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1. 
Introduction
At RAN2#99 positioning support for NG-RAN in Release 15 was discussed with the following agreements [1]:

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.

4. Positioning network elements (UE, NG-RAN, AMF, LMF) in the positioning related architecture in TS 23.501 should be used as the basis for positioning support for NG-RAN in Release 15. 

5. TS 38.305 will define stage 2 positioning for NG-RAN for both NR and E-UTRA access.

A skeleton for Stage 2 3GPP TS 38.305 was endorsed in [2].

This contribution proposes initial content for clause 6 of the skeleton Stage 2.

2. 
Discussion

Clause 6 of TS 38.305 covers Signalling protocols and interfaces. It is proposed to base this on the NG-RAN architecture in 3GPP TS 38.300 [4], the 5GC architecture in 3GPP TS 23.501 [5] and content of 3GPP TS 36.305 [3] that is applicable to NG-RAN.
3. 
Proposal

It is proposed to include the attached text proposal in 3GPP TS 38.305.

References

[1]
RAN2#99 Chairman notes.

[2]
R2-1709477, "Skeleton for TS 38.305", Qualcomm Incorporated.

[3]
3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-UTRAN".

[4] 3GPP TS 38.300: “NR; NR and NG-RAN Overall Description; Stage 2”.

[5] 3GPP TS 23.501: “System Architecture for the 5G System; Stage 2”.

6
Signalling protocols and interfaces 

6.1
Network interfaces supporting positioning operations 
Editor’s Note: The intention is that this section is modeled on section 6.1 in 36.305 with changes for NG-RAN.

6.1.1
General LCS control plane architecture

The general LCS control plane architecture in the 5GS applicable to a target UE with NG-RAN access is defined in [2].
Editor’s Note: The above is a forward reference to expected later support in [2] and should be vcrified later.
6.1.2
NR-Uu interface

The NR-Uu interface, connecting the UE to the gNB over the air, is used as one of several transport links for the LTE Positioning Protocol for a target UE with NR access to NG-RAN.
6.1.3
LTE-Uu interface

The LTE-Uu interface, connecting the UE to the ng-eNB over the air, is used as one of several transport links for the LTE Positioning Protocol for a target UE with LTE access to NG-RAN.
6.1.4
Xn interface

The Xn interface, connecting the gNB to the ng-eNB, when both are present in NG-RAN, is transparent to all UE-positioning-related procedures.  It is involved in these procedures as a transport link for the LTE Positioning Protocol in the event that a serving gNB or serving ng-eNB for a target UE does not have direct signalling access to an AMF.
For gNB related positioning procedures where the gNB does not have direct signalling access to an AMF, the Xn interface transparently transports both positioning requests from the LMF to the gNB and positioning results from the gNB to the LMF.
For ng-eNB related positioning procedures where the ng-eNB does not have direct signalling access to an AMF, the Xn interface transparently transports both positioning requests from the LMF to the ng-eNB and positioning results from the ng-eNB to the LMF.
6.1.5
NG-C interface

The NG-C interface between the gNB and the AMF and between the ng-eNB and the AMF is transparent to all UE-positioning-related procedures.  It is involved in these procedures only as a transport link for the LTE Positioning Protocol.

For gNB related positioning procedures, the NG-C interface transparently transports both positioning requests from the LMF to the gNB and positioning results from the gNB to the LMF.
For ng-eNB related positioning procedures, the NG-C interface transparently transports both positioning requests from the LMF to the ng-eNB and positioning results from the ng-eNB to the LMF.

6.1.4
NLs interface

The NLs interface, between the LMF and the AMF, is transparent to all UE related, gNB related and ng-eNB related positioning procedures.  It is used only as a transport link for the LTE Positioning Protocols LPP and NPPa.
Editor’s Note 1:
Support of NPPa (and a possible different name for NPPa) will be decided by RAN3 and updated if needed above.

Editor’s Note 2:
Other use of the NLs interface may be added later based on agreements in SA2
6.2
UE-terminated protocols 

Editor’s Note: The intention is that this section is modeled on section 6.2 in 36.305 with changes for NG-RAN.
6.2.1
LTE Positioning Protocol (LPP)

The LTE Positioning Protocol (LPP) is terminated between a target device (the UE in the control-plane case or SET in the user-plane case) and a positioning server (the LMF in the control-plane case or SLP in the user-plane case).  It may use either the control- or user-plane protocols as underlying transport. In this specification, only control plane use of LPP is defined. User plane support of LPP is defined in [17] and [18].

