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1. 
Introduction
This contribution proposes the following changes to TS 38.305 V1.0.0 (in addition to the endorsed changes in R2-1805562 at RAN2#101-bis. 
1.
Update the SUPL support in Table 4.3-1. 
2.
Addition of Annex A, based on TS 36.305 and modified for NR support. Note that this is still pending the resolution of [NR/Positioning] [101bis#86] E-mail discussion to determine what, if anything will be supported for downlink NR CID in Rel-15.
3.
Minor editorial corrections.
Revised to correct some ambiguities and align with SA2 and SUPL architecture. Changes in this version highlighted in yellow.
2. 
Proposal

Review and agree the text proposal below against TS 38.305 V1.0.0.

<Unchanged Text omitted>
<Start of first changed section>
4.3
Standard UE Positioning Methods
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;
-
enhanced cell ID methods;

-
barometric pressure sensor positioning;

-
WLAN positioning;

-
Bluetooth positioning;

-
terrestrial beacon system (TBS) positioning.

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 Note 6

	A-GNSS
	Yes
	Yes
	No
	Yes (UE-based and UE-assisted)

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

	E-CID Note 3, Note 4 
	No
	Yes
	Yes
	Yes for E-UTRA (UE-assisted)


	Barometric
	Yes
	Yes
	No
	No

	WLAN
	Yes
	Yes
	No
	Yes 

	Bluetooth
	No
	Yes
	No
	No

	TBS Note 5
	Yes
	Yes
	No
	Yes (MBS)

	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: 
In this version of the specification only E-CID based on LTE signals is supported.

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:   SUPL 2.0 ([15], [16]) is not defined to support NR.  


<End of changed section>
<Start of next changed section>
Annex A (informative): Use of LPP with SUPL
The design goal of LPP is to enable it to be used in user plane location solutions such as OMA SUPL ([15], [16]) and this informative annex shows how LPP can be used in SUPL 2.0.

A.1
SUPL 2.0 Positioning Methods and Positioning Protocols

The following table shows how the 3GPP positioning protocols are supported in SUPL 2.0.

Table A.1-1: SUPL support of positioning methods

	Positioning Protocol:
	RRLP

(GSM/GPRS/WCDMA/
LTE/WLAN/WiMAX)
	RRC

(WCDMA)
	LPP

(NR/LTE)

	Positioning Method:
	
	
	

	A-GPS (A-GANSS) SET Assisted 
	(
	(
	(

	A-GPS (A-GANSS) SET Based 
	(
	(
	(

	Autonomous GPS/GANSS 
	(
	(
	(

	Enhanced Cell ID NOTE 1
	(
	(
	( NOTE 2

	Enhanced Observed Time Difference (E-OTD) 
	( (GSM only)
	NA
	NA

	Observed Time Difference of Arrival (OTDOA) NOTE 1, NOTE 3
	NA
	(
	(

	Barometric Pressure Sensors
	NA
	(
	(

	WLAN
	NA
	(
	(

	Bluetooth
	NA
	(
	(

	TBS NOTE 4
	NA
	(
	(

	NOTE 1:   Excludes methods based on NR signals.
NOTE 2:   For LPP, NR CID is supported. However, SUPL 2.0 does not currently support NR CID.
NOTE 3:
This includes TBS positioning based on PRS signals, which is only supported in LPP (LTE).

NOTE 4:
TBS positioning based on MBS signals.


Note:
What is referred to in the SUPL specifications as “Enhanced Cell ID, is a UE-Assisted positioning mode, where the neighbouring cell measurements are carried at the SUPL layer (in the SUPL_POS_INIT for example) and does not include methods based on NR signals. The ASN.1 container for this mode is defined as follows:

LteCellInformation ::= SEQUENCE {

refMCC  INTEGER(0..999), -- Mobile Country Code

refMNC  INTEGER(0..999), -- Mobile Network Code

refCI   BIT STRING(SIZE (29)), -- LTE Cell-Id including the CSG bit

tA      INTEGER(0..255) OPTIONAL, -- Timing Advance as per 3GPP TS 36.321

measResultListEUTRA   MeasResultListEUTRA OPTIONAL,

...}

MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF SEQUENCE {

physicalCellIdentity  INTEGER(0..504),

globalCellIdentity       BIT STRING(SIZE (29)) OPTIONAL, -- includes the CSG bit 

earfcn-DL    INTEGER(0.. 32767),  -- as per 3GPP TS 36.331

measResultEUTRA  SEQUENCE {

rsrpResult  INTEGER (0..97) OPTIONAL,  -- as per 3GPP TS 36.331

rsrqResult  INTEGER (0..33) OPTIONAL,  -- as per 3GPP TS 36.331

...}

}

The IE "MeasResultListEUTRA" mirrors the equivalent IE from the RRC specification:

MeasResultEUTRA ::=   SEQUENCE {

    physCellId                       PhysCellId,

    cgi-Info                         SEQUENCE {

       cellGlobalId                     CellGlobalIdEUTRA,

       trackingAreaCode                 TrackingAreaCode,

       plmn-IdentityList                PLMN-IdentityList2               OPTIONAL

    }                                                     OPTIONAL,

    measResult                       SEQUENCE {

       rsrpResult                       RSRP-Range                   OPTIONAL,

       rsrqResult                       RSRQ-Range                   OPTIONAL,

       ...

