	NR Cell Identity
	M
	
	BIT STRING (36)
	The leftmost bits of the NR Cell Identity IE value correspond to the value of the en-gNB ID IE contained in the Global en-gNB ID IE (defined in section 9.2.112) identifying the en-gNB that controls the cell.



Editor’s Note: check with the rapporteur if the PLMN Identity should be introduced as dedicated IE …

[bookmark: _Toc14207935]9.2.x3	SUL Information
This IE provides information about the SUL carrier.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SUL ARFCN
	M
	
	INTEGER (0..maxNRARFCN)
	RF Reference Frequency as defined in TS 38.104 [xx] section 5.4.2.1. The frequency provided in this IE identifies the absolute frequency position of the reference resource block (Common RB 0) of the SUL carrier. Its lowest subcarrier is also known as Point A.

	SUL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth
9.2.114
	



	Range bound
	Explanation

	maxNRARFCN
	Maximum value of NRARFCNs. Value is 3279165.




/**** ASN.1 to be provided ****/

/**** End of Change ****/
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