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1 Introduction

WI NR Positioning Support has been agreed in [1]. One of objective is to support NR dependent positioning methods as below:

· Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]
In this contribution, we discuss the impact on NR. 

2 Discussion
As described in the WI [1],  RAN1 will work on below NR positioning techniques, and corresponding UE measurements and gNB measurements. 
· Specify NR DL and UL reference signals to facilitate support of NR positioning techniques (DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID) [RAN1]

· Support E-CID downlink measurements based on at least RRM measurements defined in NR Rel. 15
· Identify whether and which Rel-15 NR reference signals can be used for different NR positioning techniques

· Define new DL positioning reference signals applicable at least for DL-TDOA, DL-AoD, RTT

· Define UL SRS with possible enhancements for positioning which is applicable at least for RTT, UL-TDOA, UL-AoA

· Define UE measurements based on DL reference signals applicable for NR positioning. The following UE measurements are specified for serving, reference, and neighboring cells [RAN1]
· DL RSTD (reference signal time difference) measurements for NR positioning

· DL RSRP (reference signal received power) measurements for NR positioning

· UE RX-TX time difference measurements for NR positioning

· Define gNB measurements based on UL reference signals applicable for NR positioning. The following gNB measurements are specified [RAN1]:

· UL RTOA (relative time of arrival) measurements for NR positioning

· UL Angle of Arrival (AoA) measurements (including Azimuth and Zenith Angles) for NR positioning

· UL RSRP (reference signal received power) measurements for NR positioning

· gNB RX-TX time difference measurements for NR positioning

Notes: 

· It is up to RAN2 to decide whether identified NR positioning techniques are to be considered as a standalone technique or under common signaling framework

Note: The mapping between NR positioning techniques and UE/gNB measurements are to be discussed in RAN1;

We list the mapping between NR positioning techniques and UE/gNB measurement as below:
Table 1: the mapping between NR positioning techniques and UE/gNB measurements
	NR Positioning Techniques
	UE Measurements
	gNB Measurements

	DL-TDOA
	DL PRS RSTD,
DL PRS-RSRP,
	N/A

	DL-AoD
	DL PRS-RSRP,
	N/A

	UL-TDOA
	N/A
	UL SRS-RTOA,

UL SRS-RSRP,

	UL-AoA
	N/A
	UL SRS-AoA (Azimuth, Zenith)

	Multi-cell RTT
	RX-TX time difference
	Rx-Tx time difference

	E-CID
	Rel-15 RSRP
	


As specified in [3], the standard positioning methods supported for NG-RAN access are:

-
network-assisted GNSS methods;

-
observed time difference of arrival (OTDOA) positioning;
-
enhanced cell ID methods;

-
barometric pressure sensor positioning;

-
WLAN positioning;

-
Bluetooth positioning;

-
terrestrial beacon system (TBS) positioning.

Note: UTDOA is not supported in Rel-15 for NR; But in LTE [4], it is also one of standard positioning method as

-
uplink positioning;

We also list the mapping between standard positioning methods and UE/gNB measurements as below:

Table 2: the mapping between standard positioning methods and UE/network measurements [4]
	Standard positioning methods
	UE measurements
	Network measurements

	OTDOA
	RSTD

ECGI/PCI/TP ID

Delta SFN;
	-

	UTDOA
	-
	LMU:

UL Relative Time of Arrival
PCI

	ECID
	ECGI/PCI

Reference signal received power (RSRP);

Reference Signal Received Quality (RSRQ);

UE Rx – Tx time difference;

GERAN RSSI;

UTRAN CPICH RSCP;

UTRAN CPICH Ec/Io;

WLAN RSSI.
	eNB Rx – Tx time difference
Timing Advance (TADV):

Type1: TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference)
Type2: TADV = eNB Rx – Tx time difference;

Angle of Arrival (AoA).


Based on Table 1 and Table 2, we could see:

· LTE ECID covers NR positioning techniques, UL AoA, and ECID (Rel-15 measurement);

· LTE OTDOA covers NR positioning techniques, DL-TDOA;

· LTE UTDOA covers NR positioning techniques, UL TDOA;

NR Rel-15 ECID only supports LTE signals based measurements. NR RSRP, multi cell RTT and DL AoD are new techniques to it, it would be good to introduce new standard positioning method to cover them, e.g. NR Rel-16 ECID. 

Therefore we propose to reuse stardard positioning methods defined in NR and LTE for NR positioning techniques as below:
Proposal 1. NR Rel-16 ECID to cover UL-AoA, DL AoD, Multi-cell RTT and ECID (Rel-15 measurment);

Proposal 2. NR OTDOA to cover DL-TDOA;

Proposal 3. NR UTDOA to cover UL-TDOA;
These positioning methods may be supported in UE-based, UE-assisted/LMF-based, NG-RAN node assisted and LMU-assisted/LMF-based versions. 
Currently supported version based on [3] and [4] are:
Table 5: Supported versions of UE positioning methods [3] [4]
	Method
	UE-based
	UE-assisted, E-SMLC-based
	eNB- assisted
	LMU-assisted/ E-SMLC-based
	SUPL

	Downlink Note1 Note 2
	No
	Yes
	No
	No
	Yes (UE-assisted)

	 NR Rel-16 ECID
	No
	Yes
	Yes
	No
	Yes (UE-assisted)

	Uplink
	No
	No
	No
	Yes
	No

	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.




To support NR dependent positioning, the definition from [3] and [4] can be reused. But accordinly to the WI scope, UE based positioning for OTDOA should be further studied. 
Proposal 4. NR Rel-16 ECID suports UE assisted/LMF based, NG-RAN node assisted versions;

Proposal 5. NR OTDOA supports UE assisted; FFS on UE based versions;

Proposal 6. NR UTDOA supports LMU assisted/LMF based version;

3 Conclusion

The followings are proposed:
Proposal 1.
NR Rel-16 ECID to cover UL-AoA, DL AoD, Multi-cell RTT and ECID (Rel-15 measurment);
Proposal 2.
NR OTDOA to cover DL-TDOA;
Proposal 3.
NR UTDOA to cover UL-TDOA;
Proposal 4.
NR Rel-16 ECID suports UE assisted/LMF based, NG-RAN node assisted versions;
Proposal 5.
NR OTDOA supports UE assisted; FFS on UE based versions;
Proposal 6.
NR UTDOA supports LMU assisted/LMF based version;
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