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[bookmark: _Toc46439363][bookmark: _Toc46444200][bookmark: _Toc46486961][bookmark: _Toc52836839][bookmark: _Toc52837847][bookmark: _Toc53006487]START OF CHANGE
[bookmark: _Toc12632719][bookmark: _Toc29305413][bookmark: _Toc37338236][bookmark: _Toc46489079][bookmark: _Toc52567432][bookmark: _Toc139052071][bookmark: _Toc37338332][bookmark: _Toc46489175][bookmark: _Toc52567528][bookmark: _Toc139051712][bookmark: _Hlk142293061]8.3	Enhanced cell ID positioning methods
[bookmark: _Toc12632720][bookmark: _Toc29305414][bookmark: _Toc37338237][bookmark: _Toc46489080][bookmark: _Toc52567433][bookmark: _Toc139052072]8.3.1	General
In the Cell ID (CID) positioning method, the UE position is estimated with the knowledge of the geographical coordinates of its serving ng-eNB or gNB.
Enhanced Cell ID (E-CID) based on LTE signals positioning refers to techniques which use UE and/or NG-RAN radio resource related measurements to improve the UE location estimate. In the case of a serving ng-eNB, uplink E-CID may use inter-RAT NR, GERAN, UTRA or WLAN measurements reported by UE.
NOTE 1:	For E-CID positioning methods the UE reports only the measurements that it has available rather than being required to take additional measurement actions. Therefore, the measurement gap request procedure described in clause 7.4.1.1 is not applicable for E-CID positioning methods.
E-CID measurements for E-UTRA may include [17, 18]:
UE measurements (TS 36.214 [17], TS 36.302 [18]):
-	E-UTRA Reference signal received power (RSRP);
-	E-UTRA Reference Signal Received Quality (RSRQ);
-	UE E-UTRA Rx – Tx time difference;
E-CID UE measurements for other RAT may include:
-	GERAN RSSI;
-	UTRAN CPICH RSCP;
-	UTRAN CPICH Ec/Io;
-	WLAN RSSI.
-	SS Reference signal received power (SS-RSRP);
-	SS Reference Signal Received Quality (SS-RSRQ);
NOTE 2:	The above GERAN, UTRAN, WLAN and NR measurements by UE are only used for Uplink E-CID positioning.
ng-eNB measurements (TS 36.214 [17], TS 36.302 [18]):
-	ng-eNB Rx – Tx time difference;
[bookmark: _Hlk494070603]-	Timing Advance (TADV):
-	Type1: TADV = (ng-eNB Rx – Tx time difference) + (UE E-UTRA Rx – Tx time difference);
-	Type2: TADV = ng-eNB Rx – Tx time difference;
-	Angle of Arrival (AoA).
Various techniques exist to use these measurements to estimate the location of the UE. The specific techniques are beyond the scope of this specification.
[bookmark: _Toc12632721][bookmark: _Toc29305415][bookmark: _Toc37338238][bookmark: _Toc46489081][bookmark: _Toc52567434][bookmark: _Toc139052073]8.3.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and UE/NG-RAN node.
[bookmark: _Toc12632722][bookmark: _Toc29305416][bookmark: _Toc37338239][bookmark: _Toc46489082][bookmark: _Toc52567435][bookmark: _Toc139052074]8.3.2.1	Information that may be transferred from the LMF to UE
UE-assisted Enhanced Cell-ID location does not require any assistance data to be transferred from the LMF to the UE.
UE-Based Enhanced Cell-ID location is not supported in this version of the specification.
[bookmark: _Toc12632723][bookmark: _Toc29305417][bookmark: _Toc37338240][bookmark: _Toc46489083][bookmark: _Toc52567436][bookmark: _Toc139052075]8.3.2.2	Information that may be transferred from the ng-eNB to LMF
[bookmark: _Hlk494356567]The information that may be signalled from ng-eNB to the LMF is listed in table 8.3.2.2-1.
Table 8.3.2.2-1: Information that may be transferred from ng-eNB to the LMF
	Information 

	Timing Advance (TADV)

	Angle of Arrival (AoA)

	E-UTRA Measurement Results List:

	
	- Evolved Cell Global Identifier (ECGI)/Physical Cell ID

	
	- E-UTRA Reference signal received power (RSRP)

	
	- E-UTRA Reference Signal Received Quality (RSRQ)

	GERAN Measurement Results List:

	
	- Base Station Identity Code (BSIC)

	
	- ARFCN of Base Station Control Channel (BCCH)

	
	- Received Signal Strength Indicator (RSSI)

	UTRA Measurement Results List:

	
	- UTRAN Physical ID

	
	- Common Pilot Channel Received Signal Code Power (RSCP)

	
	- Common Pilot Channel Ec/Io

	WLAN Measurement Results List:

	
	- WLAN Received Signal Strength Indicator (RSSI)

	
	- SSID

	
	- BSSID

	
	- HESSID

	
	- Operating Class

	
	- Country Code

	
	- WLAN Channel(s)

	
	- WLAN Band

	NR Measurement Results List:

	
	- SS Reference Signal Received Power (SS-RSRP)

	
	- SS Reference Signal Received Quality (SS-RSRQ)

	
	- NR Physical Cell ID



Both cell-level and beam-level measurements for SS-RSRP and SS-RSRQ are supported.
[bookmark: _Toc139052076][bookmark: _Toc12632724][bookmark: _Toc29305418][bookmark: _Toc37338241][bookmark: _Toc46489084]8.3.2.3	Information that may be transferred from the gNB to LMF
The information that may be signalled from gNB to the LMF is listed in table 8.3.2.3-1.
Table 8.3.2.3-1: Information that may be transferred from gNB to the LMF
	Information 

