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Introduction

This is to provide the text proposal for TR38.855 based on:
· Agreements in RAN2#104 meetings as below:

Working assumption

1: Rel-15 positioning architecture is the baseline for Rel-16 (for evaluation for proposed changes)

Agreements

1
RAN2 will study the RAN2 protocol impacts associated with supporting location management functionality in RAN

2
RAN2 expect SA2 to consider the E2E delay aspects of supporting location management functionality in RAN
Agreements

1
LPP is reused and extended to support the new NR RAT dependent positioning methods (that are discussed in the scope of this SI)

2
RAN2 assume that NRPPa is reused to support new NR RAT dependent positioning methods (this is a RAN3 decision)

· The inputs on email discussion [104#35][NR] Positioning SI (Intel) on architecture enhancements (LMF in RAN or RAN act as LCS Client)
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9.2
Procedure and protocol aspects
9.2.1
UE-terminated protocols
In Rel-15, as specified in TS 38.305 [x0], for positioning in NG-RAN, the LTE Positioning Protocol (LPP) is used which 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). 
Figure 9.2.1-1 shows the protocol layering used to support transfer of LPP messages between an LMF and UE. The LPP PDU is carried in NAS PDU between the AMF and the UE.
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Figure 9.2.1-1: Protocol Layering for LMF to UE Signalling

In Rel-16,  LPP is reused and will be extended to support the NR RAT dependent positioning methods.

Note 1: the details on how to extend LPP are to be discussed in WI stage.
Note 2: For location management in RAN, the protocol layer for NG-RAN to UE signalling will be terminated in NG-RAN and UE and details will be discussed in WI stage.
9.2.2
NG-RAN Node terminated protocols
In Rel-15, as specified in TS 38.305 [x0], for positioning in NG-RAN, the NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF.. 
Figure 9.2.2-1 shows the protocol layering used to support transfer of NRPPa PDUs between an LMF and NG-RAN Node.

The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID which corresponds to the involved LMF node over the NG interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG interface either in UE associated mode or non-UE associated mode.


[image: image2.emf]NG RAN

AMF

NG-C

SCTP

IP

L2

L1 L1

L2

IP

SCTP

NGAP

NLs

L1

L2

IP

TCP

TLS

HTTP/2

LMF

L1

L2

IP

TCP

TLS

NGAP

NRPPa

HTTP/2

NRPPa


Figure 9.2.2-1: Protocol Layering for LMF to NG-RAN Signalling
In Rel-16,  NRPPa is reused and will be extended to support the NR RAT dependent positioning methods.

Note 1: the details on how to extend NRPPa are to be discussed in WI stage.
Note 2: For location management in RAN, impacts to Xn interface, NG-C interface and NRPPa protocol, if any, are FFS and to be discussed in WI stage.
Editor's Note: To be confirmed in RAN3.
9.3
Architecture aspects

In Rel-15, as specified in TS 38.305 [x0], the architecture in 5GS for positioning of a UE with NG-RAN is shown in Figure 9.3-1 as below:
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Figure 9.3-1: UE Positioning Architecture applicable to NG-RAN

The Rel-15 architecture is used as baseline for Rel-16 positioning. The potential architecture enhancements are described in SA2 TR 23.731 [x1]. Among them, NG-RAN node enhanced with the support of location management functionality and NG-RAN as an internal LCS Client have RAN impacts, and are to be decided in RAN.  
9.3.1
NG-RAN support for location management functionality
To achieve low latency and high-performance location estimatesion, the support of location management functionality in NG-RAN and different solutions (Solution 15, 23 (Enhanced NG-RAN Location Reporting Procedure), 26 and 28) have been discussed in SA2 and captured in TR 23.731 [x1].

From RAN perspective, it impacts:

-
NG interface: signalling between location management in RAN and AMF ;
-
Protocol/signalling between NG-RAN and UE; 
-
Protocol/signalling between between gNBs;  
-
Architecture of location management functionality within NG-RAN;
Editor's Note: The architecture and any specified interface between location management in RAN and gNB, and protocol/signalling between gNBs are to be decided in RAN3.
9.3.2
NG-RAN as an internal LCS Client
For exposure of location service to RAN, SA2 concluded solution 11 provides acceptable support as captured in TR 23.731 [x1], i.e. NG-RAN as an internal LCS Client.
Figure 9.3.2-1 shows the procedure to support NG-RAN as an internal LCS Client:
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Figure 9.3.2-1: Location service exposure to NG-RAN

From RAN perspective, it impacts:

-
NG interface: needs to support step 2 and 6, i.e. "RAN Initiated Location Request" and "RAN Initiated Location Response" respectively;
Editor's Note: The details on NG interface to be decided in RAN3.
	End Text Proposal Change
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6. RAN Initiated Location Response
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