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1. Introduction 

At the RAN#80 meeting, the study item on NR positioning was approved [1] and slightly revised at RAN#81 [2]. One of the objectives of the SI is following: 

· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2 primary, RAN3 checks, according to current practices for positioning architecture]
· Rel-15 NR positioning architecture/protocol is a starting point of the discussion while the Release 16 LCS architecture enhancement study in TSG SA side is taken into account.

· Common architecture with IoT and hybrid positioning.

· The positioning architectures should support standalone NR for both voice and data including IoT service.

· IoT use cases, including potential LPP evolution, and efficient/low-complexity signaling are considered while striving for a common architecture.

· End-to-end latency is considered to developing positioning architecture.

In this paper, we analyses the Rel-15 NR positioning architecture according to the above aspects and propose to reuse the Rel-15 NR positioning architecture as the Rel-16 LCS architecture.  
2. Discussion
The UE positioning architecture applicable to E-UTRAN is illustrated in Figure1 [3].


[image: image1.emf]UE

eNode B

MME

E-SMLC

LTE-Uu

S1

SLs

SLP

S

U

P

L

 

b

e

a

r

e

r

Proprietary

interface

possible

SET

SLm

LMU

S

L

m

LMU

TP

TP

TP


Figure1 UE Positioning Architecture applicable to E-UTRAN

In Rel-15, the basic support for positioning in NR[4] is provided to comply with regulatory requirements and the architecture for NR positioning is illustrated in Figure2[5].
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Figure2 UE Positioning Architecture applicable to NG-RAN
Comparison between the two architectures is provided in the following table.
Table 1 Comparison between UE Positioning Architecture applicable to E-UTRAN and NG-RAN

	
	Architecture applicable to E-UTRAN
	Architecture applicable to NG-RAN

	Entity manages location service
	E-SMLC
	LMF
LMF can be  connected to E-SMLC to enable an LMF to access information from E‑UTRAN

	LCS protocol between UE and entity manages location service
	LPP
	LPP

	LCS protocol between RAN and entity manages location service
	LPPa
	NRPPa

To support independent evolution in E-UTRAN and NR-RAN, NRPPa is introduced. Currently most of the content in NRPPa is copy&paste from LPPa with a little enhancement to support NR, e.g. introduce NR Cell Identifier.

	Transport of LPP
	LPP is transported in NAS container
	LPP is transported in NAS container

	Transport of LPPa/NRPPa
	LPPa is transported between eNB and MME over S1-AP 
	NRPPa is transported between NG-RAN node and AMF over NG-AP


From the above table, we find:

Observation1: the  UE positioning architecture and protocols applicable to E-UTRAN and NG-RAN are very similar.
In Rel-15, Location service feature is restricted to regulatory service. Currently, a Rel-16 SI “Study on Enhancement to the 5GC Location Services”[6] is ongoing in SA2, with the intention to study how to enhance the Rel-15 SBA-LCS architecture for roaming and commercial location services based on the stage-1 defined location related requirements in TS22.261 for 5G system for commercial scenarios, e.g. Location for Massive IoT and TS22.071.The outputs of the SI are captured in TR23.731[7]. According to the TR, the general interim conclusion is For complete end to end support, Solution 14 is to be used as the baseline for the development of Rel-16 normative work. And the  solution 14 is reuse Rel-15 existing location service architecture for commercial use cases with some enhancements, such as introduce the privacy setting management function to enable the target UE to set privacy as "not allowed to be located", develop the interface between V-GMLC(Gateway Mobile Location Centre) and H-GMLC to support roaming scenario, etc. 
Observation2: In addition to regulatory service, the current SA2 understanding is Rel-15 NR positioning architecture is also reused for commercial use cases.
In LTE, a common architecture for LCS is applied for NB-IoT, RAT-dependent, RAT-independent and hybrid positioning solutions. The different positioning solutions are supported by introducing new procedures and parameters in LPP/LPPa/RRC in different Releases. For example, the message size limitation in LPP is introduced to support NB-IoT positioning in Rel-14. 
Since it was proved easy to extend the UE positioning protocols applicable to E-UTRAN to support new positioning solutions and new devices, we expects the UE positioning protocols applicable to NG-RAN, which is very similar to protocols applicable to E-UTRAN, is also easy to be extended.
Proposal1: RAN2 to confirm both IoT and hybrid positioning can be supported with the Rel-15 NR positioning architecture and potential LPP/NRPPa/RRC evolution, e.g. introduce efficient/low-complexity signaling.
According to 38.305[5], it says The AMF receives a request for some location service associated with a particular target UE from another entity (e.g., GMLC) or the AMF itself decides to initiate some location service on behalf of a particular target UE (e.g., for an IMS emergency call from the UE) as described in [8].In our understanding, it means with the Rel-15 NR positioning architecture, a data related positioning procedure can be triggered by another external entity (e.g., GMLC) and a voice related positioning procedure can be triggered by AMF.
Given the ng-eNB is not mandatory in Rel-15 NR positioning architecture (illustrated in Figure 2), Rel-15 NR positioning architecture can be applied to standalone NR. 
Hence we propose:

Proposal2: RAN2 to confirm the Rel-15 NR positioning architecture can support standalone NR for both voice and data.
In SA2, how to reduce the latency of positioning was studied and some solutions were proposed, e.g. a RAN-LMC can be deployed in RAN, and a LMF may authorize LMC close to UE in order to reduce the delay caused by communication to the LMF in CN[7]. Since the solutions were based on the Rel-15 NR positioning architecture, it can be expected that the enhancements for reduce E2E latency has limited impact on the Rel-15 NR positioning architecture.
Proposal3: It can be assumed that the latency of positioning can be improved with limited impact on the Rel-15 NR positioning architecture.
3. Conclusion

In this contribution, the Rel-15 NR positioning architecture and protocols are discussed. And we propose:

Proposal1: RAN2 to confirm both IoT and hybrid positioning can be supported with the Rel-15 NR positioning architecture and potential LPP/NRPPa/RRC evolution, e.g. introduce efficient/low-complexity signaling.

Proposal2: RAN2 to confirm the Rel-15 NR positioning architecture can support standalone NR for both voice and data.
Proposal3: It can be assumed that the latency of positioning can be improved with limited impact on the Rel-15 NR positioning architecture.
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