LPP is a point to point positioning protocol with capabilities similar to those in UMTS RRC ([15]) and GERAN RRLP ([16]). Whereas RRLP supports positioning of a target MS accessing GERAN and RRC supports positioning of a target UE accessing UTRAN, LPP supports positioning and location related services (e.g. transfer of assistance data) for a target UE accessing E-UTRAN or NG-RAN. To avoid creating new positioning protocols for future access types developed by 3GPP, and to enable positioning measurements for terrestrial access types other than E‑UTRAN and NG-RAN, LPP is in principle forward-compatible with other access types, even though restricted to E-UTRAN access and NG-RAN in this specification.

LPP further supports the OMA user plane location solution SUPL 2.0, as defined in the OMA SUPL 2.0 standards ([17], [18]), and is intended to be compatible with the successor protocols of SUPL 2.0 as well.

LPP messages are carried as transparent PDUs across intermediate network interfaces using the appropriate protocols (e.g., NG-AP over the NG-C interface, NAS/RRC over the LTE-Uu and NR-Uu interfaces).  The LPP protocol is intended to enable positioning for NR and LTE using a multiplicity of different position methods, while isolating the details of any particular positioning method and the specifics of the underlying transport from one another.

The protocol operates on a transaction basis between a target device and a server, with each transaction taking place as an independent procedure.  More than one such procedure may be in progress at any given moment.  An LPP procedure may involve a request/response pairing of messages or one or more “unsolicited” messages.  Each procedure has a single objective (e.g., transfer of assistance data, exchange of LPP related capabilities, or positioning of a target device according to some QoS and use of one or more positioning methods). Multiple procedures, in series and/or in parallel, can be used to achieve more complex objectives (e.g., positioning of a target device in association with transfer of assistance data and exchange of LPP related capabilities). Multiple procedures also enable more than one positioning attempt to be ongoing at the same time (e.g., to obtain a coarse location estimate with low delay while a more accurate location estimate is being obtained with higher delay).

An LPP session is defined between a positioning server and the target device, the details of its relation with transactions are described in section 4.1.2 of [25].

A single LPP transaction may be realised as multiple procedures; e.g., a single transaction for provision of assistance data might comprise several Provide Assistance Data messages, with each such message constituting a separate procedure (since there is no “multiple unsolicited messages” procedure type).

For the 3GPP 5GS Control Plane solution defined in [2], the UE is the target device and the LMF is the server. For SUPL 2.0 support, the SUPL Enabled Terminal (SET) is the target device and the SUPL Location Platform (SLP) is the server.  The protocol does not preclude the possibility of future developments in control plane and user plane solutions (e.g., possible successors of SUPL 2.0, as well as possible future 3GPP control plane solutions).
Editor’s Note: The above is a forward reference to expected later support in [2] and should be vcrified later.
All LPP operations and procedures are defined with respect to the target and server, and thus the LPP operations and procedures defined here with respect to a UE and an LMF can also be viewed in this more generic context by substituting any target for the UE and any server for the LMF.

LPP further supports multiple positioning methods as defined in section 4.3. 

LPP supports hybrid positioning, in which two or more position methods are used concurrently to provide measurements and/or a location estimate or estimates to the server. LPP is forward compatible with the later addition of other position methods in later releases (e.g., position methods associated with other types of terrestrial access).

The operations controlled through LPP are described further in section 7.1.

6.2.2
Radio Resource Control (RRC) for NR
The RRC protocol for NR is terminated between the gNB and the UE.  It provides transport for LPP messages over the NR-Uu interface.
6.2.3
Radio Resource Control (RRC) for LTE
The RRC protocol for LTE is terminated between the ng-eNB and the UE.  In addition to providing transport for LPP messages over the LTE-Uu interface, it supports transfer of measurements that may be used for positioning purposes through the existing measurement systems specified in [14].
6.3
gNB-terminated protocols 
Editor’s Note: The intention is that this section is modeled on section 6.3 in 36.305 with changes for NG-RAN.
6.4
ng-eNB-terminated protocols 

Editor’s Note 1: The intention is that this section is modeled on section 6.3 in 36.305 with changes for NG-RAN.
Editor’s Note 2: Inclusion of this section as part of section 6.3 may be possible and is FFS.
6.5
Signalling between an LMF and UE 
Editor’s Note: The intention is that this section is modeled on section 6.4 in 36.305 with changes for NG-RAN.
6.6
Signalling between an LMF and gNB

Editor’s Note: The intention is that this section is modeled on section 6.5 in 36.305 with changes for NG-RAN.
6.7
Signalling between an LMF and eNodeB

Editor’s Note 1: The intention is that this section is modeled on section 6.5 in 36.305 with changes for NG-RAN.
Editor’s Note 2: Inclusion of this section as part of section 6.6 may be possible and is FFS. 
