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7
General NG-RAN UE Positioning procedures

7.1
General LPP procedures for UE Positioning

[…]
7.2
General NRPPa Procedures for UE Positioning
[…]
7.3
Service Layer Support using combined LPP and NRPPa Procedures
[…]
7.4
General RRC procedures for UE Positioning
7.4.1
NR RRC Procedures

NR RRC supports the following positioning related procedures:

-
Location Measurement Indication.
7.4.1.1
Location Measurement Indication

The location measurement indication procedure is used by the UE to request measurement gaps for OTDOA RSTD measurements. 
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Figure 7.4.1.1-1: Location measurement indication procedure
Precondition:
The UE served by an gNB has received a LPP message from an LMF requesting inter-RAT RSTD measurements for OTDOA positioning. 

1.
If the UE requires measurement gaps for performing the requested location measurements while measurement gaps are either not configured or not sufficient, the UE sends an RRC Location Measurement Indication message to the serving gNB. The message indicates that the UE is going to start location measurements and includes information required for the gNB to configure the appropriate measurement gaps. When the gNB has configured the required measurement gaps the UE performs the location measurements. 

2.
When the UE has completed the location measurements which required measurement gaps, the UE sends another RRC Location Measurement Indication message to the serving gNB. The message indicates that the UE has completed the location measurements.

7.4.2
LTE RRC Procedures

LTE RRC supports the following positioning related procedures:

-
Inter-frequency RSTD measurement indication.
7.4.2.1
Inter-frequency RSTD measurement indication
The Inter-frequency RSTD measurement indication procedure is used by the UE to request measurement gaps for OTDOA RSTD measurements. 
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Figure 7.4.2.1-1: Inter-frequency RSTD measurement indication procedure
Precondition:
The UE served by an ng-eNB has received a LPP message from an LMF requesting inter‑frequency RSTD measurements for OTDOA positioning. 

1.
If the UE requires measurement gaps for performing the requested inter‑frequency RSTD measurements for OTDOA positioning while measurement gaps are either not configured or not sufficient, the UE sends an RRC Inter-frequency RSTD Measurement Indication message to the serving ng-eNB. The message indicates that the UE is going to start inter-frequency RSTD measurements and includes information required for the ng-eNB to configure the appropriate measurement gaps. When the ng-eNB has configured the required measurement gaps the UE performs the inter-frequency RSTD measurements. 

2.
When the UE has completed the inter-frequency RSTD measurements which required measurement gaps, the UE sends another RRC Inter-frequency RSTD Measurement Indication message to the serving ng-eNB. The message indicates that the UE has completed the inter-frequency RSTD measurements.

8.2
OTDOA positioning
8.2.1
General

In this version of the specification, only OTDOA based on LTE signals is supported.

In the OTDOA positioning method, the UE position is estimated based on measurements taken at the UE of downlink radio signals from multiple E-UTRA TPs (possibly including PRS-only E-UTRA TPs from a PRS-based TBS), along with knowledge of the geographical coordinates of the measured TPs and their relative downlink timing.

The UE while connected to a gNB may require measurement gaps to perform the OTDOA measurements from E-UTRA TPs. The UE may request measurement gaps from a gNB using the procedure described in sub-clause 7.4.1.1. If the UE is not aware of the SFN of at least one E-UTRA TP in the OTDOA assistance data, the UE may use autonomous gaps to acquire SFN of the E-UTRA OTDOA reference cell prior to requesting measurement gaps for performing the requested E-UTRA RSTD measurements. 

The UE while connected to a ng-eNB may require measurement gaps to perform inter-frequency RSTD measurements for OTDOA from E-UTRA TPs. The UE may request measurement gaps from a ng-eNB using the procedure described in sub-clause 7.4.2.1. 
The specific positioning techniques used to estimate the UE's location from this information are beyond the scope of this specification.
8.2.2
Information to be transferred between NG-RAN/5GC Elements

This sub-clause defines the information that may be transferred between LMF and UE/ng-eNB.

8.2.2.1
Information that may be transferred from the LMF to UE

The following assistance data may be transferred from the LMF to the UE:

-
Physical cell IDs (PCIs), global cell IDs (GCIs), and TP IDs of candidate E-UTRA TPs for measurement;

-
Timing relative to the reference E-UTRA TP of candidate E-UTRA TPs;

-
PRS configuration of candidate E-UTRA TPs;
-    If known, the SFN timing offset between the serving NR cell and the E-UTRA assistance data reference cell.
NOTE:
The LMF can provide the UE with a list of E-UTRA TP candidates for measurement, even if the LMF does not know the SFN or frame timing of the E-UTRA TPs.
8.2.2.2
Information that may be transferred from the ng-eNB to LMF

The following assistance data may be transferred from the ng-eNB to the LMF:

-
PCI, GCI, and TP IDs of the TPs served by the ng-eNB;

-
Timing information of TPs served by the ng-eNB;

-
PRS configuration of the TPs served by the ng-eNB;

-
Geographical coordinates of the TPs served by the ng-eNB.

An ng-eNB may provide assistance data relating only to itself and served TPs via NRPPa signalling, although assistance data from several ng-eNBs and served TPs may be acquired through other mechanisms, see NOTE below.
[…]

8.3
Enhanced cell ID positioning methods 

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) positioning refers to techniques which use UE and/or NG-RAN radio resource related measurements to improve the UE location estimate.
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 sub-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 ([17], [18]):

-
E-UTRA Reference signal received power (RSRP);

-
E-UTRA Reference Signal Received Quality (RSRQ);

-
UE E-UTRA Rx – Tx time difference; 

-
GERAN RSSI;

-
UTRAN CPICH RSCP;

-
UTRAN CPICH Ec/Io;

-
WLAN RSSI.

E-UTRAN measurements ([17], [18]): 
-
ng-eNB Rx – Tx time difference;
-
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.
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