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	Reason for change:
	1. In Rel-16 there is a E-CID positioning method and a NR E-CID positioning method. Although the Rel-16 E-CID is based on LTE signals only, inter-RAT NR, GERAN, UTRA or WLAN measurements reported by UE to serving ng-eNB can also be used for Rel-16 uplink E-CID. This is not very explicit in the specification.
2. The NR E-CID is used when the UE is served by a gNB and is based on UE and gNB measurements. In section 4.3.10 it incorrectly states that NG-RAN which also encompases ng-eNB.
3. In section 8.3.1, inter-RAT NR measurements used for uplink E-CID are missing. RAN3 signalling supports E-CID INITIATION REQUEST NRPPa message to request NR RAT measurements.
4. In section 8.9.1, inter-RAT E-UTRA measurements used for uplink NR E-CID are missing. RAN3 signalling supports E-CID INITIATION REQUEST NRPPa message to request E-UTRA measurements as an other RAT measurement.
5. Section 8.3.2.3 was made void in some past meeting but it should be there because a Rel-16 gNB must be able to transfer the same information to LMF as a Rel-15 gNB. A baseline Rel-15 E-CID positioning functionality must be supported in Rel-16 also.
6. For downlink E-CID positioning and downlink NR E-CID positioning, the UE reports the measurements it has available rather than being required to perform new measurements. However, in Section 8.3.3.3.1 and 8.9.3.3.1 it says “the UE performs the requested measurement” as opposed to reporting the available measurement. A similar correction was made to LTE 36.305 in RAN2#111-e in R2-2008259.

	
	

	Summary of change:
	1. Clarified that in the case of a serving ng-eNB, uplink E-CID may use inter-RAT NR, GERAN, UTRA or WLAN measurements reported by UE.
2. In section 4.3.10, changed NG-RAN measurements to gNB measurements.
3. In section 8.3.1, added the missing inter-RAT NR measurements used for uplink E-CID.
4. In section 8.9.1, added the missing inter-RAT E-UTRA measurements used for uplink NR E-CID.
5. Re-introduced section 8.3.2.3 to show the information transferred from Rel-16 gNB to LMF for E-CID positioning.
6. In Section 8.3.3.3.1 and 8.9.3.3.1, step 2 for downlink E-CID and downlink NR E-CID are corrected to say the UE reports the measurement if available and not perform the requested measurement.

Impact analysis
Impacted functionality: E-CID and NR E-CID positioning.
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, some inter-RAT measurements for E-CID/NR E-CID may not be reported to LMF resulting in restrictions in E-CID/NR E-CID positioning functionality.
2. If the UE is implemented according to the CR and the network is not, the LMF may not request some inter-RAT measurements for E-CID/NR E-CID resulting in restrictions in E-CID/NR E-CID positioning functionality.

	
	

	Consequences if not approved:
	Ambiguity in specification with regards to what signals are used and what inter-RAT measurements are used for E-CID and NR E-CID positioning. Errors about referenced RAN nodes remains in the specification leading to confusion. A Rel-15 baseline gNB functionality will be missing for Rel-16 gNB. Contradicting UE behavior regarding E-CID and NR-ECID measurement reporting in different parts of the specification.
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First Modified Subclause
[bookmark: _Toc12632592][bookmark: _Toc29305286][bookmark: _Toc37338091][bookmark: _Toc46488932][bookmark: _Toc52567285]4.3	Standard UE Positioning Methods
[bookmark: _Toc12632593][bookmark: _Toc29305287][bookmark: _Toc37338092][bookmark: _Toc46488933][bookmark: _Toc52567286]4.3.1	Introduction
 The standard positioning methods supported for NG-RAN access are:
-	network-assisted GNSS methods;
-	observed time difference of arrival (OTDOA) positioning based on LTE signals;
-	enhanced cell ID methods based on LTE signals;
-	WLAN positioning;
-	Bluetooth positioning;
-	terrestrial beacon system (TBS) positioning;
-	sensor based methods:
-	barometric Pressure Sensor;
-	motion sensor.
-	NR enhanced cell ID methods (NR E-CID) based on NR signals;
-	Multi-Round Trip Time Positioning (Multi-RTT based on NR signals);
-	Downlink Angle-of-Departure (DL-AoD) based on NR signals;
-	Downlink Time Difference of Arrival (DL-TDOA) based on NR signals;
-	Uplink Time Difference of Arrival (UL-TDOA) based on NR signals;
-	Uplink Angle-of-Arrival (UL-AoA), including A-AoA and Z-AoA based on NR signals.
Hybrid positioning using multiple methods from the list of positioning methods above is also supported.
Standalone mode (e.g. autonomous, without network assistance) using one or more methods from the list of positioning methods above is also supported.
These positioning methods may be supported in UE-based, UE-assisted/LMF-based, and NG-RAN node assisted versions. Table 4.3.1-1 indicates which of these versions are supported in this version of the specification for the standardised positioning methods.
Table 4.3.1-1: Supported versions of UE positioning methods
	Method
	UE-based
	UE-assisted, LMF-based
	NG-RAN node assisted
	SUPL