	NR Measurement Results List:

	
	- Cell Global Identifier /Physical Cell ID

	
	- Cell Portion ID



[bookmark: _Toc12632725][bookmark: _Toc29305419][bookmark: _Toc37338242][bookmark: _Toc46489085][bookmark: _Toc52567438][bookmark: _Toc139052077]8.3.2.4	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in table 8.3.2.4-1.
Table 8.3.2.4-1: Information that may be transferred from UE to the LMF
	Information 
	UE‑assisted 

	Evolved Cell Global Identifier (ECGI)/Physical Cell ID and ARFCN of each measurement
	Yes

	E-UTRA Reference signal received power (RSRP)
	Yes

	E-UTRA Reference Signal Received Quality (RSRQ)
	Yes

	UE E-UTRA Rx – Tx time difference
	Yes

	SFN of the measured cell at the time of measurements
	Yes



Unchanged Text Omitted

[bookmark: _Toc139052167]8.9	NR Enhanced cell ID positioning methods
[bookmark: _Toc37338333][bookmark: _Toc46489176][bookmark: _Toc52567529][bookmark: _Toc139052168]8.9.1	General
NR Enhanced Cell ID (NR E-CID) positioning refers to techniques which use UE and/or NR radio resource related measurements to improve the UE location estimate. In the case of uplink NR E-CID inter-RAT E-UTRA measurements reported by UE may also be used.
NOTE 1:	For NR E-CID positioning methods the UE reports only the measurements that it has available rather than being required to take additional measurement actions. Therefore, the measurement gap request procedure described in clause 7.4.1.1 is not applicable for NR E-CID positioning methods.
NR E-CID measurements may include:
UE measurements (TS 38.215 [37]):
-	SS Reference signal received power (SS-RSRP);
-	SS Reference Signal Received Quality (SS-RSRQ);
-	CSI Reference signal received power (CSI-RSRP);
-	CSI Reference Signal Received Quality (CSI-RSRQ).
The UE measurements above may be aggregated at cell level or measured per SSB or CSI-RS resource.
NR E-CID UE measurements for other RAT may include:
-	E-UTRA Reference signal received power (RSRP);
-	E-UTRA Reference Signal Received Quality (RSRQ);
NOTE 2:	The above E-UTRA measurements by UE are only used for Uplink NR E-CID positioning.
gNB measurements (TS 38.215 [37]):
-	UL Angle of Arrival (azimuth and elevation);
-	Timing advance (TADV).
Various techniques exist to use these measurements to estimate the location of the UE. The specific techniques are beyond the scope of this specification.
[bookmark: _Toc37338334][bookmark: _Toc46489177][bookmark: _Toc52567530][bookmark: _Toc139052169]8.9.2	Information to be transferred between NG-RAN/5GC Elements
This clause defines the information that may be transferred between LMF and UE and from gNB to LMF.
[bookmark: _Toc37338335][bookmark: _Toc46489178][bookmark: _Toc52567531][bookmark: _Toc139052170]8.9.2.1	Information that may be transferred from the LMF to UE
UE-assisted NR Enhanced Cell-ID location does not require any assistance data to be transferred from the LMF to the UE.
UE-Based NR Enhanced Cell-ID location is not supported in this version of the specification.
[bookmark: _Toc37338336][bookmark: _Toc46489179][bookmark: _Toc52567532][bookmark: _Toc139052171]8.9.2.2	Information that may be transferred from the UE to LMF
The information that may be signalled from UE to the LMF is listed in table 8.9.2.2-1.
Table 8.9.2.2-1: Information that may be transferred from UE to the LMF
	Information 
	UE‑assisted 

	 SS Reference signal received power (SS-RSRP)
	Yes

	 SS Reference Signal Received Quality (SS-RSRQ)
	Yes

	 CSI Reference signal received power (CSI-RSRP)
	Yes

	 CSI Reference Signal Received Quality (CSI-RSRQ)
	Yes

	 The Indexes of measured SSB or CSI-RS
	Yes

	 NR Cell Global Identifier, Physical Cell ID and ARFCN for each measurement
	Yes

	 SFN of the measured cell at the time of measurements
	Yes



[bookmark: _Toc52567533][bookmark: _Toc139052172]8.9.2.3	Information that may be transferred from the gNB to LMF
The information that may be transferred from gNB to the LMF is listed in table 8.9.2.3-1.
Table 8.9.2.3-1: Information that may be transferred from gNB to the LMF
	Information 

	UL Angle of Arrival (azimuth and elevation)

	Cell Portion ID

	NR Measurement Results List:

	- SS Reference signal received power (SS-RSRP)

	- SS Reference Signal Received Quality (SS-RSRQ)

	- CSI Reference signal received power (CSI-RSRP)

	- CSI Reference Signal Received Quality (CSI-RSRQ)

	- NR Cell Global Identifier /Physical Cell ID

	- Timing Advance (TADV)

	E-UTRA Measurement Results List:

	- E-UTRA Physical Cell ID

	- E-UTRA Reference Signal Received Power (RSRP)

	- E-UTRA Reference Signal Received Quality (RSRQ)



Both cell-level and beam-level measurements for SS-RSRP, SS-RSRQ, CSI-RSRP and CSI-RSRQ are supported.
END OF CHANGE

