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1
Introduction
In the running CR for TS 38.305 [1], support for NG-RAN node assisted NR E-CID (“UL NR E-CID”) is FFS. This was discussed at RAN3#107-e, and it was agreed that it should be a RAN3 decision whether and how to support UL NR E-CID [2].
In this paper, we propose to introduce support in NRPPa for UL NR E-CID and provide further details. 
2
Discussion
UL E-CID is an existing E-UTRA positioning method that has been supported in LPPa since Rel-9. It provides enough accuracy for many positioning use cases, while not requiring any special UE positioning capabilities. 
For these reasons, it would make sense to introduce UL E-CID as an NR positioning method as well. Also, from a gNB implementation perspective, it is likely less complex than other NR positioning methods. 
Proposal 1:
Introduce support for UL NR E-CID in NRPPa.

For UE measurements, RAN2 has already agreed on the following for DL NR E-CID [1]:

-
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 above measurements are reported by the UE to the gNB via RRC signaling, in accordance with the measurement configuration provided by the gNB to the UE using the RRCReconfiguration. Therefore, the above measurements can also be used for UL NR E-CID if requested by the LMF using the NRPPa Measurement procedure.

An additional piece of information useful for UL NR E-CID is the Cell Portion ID. As defined in LPPa, a Cell Portion is a geographical part of a cell that is uniquely identified within a cell by its Cell Portion ID. This should also be relevant to NR.

Proposal 2:
The following information may be transferred from gNB to LMF: SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ, Cell ID, Cell Portion ID. 
Since the gNB receives the UE measurements via RRC, the measurements are available at the gNB-CU. However, the source of the Cell Portion ID may be the gNB-DU, since it has the knowledge of the geographical part of the cell where the UE is located.

Proposal 3:
In case of CU-DU split, the Cell Portion ID is provided by the gNB-DU.

For other measurements (e.g. gNB measurements), potential candidates that could improve UL NR E-CID accuracy include the following:

-
gNB Rx-Tx time difference, as defined in TS 38.215;
-
UL Angle of Arrival, as defined in TS 38.215;

Introducing the above gNB measurements for UL NR E-CID would not have RAN1 impacts since they are already defined in TS 38.215. The only specification impact would be to map the measurements to UL NR E-CID in Stage 2 (TS 38.305). However, one drawback of the gNB Rx-Tx time difference is that it relies on Rel-16 reference signals (i.e. UL SRS for positioning) and therefore depends on UE capability. An alternative could be to introduce a new gNB measurement for Timing Advance that instead uses Rel-15 reference signals, but this would require further discussion and decision by RAN1.
Proposal 4:
RAN3 to further discuss usage of gNB measurements for UL NR E-CID, and if needed send an LS to RAN1.
3
Conclusion

The following is proposed:
Proposal 1:
Introduce support for UL NR E-CID in NRPPa.

Proposal 2:
The following information may be transferred from gNB to LMF: SS-RSRP, SS-RSRQ, CSI-RSRP, CSI-RSRQ, Cell ID, Cell Portion ID. 
A Stage 2 TP reflecting the above two proposals is provided in Appendix A (for TS 38.305 BL CR). The Stage 3 impacts to NRPPa are discussed in [3].
Proposal 3:
In case of CU-DU split, the Cell Portion ID is provided by the gNB-DU.

Proposal 4:
RAN3 to further discuss usage of gNB measurements for UL NR E-CID, and if needed send an LS to RAN1.
Text for a Draft LS to RAN1, if needed, is provided in Appendix B.
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Appendix: TP for TS 38.305 BL CR
Start of text for TS 38.305
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 the Azimuth of Arrival (A-AoA) and the Zenith of Arrival (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 (UE-based and UE-assisted)

	OTDOA Note1, Note 2
	No
	Yes
	No
	Yes (UE-assisted)

	E-CID Note 4 
	No
	Yes
	Yes
	Yes for E-UTRA (UE-assisted)

	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
	No

	DL-AoD
	Yes
	Yes
	No
	No

	Multi-RTT
	No
	Yes
	Yes
	No

	NR E-CID 
	No
	Yes
	Yes
	No

	UL-TDOA
	No
	No
	Yes
	No

	UL-AoA
	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.

NOTE 3:
Void.

NOTE 4:
This includes Cell-ID for NR method.

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 Change
6.3.1
NR Positioning Protocol A (NRPPa)

The NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF. It is used to support the following positioning functions:

-
E-CID for E-UTRA where measurements are transferred from the ng-eNB to the LMF.

-
Data collection from ng-eNB's for support of OTDOA positioning for E-UTRA.

-
Cell-ID and Cell Portion ID retrieval from gNB's for support of NR Cell ID positioning method. 
-
Exchange of information between LMF and NG-RAN node for the purpose of assistance data broadcasting.
-
NR E-CID where measurements are transferred from the gNB to the LMF.
-
NR Multi-RTT where measurements are transferred from the gNB to the LMF.

-
NR UL-AoA where measurements are transferred from the gNB to the LMF.
-
NR UL-TDOA where measurements are transferred from the gNB to the LMF.

-
Data collection from gNBs for support of DL-TDOA, DL-AoD, Multi-RTT, UL-TDOA, UL-AoA .
The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID corresponding to the involved LMF over NG-C interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG-C interface either in UE associated mode or non-UE associated mode.
In case of a split gNB, the NRPPa protocol is terminated at the gNB-CU.
Next Change
8.9
NR Enhanced cell ID positioning methods
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.