	A-GNSS
	Yes
	Yes
	No
	Yes

	OTDOA Note1, Note 2
	No
	Yes
	No
	Yes

	E-CID Note 3, Note 4 
	No
	Yes
	Yes
	Yes for E-UTRA

	Sensor
	Yes
	Yes
	No
	No

	WLAN
	Yes
	Yes
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No

	TBS Note 5
	Yes
	Yes
	No
	Yes (MBS)

	DL-TDOA
	Yes
	Yes
	No
	Yes

	DL-AoD
	Yes
	Yes
	No
	Yes

	Multi-RTT
	No
	Yes
	Yes
	Yes

	NR E-CID 
	No
	Yes
	Yes
	Yes (DL NR E-CID)

	UL-TDOA
	No
	No
	Yes
	Yes

	UL-AoA
	No
	No
	Yes
	Yes

	NOTE 1:	This includes TBS positioning based on PRS signals.
NOTE 2:	In this version of the specification only OTDOA based on LTE signals is supported.
NOTE 3:	Enhanced Cell ID based on LTE signals.Void
NOTE 4:	This includes Cell-ID for NR method when UE is served by gNB.
NOTE 5:	In this version of the specification only for TBS positioning based on MBS signals.
NOTE 6:	Void



Sensor, WLAN, Bluetooth, and TBS positioning methods based on MBS signals are also supported in standalone mode, as described in the corresponding clauses.
Next Modified Subclause
[bookmark: _Toc12632596][bookmark: _Toc29305290][bookmark: _Toc37338095][bookmark: _Toc46488936][bookmark: _Toc52567289]4.3.4	Enhanced Cell ID based on LTE signals methods
In the Cell ID (CID) positioning method, the position of an UE is estimated with the knowledge of its serving ng-eNB, gNB and cell. The information about the serving ng-eNB, gNB and cell may be obtained by paging, registration, or other methods.
Enhanced Cell ID (E‑CID) based on LTE signals positioning refers to techniques which use additional UE measurements and/or NG-RAN radio resource and other measurements to improve the UE location estimate. In the case of a serving ng-eNB, uplink E-CID may be supported based on NR, GERAN, UTRA or WLAN signals.
Although E-CID based on LTE signals positioning may utilise some of the same measurements as the measurement control system in the RRC protocol, the UE generally is not expected to make additional measurements for the sole purpose of positioning; i.e., the positioning procedures do not supply a measurement configuration or measurement control message, and the UE reports the measurements that it has available rather than being required to take additional measurement actions.
In cases with a requirement for close time coupling between UE and ng-eNB measurements (e.g., TADV type 1 and UE E-UTRA Rx-Tx time difference), the ng-eNB configures the appropriate RRC measurements and is responsible for maintaining the required coupling between the measurements.
In the case of a serving gNB, E‑CID based on LTE signals positioning can be supported using E-UTRA measurements provided by a UE to the serving gNB.
The operation of the Enhanced Cell ID based on LTE signals method is described in clause 8.3.
Next Modified Subclause
[bookmark: _Toc37338101][bookmark: _Toc46488942][bookmark: _Toc52567295][bookmark: _Toc12632602][bookmark: _Toc29305296]4.3.10	NR Enhanced Cell ID methods
NR Enhanced Cell ID (NR E‑CID) positioning refers to techniques which use additional UE measurements and/or NG-RANgNB measurements to improve the UE location estimate. 
Although NR E-CID positioning may utilise some of the same measurements as the measurement control system in the RRC protocol, the UE generally is not expected to make additional measurements for the sole purpose of positioning; i.e., the positioning procedures do not supply a measurement configuration or measurement control message, and the UE reports the measurements that it has available rather than being required to take additional measurement actions.
The operation of the NR Enhanced Cell ID method is described in clause 8.9.
[bookmark: _Toc12632624][bookmark: _Toc29305318][bookmark: _Toc37338132][bookmark: _Toc46488974][bookmark: _Toc52567327]Next Modified Subclause
[bookmark: _Toc12632719][bookmark: _Toc29305413][bookmark: _Toc37338236][bookmark: _Toc46489079][bookmark: _Toc52567432]8.3	Enhanced cell ID based on LTE signals positioning methods
[bookmark: _Toc12632720][bookmark: _Toc29305414][bookmark: _Toc37338237][bookmark: _Toc46489080][bookmark: _Toc52567433]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.
In this version of the specification, only E-CID based on LTE signals is supported.
NOTE:	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: The above GERAN, UTRAN, WLAN and NR measurements by UE are only used for Uplink E-CID positioning.
E-UTRANng-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.
Next Modified Subclause
[bookmark: _Toc52567437]8.3.2.3	Information that may be transferred from the gNB to LMF Void
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 

