Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 #97	R3-173240
Berlin, Germany, 21-25 August 2017

Agenda Item:	10.13.2
Source:	Ericsson
Title:	Positioning Support for NG-RAN Hosting NR
Document for:	Approval
Introduction
In RAN#76, it has been agreed that support for Emergency Services and the corresponding support for Location Services will be specified by June 2018, and will be applicable for both a non-standalone NR UE that is supported with a LTE PCell and for a standalone NR UE [1]. The regulatory performance targets in any radio access technology are specified in the US by the FCC as shown in the table below:
	FCC BENCHMARK
	ACCURACY REQUIREMENT

	APRIL 2017
	40% of all 911 Calls <= 50m

	APRIL 2018
	50% of all 911 Calls <= 50m

	APRIL 2020
	70% of all 911 Calls <= 50m

	APRIL 2021
	80% of all 911 Calls <= 50m



Therefore, the following addition has been added to WID [2] for providing the support. In this paper, we provide our observations and proposals for future discussions at RAN3#97.
Support of positioning to comply with regulatory requirements: 
-	via RAT independent and E-UTRA RAT dependent positioning schemes, including:
-	Transport of LPP messages between 5G-CN and UE through gNB [RAN2];
-	Transport of LPPa type messages between 5G-CN and NG-RAN hosting E-UTRA (eNB) [RAN2, RAN3];
         NOTE:	This objective is intended for the architecture options 4 and 7, and can be reused for option 5.
-	Support of measurement gaps and idle periods for location related inter-RAT measurements [RAN4, RAN2].
NOTE: This objective strives for common design of NR parts of inter-RAT measurement between NR and E-UTRA 
-	via network based NR CID and cell portion positioning, including:
-	Definition of messages and transport between 5G-CN and NG-RAN hosting NR (gNB) [RAN3, RAN2].

[bookmark: _Ref178064866]Discussion
Architecture
Figure 1 illustrates the LTE positioning architecture based on control plane signaling. Both LPP and LPPa are routed via the Mobility Management Entity (MME) via S1AP and SLs, and RRC Non-Access Stratum (NAS) transport LPP messages between E-SMLC and UE. The LMU, connected to the E-SMLC via the SLm interface (SLmAP is covered in TS 36.459) is not pictured.
[image: ]
Figure 1: LTE Positioning Architecture. The LMU is not pictured.
The 5G architecture is work in progress. At this stage, some interfaces and protocols have been introduced by SA2, as illustrated by Figure 2. The discussion on having a protocol defined between UE and Location Management Function (LMF), which is a similar unit compared to E-SMLC in LTE is ongoing in SA2 WG. Another possibility is to transport the messages via RRC to gNB and then the gNB can transport the messages via NG2 and NGLs to Access and Mobility Management Function (AMF) and then to LMF, respectively. There has been recently an agreement on having NRPPa protocol between gNB and LMF. 
[image: ]
Figure 2: NR Positioning Architecture (current status in SA2)
Positioning Methods
E-UTRAN positioning in LPPa:
1- Enhanced Cell ID
2- OTDOA (including Terrestrial Beacon Systems, PRS-based)
3- UTDOA
With respect to Enhanced Cell ID, we notice that the corresponding support for NR has been excluded from [2] because of lack of time in RAN1. Only cell ID and cell portions are included, due to the fact that they are based on information which is available inside the gNB without the need for physical layer support, e.g. including (there may be more):
· NR Cell ID;
· NR Cell Portion ID.
In order to help fulfilling NR positioning regulatory requirements, Cell ID and cell portion ID shall be added to NRPPa.
To help fulfilling Rel-15 NR positioning requirements, NRPPa shall support Cell ID positioning including cell portion IDs – this should be prioritized. 
LTE Cell Portion IDs are defined in the range 0-4095. Since NR Cells can be deployed using multiple transmission/reception points and can therefore cover large areas, the NR Cell Portion ID range shall be at least as large as the LTE Cell Portion ID.
[bookmark: _Hlk485367818]Define the NR Cell Portion ID over at least the same range as LTE Cell Portion IDs (0..4095). 
Other positioning methods are currently not defined for NR cells; for this reason, currently their support should be discussed for NG-RAN nodes hosting E-UTRA cells. They are the subject of a separate document [4].
Transport of Positioning Messages
Positioning messages are transported from the RAN to the core network over the RAN-CN interface. NRPPa messages will need to be included in the appropriate container(s) defined in NGAP. Notice that this applies regardless of the type of cell supported by the gNB.
RAN3 should introduce NRPPa signaling transport functionality in NGAP (e.g. through the appropriate UE associated / non-UE-associated NRPPa transport procedure(s)).
Concerning NRPP messages, it seems logical to assume that they will be transported over NG NAS; therefore, no specific support needs to be introduced.
Assuming that NRPP messages are transported over NG NAS, no specific support needs to be introduced for NRPP in RAN3.
Conclusion
Based on the observations in the previous section, we propose:
1. To help fulfilling Rel-15 NR positioning requirements, NRPPa shall support Cell ID positioning including cell portion IDs – this should be prioritized. 
Define the NR Cell Portion ID over at least the same range as LTE Cell Portion IDs (0..4095). 
RAN3 should introduce NRPPa signaling transport functionality in NGAP (e.g. through the appropriate UE associated / non-UE-associated NRPPa transport procedure(s)).
Assuming that NRPP messages are transported over NG NAS, no specific support needs to be introduced for NRPP in RAN3.
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Editor's note: It s FFS whether the NGLS reference point includes the GMLC or AMF.





