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Introduction
At RAN2 #99, the following was agreed:

Agreements
1	The full scope of LPP shall be supported by NR System Architecture and NR devices.
2	LPP messages are transported in NAS messages which in NR RRC (similar to LTE RRC).
3	Support for UTDOA method in NR may be revisited in further releases after further progress in SA2 work.


Agreements
1:	Positioning network elements (UE, NG-RAN, AMF, LMF) in the positioning related architecture in TS 23.501 [2] should be used as the basis for positioning support for NG-RAN in Release 15. 
2:	TS 38.305 will define stage 2 positioning for NG-RAN for both NR and E-UTRA access.


As seen, the Rel. 15 NR positioning from a device support perspective is essentially based on measurements of signals at other RATs as is supported by the LTE Positioning Protocol (LPP) scope. 

Therefore, there is a need to introduce definitions of these measurements in the NR specification, in particular [1] . This contribution discusses these definitions leveraged by the existing definitions in the LTE specification [2] .

Measurements and definitions
It was agreed at RAN2 #99 that NR devices supports the LPP positioning scope except uplink positioning. This means support for the following positioning methods:
· A-GNSS
· Other RAT-independent positioning methods
· Downlink positioning including TBS
· E-CID 
Below, we further analyse the needed measurements per positioning method.
A-GNSS
A-GNSS is supported in UE-based and UE-assisted modes, and in the latter mode, there are some measurements to be added to [1] :

[bookmark: _Toc493662485]UE GNSS Timing of Cell Frames for UE positioning

	Definition
	The timing between cell j and a GNSS-specific reference time for a given GNSS (e.g., GPS/Galileo/Glonass system time). TUE-GNSS is defined as the time of occurrence of a specified 5G-NR event according to GNSS time for a given GNSS Id. The specified 5G-NR event is the beginning of a particular frame (identified through its SFN) in the first detected path (in time) of the cell-specific reference signals of the cell j, where cell j is a cell chosen by the UE. The reference point for TUE-GNSSj shall be the antenna connector of the UE.

	Applicable for
	RRC_CONNECTED intra-frequency



[bookmark: _Toc493662486]UE GNSS code measurements

	Definition
	The GNSS code phase (integer and fractional parts) of the spreading code of the ith GNSS satellite signal. The reference point for the GNSS code phase shall be the antenna connector of the UE.

	Applicable for
	Void (this measurement is not related to 5G-NR/E-UTRAN/UTRAN/GSM signals; its applicability is therefore independent of the UE RRC state)



[bookmark: _Toc493662487]A  UE GNSS carrier phase measurements

	Definition
	The number of carrier-phase cycles (integer and fractional parts) of the ith GNSS satellite signal, measured since locking onto the signal. Also called Accumulated Delta Range (ADR). The reference point for the GNSS carrier phase shall be the antenna connector of the UE.

	Applicable for
	Void (this measurement is not related to 5G-NR/E-UTRAN/UTRAN/GSM signals; its applicability is therefore independent of the UE RRC state)





Other RAT-independent positioning methods
WiFi measurements are used together with reported WiFi AP ID to position target devices. The needed WiFi measurement definition is:
[bookmark: _Toc477438361]IEEE 802.11 WLAN RSSI

	Definition
	The IEEE 802.11 WLAN RSSI as used in RRC specification [3]  refers to RSSI as defined in IEEE 802.11 specification [4] , measured from Beacon, DMG Beacon or FILS discovery frames (in passive scanning mode) or from probe response frames (in active scanning mode).

	Applicable for
	RRC_CONNECTED inter-RAT,
RRC_INACTIVE inter-RAT, 
RRC_IDLE inter-RAT


Editors note: Reference [3] is to E-UTRAN RRC, and it need to be updated to the correct reference in the document [1] . Since WiFi measurements have not been introduced in NR specifications yet, it is reasonable to use a reference to E-UTRAN RRC. The same holds for reference [4] , that it needs to be updated to match the reference number in the document [1] .

Bluetooth, MBS, etc are not in the need of measurements defined – beyond the RAN1 scope in the same way as it was considered beyond RAN1 scope when discussing these for E-UTRAN.

Downlink positioning including TBS
RSTD
Reference signal time difference (RSTD)

	Definition
	The relative timing difference between the E-UTRAN neighbour cell j and the E-UTRAN reference cell i, defined as TSubframeRxj – TSubframeRxi, where: TSubframeRxj is the time when the UE receives the start of one subframe from E-UTRAN cell j TSubframeRxi is the time when the UE receives the corresponding start of one subframe from E-UTRAN cell i that is closest in time to the subframe received from E-UTRAN cell j. The reference point for the observed subframe time difference shall be the antenna connector of the UE. 

	Applicable for
	RRC_CONNECTED inter-RAT


E-CID
The inter-RAT measurements needed for E-CID includes measurements already are made available from other procedures such as mobility. There is therefore no need to drive these definitions from a positioning perspective.
Discussion
The agreement in RAN2 that 5G-NR devices supports positioning via LPP, specifically the full scope of LPP except uplink positioning. This implies that there is a need to introduce several new measurements definitions in [1] , leveraged by existing E-UTRAN measurement definitions in [2] .
Proposal	Introduce the measurement definitions in Section 2 into TS 38.215 [1] .
Conclusion
Here is the list of observations and proposals for this contribution:
Proposal	Introduce the measurement definitions in Section 2 into TS 38.215 [1] .
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