	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)

	NR Measurement Results List:

	
	- Cell Global Identifier /Physical Cell ID

	
	- Cell Portion ID



[bookmark: _Toc12632724][bookmark: _Toc29305418][bookmark: _Toc37338241][bookmark: _Toc46489084]Next Modified Subclause
[bookmark: _Toc12632726][bookmark: _Toc29305420][bookmark: _Toc37338243][bookmark: _Toc46489086][bookmark: _Toc52567439]8.3.3	Downlink E-CID Positioning Procedures
The procedures described in this clause support E-CID related measurements obtained by the UE and provided to the LMF using LPP. The term "downlink" is intended to indicate that from the LMF perspective the involved measurements are provided by the UE; this set of procedures might also be considered as "UE-assisted, LMF-based E-CID".
[bookmark: _Toc12632729][bookmark: _Toc29305423][bookmark: _Toc37338246][bookmark: _Toc46489089][bookmark: _Toc52567442]8.3.3.3	Location Information Transfer Procedure
The purpose of this procedure is to enable the LMF to request position measurements from the UE, or to enable the UE to provide location measurements to the LMF for position calculation.
[bookmark: _Toc12632730][bookmark: _Toc29305424][bookmark: _Toc37338247][bookmark: _Toc46489090][bookmark: _Toc52567443]8.3.3.3.1	LMF-initiated Location Information Transfer
Figure 8.3.3.3-1 shows the Location Information Transfer operations for the E-CID method when the procedure is initiated by the LMF.

Figure 8.3.3.3-1: LMF-initiated Location Information Transfer Procedure.
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of E-CID positioning. This request includes the E-CID measurements requested by the LMF and supported by the UE as listed in Table 8.3.2.4-1 together with a required response time.
(2)	The UE performs the requested measurements and sends an LPP Provide Location Information message to the LMF and reports the requested measurements that are available in the UE before the Response Time provided in step (1) elapsed. If the UE is unable to perform the requested measurements are not available, or if the Response Time provided in step 1 elapsed before any of the requested measurements have been obtained, the UE returns any information that can be provided in an LPP message of type Provide Location Information which includes a cause indication for the not provided location information.
Next Modified Subclause
[bookmark: _Toc37338332][bookmark: _Toc46489175][bookmark: _Toc52567528]8.9	NR Enhanced cell ID positioning methods
[bookmark: _Toc37338333][bookmark: _Toc46489176][bookmark: _Toc52567529]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:	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: 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).
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: _Toc37338337][bookmark: _Toc46489180]Next Modified Subclause
[bookmark: _Toc52567534]8.9.3	Downlink NR E-CID Positioning Procedures
The procedures described in this clause support NR E-CID related measurements obtained by the UE and provided to the LMF using LPP. The term "downlink" is intended to indicate that from the LMF perspective the involved measurements are provided by the UE; this set of procedures might also be considered as "UE-assisted, LMF-based NR E-CID".
[bookmark: _Toc37338340][bookmark: _Toc46489183][bookmark: _Toc52567537]8.9.3.3	Location Information Transfer Procedure
The purpose of this procedure is to enable the LMF to request position measurements from the UE, or to enable the UE to provide location measurements to the LMF for position calculation.
[bookmark: _Toc37338341][bookmark: _Toc46489184][bookmark: _Toc52567538]8.9.3.3.1	LMF-initiated Location Information Transfer from UE
Figure 8.9.3.3-1 shows the Location Information Transfer operations for the NR E-CID method from UE when the procedure is initiated by the LMF.


Figure 8.9.3.3.1-1: LMF-initiated Location Information Transfer Procedure.
(1)	The LMF sends a LPP Request Location Information message to the UE for invocation of NR E-CID positioning. This request includes the NR E-CID measurements requested by the LMF and supported by the UE as listed in Table 8.9.2.2-1 together with a required response time.
(2)	The UE performs the requested measurements and sends an LPP Provide Location Information message to the LMF and reports the requested measurements that are available in the UE before the Response Time provided in step (1) elapsed. If the UE is unable to perform the requested measurements are not available, or if the Response Time provided in step 1 elapsed before any of the requested measurements have been obtained, the UE returns any information that can be provided in an LPP message of type Provide Location Information which includes a cause indication for the not provided location information.
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