    }

}

It should be noted that in addition to the container provided by SUPL itself, E-CID positioning methods (excludes E-CID and CID for NR signals) defined within LPP proper can be supported in SUPL, via tunneling LPP as shown in this annex (in the same manner that A-GNSS, OTDOA, Barometric Pressure Sensors, WLAN, Bluetooth and TBS are supported). 

A.2
SUPL 2.0 and NR Architecture

This section describes interworking between the control-plane LCS architecture, as defined in the main body of this specification, and SUPL 2.0.  Similarly to the E-SMLC in the LTE architecture [25], the LMF either includes or has an interface to an SPC function, as defined in OMA SUPL V2.0 ([15], [16]). It can thus provide a consistent set of positioning methods for deployments utilizing both control-plane and user-plane.

The interworking does not enable use of user-plane signalling for part of a control-plane positioning session. The user plane in the interworking here is not intended as an alternative path for control-plane signalling that would be needed between UE and NG-RAN ng-eNB/gNB for mechanisms such as A-GPS in a standalone control-plane solution. 

This interworking does enable the SPC to retrieve measurements (e.g., GNSS-to-RAN time relations) from the NG-RAN ng-eNB/gNB.

The underlying architecture is shown in Figure A.2-1 [2]. Note that, for interworking between user-plane and control-plane positioning, no new interfaces need to be defined as compared to those in the figure, assuming the SPC is either integrated in the LMF or attached to it with a proprietary interface.
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Figure A.2-1: System reference architecture reference for Location Services in reference point representation
The Lup and Llp interfaces shown in this architecture are part of the user-plane solution only and are not required for control-plane positioning.  
A.3
LPP session procedures using SUPL

This section indicates how an LPP session relates to the SUPL message set. Figure A.3-1 shows how SUPL and LPP can be combined within a SUPL positioning session. Step 4 here is repeated to exchange multiple LPP messages between the SLP and SET.
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Figure A.3-1: LPP session over SUPL

For positioning operations which take place entirely within an LPP session (step 4 in Figure A.3-1), the flow of LPP messages can be the same as in the control-plane version of LPP; the role of the (LPP) target is taken by the target SET, and that of the (LPP) server by the SLP. An example LPP flow, including exchange of capabilities, request and delivery of assistance data, and request and delivery of positioning information, is shown in Figure A.3-2.
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Figure A.3-2: LPP session over SUPL
A.4
Procedures combining C-plane and U-plane operations

Since SUPL by definition is carried over the user plane, it is not applicable to operations terminating at the NG-RAN ng-eNB/gNB. SUPL operations must take place in combination with control-plane procedures over NRPPa.

This situation could arise in the case of UE-assisted OTDOA, for example, in which the SLP needs to provide the UE (in a SUPL session) with assistance data supplied by the NG-RAN ng-eNB/gNB. This section uses a UE-assisted OTDOA positioning operation as an example.

Although the positioning server in this operation is the SLP, the existence of an interface to the LMF means that the SLP can communicate with the LMF via the SPC. In particular, this means that assistance data that was delivered to the LMF via NRPPa can be transferred over to the SLP for delivery to the UE via LPP over SUPL.

There are several ways to realise this general behaviour. In the simplest case, the LMF could be supplied with the necessary assistance data in advance, so that it can be supplied to the SLP without any actual NRPPa procedures taking place in real time (and possibly even before the positioning transaction begins).
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Figure A.4-1: Transfer of OTDOA assistance data to UE via SUPL
In the event that the LMF does not have the required assistance data available, it would need to retrieve them from the NG-RAN appropriate ng-eNB/gNBs once it was made aware that they were needed.
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Figure A.4-2: Transfer to the UE via SUPL of OTDOA assistance data not already available at the LMF
In both cases, it should be noted that the retrieval of the assistance data is transparent to the UE and to the actual SUPL session. This model is parallel to the approach used with A-GNSS, in which assistance data such as satellite ephemerides are retrieved from sources entirely external to the cellular network. For purposes of LPP over SUPL, the delivery of assistance data to the SLP can be viewed as an independent external process.

The delivery of assistance data to the UE, however, takes place through the same mechanisms as control-plane LPP, transported through SUPL.



<End of changes>
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