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 [x3]):

-
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);

gNB measurements:

-
gNB Rx-Tx time difference [FFS];
-
Angle of Arrival [FFS];
Various techniques exist to use these measurements to estimate the location of the UE. The specific techniques are beyond the scope of this specification.

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.

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.

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 8.3.2.2-1.

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

	 NR Cell Global Identifier /Physical Cell ID
	Yes

	 Cell Portion ID
	Yes


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 

	 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

	 Cell Portion ID


The measurement results that may be transferred from gNB to the LMF are listed in table 8.9.2.3-2.

Table 8.9.2.3-2: Measurement results that may be transferred from gNB to the LMF

	Information 

	 gNB Rx-Tx time difference measurement [FFS]

	 UL Angle of Arrival (azimuth and elevation) [FFS]


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".
8.9.3.1
Capability Transfer Procedure

The Capability Transfer procedure for NR E-CID positioning is described in clause 7.1.2.1.

8.9.3.2
Assistance Data Transfer Procedure

Assistance data transfer is not required for NR E-CID positioning.

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.

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.

[image: image1.emf]UE LMF

2. LPP Provide Location Information

1. LPP Request Location Information


Figure 8.9.3.3-1: LMF-initiated Location Information Transfer Procedure from UE.

(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 8.9.2.3-1 together with a required response time.

(2)
The UE performs the requested measurements and sends an LPP Provide Location Information message to the LMF before the Response Time provided in step (1) elapsed. If the UE is unable to perform the requested measurements, 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.

8.9.3.3.2
UE-initiated Location Information Delivery procedure

Figure 8.9.3.3.2-1 shows the Location Information Delivery procedure operations for the NR E-CID method when the procedure is initiated by the UE.
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Figure 8.9.3.3.2-1: UE-initiated Location Information Delivery Procedure.

(1)
The UE sends an LPP Provide Location Information message to the LMF. The Provide Location Information message may include any UE measurements already available at the UE.

8.9.4
Uplink NR E-CID Positioning Procedures

The procedures described in this clause support NR E-CID related measurements obtained by the serving gNB and provided to the LMF using NRPPa. The term "uplink" is intended to indicate that from the LMF perspective the involved measurements are provided by the serving gNB; this set of procedures might also be considered as "NG-RAN node assisted NR E-CID".
8.9.3.1
Capability Transfer Procedure

The Capability Transfer procedure for UL NR E-CID positioning is described in clause 7.1.2.1 [FFS].

8.9.3.2
Assistance Data Transfer Procedure

Assistance data transfer is not required for UL NR E-CID positioning.

8.9.3.3
Location Information Transfer Procedure

The purpose of this procedure is to enable the LMF to request position measurements from the gNB.

Figure 8.9.3.3-1 shows the messaging between the LMF and the gNB to perform this procedure.
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Figure 8.9.3.3-1
: LMF-initiated Location Information Transfer Procedure

(1)
The LMF sends a NRPPa message to the serving gNB to request NR E-CID measurement information. The message includes indication of NR E-CID measurements requested and whether the result is expected only once or periodically.
(2)
If the report characteristics in step 1 is set to "on demand", the gNB obtains the requested NR E-CID measurements and returns them in a Measurement Response message to the LMF. The Measurement Response message includes the obtained NR E-CID measurements as defined in the clause 8.9.2.3.

If the report characteristics in step 1 is set to "periodic", the gNB replies with a Measurement Response message without including any measurements in the message. The gNB then periodically initiates the Measurement Report procedure in step 3 for the NR E-CID measurements, with the requested reporting periodicity.

If the gNB is not able to accept the Measurement Request message in step 1, the gNB returns a failure message indicating the cause of the failure.

(3)
The gNB periodically provides the NR E-CID measurements as defined in the clause 8.9.2.3 to the LMF if that was requested at step 1.

(4)
If the previously requested NR E-CID measurements can no longer be reported, the gNB notifies the LMF by sending a Measurement Failure Indication message.

(5)
When the LMF wants to abort an ongoing NR E-CID measurement it sends a Measurement Abort message to the gNB.

End of text for TS 38.305
B
Appendix: Draft LSout (if needed)
Start of draft LSout 
Title:
[DRAFT]
LS on support for UL NR E-CID
Release:
Rel-16
Work Item:
NR_POS
Source:
RAN3

To:
RAN1
Cc:
RAN2
Contact Person:
Name:
Nokia [To Be RAN3]
Email Address:
sean.kelley@nokia.com

Attachments:
n/a
1. Overall Description:

RAN3 has agreed to introduce support in NRPPa for NG-RAN node assisted NR E-CID (“UL NR E-CID”).

According to RAN3 agreements, the following information may be transferred from gNB to LMF:

-
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
-
Cell Portion ID
Additional gNB measurements (if needed) to support UL NR E-CID is left to RAN1 to decide.
2. Actions:

To RAN1 group.

ACTION: 
RAN3 kindly asks RAN1 to take the above into account.
3. Date of Next TSG-RAN WG3 Meetings:

RAN3#109
24th – 28th August 2020

Toulouse, France
End of draft LSout
�Step 4 in the figure (Measurement Update) needs to be removed, since it is not applicable to UL NR E-CID.


�PAGE \# "'Page: '#'�'"  ��to be removed before LS is sent






_1647073259.vsd
gNB


LMF


1. NRPPa Message (Type: Measurement Request)


2. NRPPa Message (Type: Measurement Response/Failure)


3. NRPPa Message (Type: Measurement Report)


4. NRPPa Message (Type: Measurement Update)


6. NRPPa Message (Type: Measurement Abort)


5. NRPPa Message (Type: Measurement Failure Indication)



