SA WG2 Temporary Document

Page 6

SA WG2 Meeting #127bis
S2-185457
28 May – 1 June, 2018 Newport Beach, California, USA
Source:
Huawei, HiSilicon
Title:
Solution proposal for New KI #16: Distribution of Positioning Assistance Information
Document for:
Discussion and approval
Agenda Item:
6.13
Work Item / Release:
FS_eLCS / Rel-16
Abstract of the contribution:

This contribution enhances the approved key issue of distributing positioning assistance information in the 5GS LCS system and provides a solution for the enhanced key issue.
1. Discussion
SA2#127 approved a new Key Issue #16 Distribution Positioning Assistance Information which aims to study how positioning assistance data is stored, updated and distributed in the 5GS LCS system. 

Several 5G architecture options are considered in the Rel-15 standard [TR 38.801]. The Rel-15 early drop consisted of Non-Standalone (NSA) option (Option 3) which was finalized in December 2017. The Rel-15 drop in June 2018 will include Standalone (SA) option (Option 2) and Option 5. RAN#79 decided on a Rel-15 late drop for December 2018 targeting to finalize the remaining options (Options 4 and 7). The 5GC LCS system must support distribution of positioning assistance data for the architecture options involving the 5GC, namely Option 2, 4, 5 and 7. 
The procedures for distributing positioning assistance data in the 5GC LCS system should be provided. In particular, the nature of assistance data, i.e. whether it is static or dynamic, must be considered by the procedures. TS 23.502 has defined procedures for distributing positioning assistance information in related LCS procedures:
· 4.13.5.4 UE Assisted and UE Based Positioning Procedure
· 4.13.5.6
Obtaining Non-UE Associated Network Assistance Data
In previous meetings, SA2 discussed LSes from RAN2 (i.e. R2-1712030, “LS on provisioning of positioning assistance data via LPPa for broadcast” and R2-1712031, “LS on encrypting broadcasted positioning data” ) , and SA2 technically endorsed the CR (SP-182368) to TS 23.271 implementing "option 1 – i.e. the option where ciphering key data are transferred from an E-SMLC to MMEs (e.g. using a new LCS-AP message) and then included as a new IE in an ATTACH ACCEPT and TRACKING AREA UPDATE ". RAN2 have now confirmed that the SA2 changes to 23.271 for transfer of ciphering key data are OK from RAN2 perspective (R2-1806307). Hence, the procedure for broadcasting encrypted assistance data in the 5GS LCS system should be provided.
Within the 5G LCS architecture, the functions of the Positioning Assistance Data Source Function used for storing, retrieving and distributing the assistance data should be described.
This contribution proposes a solution for distributing positioning assistance data in the 5G LCS system taking into account the aforementioned requirements.
2. Proposal
The enhancement to LCS architecture and procedures is proposed to TR23.731. 
***** BEGIN 1st CHANGE *****
5.16
Key Issue 16: Distribution Positioning Assistance Data
5.16.1
Description
Within the 5GS LCS system, the Positioning Calculation Function may be provided by network with assistance data for positioning calculation purpose.  
This key issue will study:
-
Architecture enhancement to support the distributing positioning assistance data to Positioning Calculation Function e.g. UE, LMF
-
Supporting distribution of positioning assistance data for the 5G Rel-15 architecture options in TR 38.801 involving the 5GC.
-
Detailed procedures used to fulfil the distribution; E.g. How to distribute the assistance data from the 5GS Positioning Assistance Data Source Function to Positioning Calculation Functions; or How to retrieve the assistance data from the Positioning Assistance Data Source Function; 
Note: How 5GS Positioning Assistance Data Source Function is provided with positioning assistance data is out of this key issue.
-
The nature of the positioning assistance data, e.g. dynamic or static, should be considered when performing the distribution;
-
Within the 5GC LCS architecture, defining the functions of the 5GS Positioning Assistance Data Source Function used for supporting the storing, retrieving and distributing the assistance data.  
-    Whether those assistance data should be distributed in a secured manner, e.g. been broadcast to UE as encrypted data, and if yes, how? E.g. how to delivery encrypting keys to receiving entity?
6.X
Solution #16: <Distribution of Positioning Assistance Information >
6.X.1
Introduction
This solution addresses the Key Issue 16. 

6.X.2
Functional Description
The solution focuses on procedures for distributing positioning assistance data in the 5GS LCS system for Rel-15 architecture options involving the 5GC (Options 2, 4, 5 and 7 in TR 38.801). The 5GS LCS procedures outlined in TS 23.502 are considered as the base. Furthermore, procedures for broadcasting encrypted assistance data are detailed.

Maintenance, collection and distribution of positioning assistance data was done by E-SMLC in EPC. For 5GS LCS, TR 23.731 proposes LMF-centric allocation of LCS functions (Option B of Solution 1) and an LMF-based location solution (Solution 2). Hence, following the LMF-centric solution, the storing and updating of positioning assistance data is done by the LMF.

The generic LCS Logical Architecture in TS 23.271 Sec. 6.2 describes LCS Functional entities and their allocation to network elements. Within this framework a new LCS Functional entity, namely Positioning Assistance Data Source Function (PASDF) is introduced that is responsible for maintaining, updating and distributing up-to-date positioning assistance data within the 5GS LCS system. The PASDF is agnostic to the type of Access Network (AN) and hence may store, update and distribute assistance data for multiple ANs. The PASDF is implemented at the LMF and at the respective AN node NG-RAN as shown in Fig. 1. The justification for this split is as follows: Positioning assistance data, in general, can be RAT-dependent (ex. OTDoA assistance data) or RAT-independent (ex. GNSS assistance data). Further, it can be static or dynamic in nature, depending on whether it changes over time, over a target area or for specific UEs, etc. RAT-independent and RAT-dependent static assistance data will originate at the LMF, whereas RAT-dependent dynamic assistance data will originate in the respective RAT node. Hence the PASDF is distributed between the 5GC and AN.
In terms of distributing the assistance data, existing LCS functions fulfil the role of maintaining and updating the positioning assistance data and there is no need to define a new function for this purpose:
· Positioning Radio Control Function (PRCF)
· Positioning Radio Resource Management (PRRM)
· Location System Broadcast Function (LSBcF)

[image: image1]
Figure 1 Generic LCS Logical Architecture for 5GC (LMF-centric allocation)
 6.X.3
Procedures

Editor's note: This clause describes high-level procedures and information flows for the solution.
6.X.3.1
UE Assisted and UE Based Positioning and Assistance Delivery Procedure
The following procedure depicts a positioning service transaction that is used by the LMF to support UE based positioning, UE assisted positioning and delivery of assistance data for SA option 2. A single location request from the AMF may invoke one or more transactions, in which each transaction may perform a single positioning service (e.g. UE assisted positioning, UE capability retrieval). RAN positioning procedures related to LMF and UE communication should be specified as part of NR Positioning Protocol (NRPP).
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Figure 3: UE Assisted and UE Based Positioning and Assistance Delivery Procedure
1. The LMF invokes the Namf_Communication _N1N2MessageTransfer service operation towards the AMF to request the transfer of a Downlink (DL) Positioning message to the UE. The service operation includes the DL Positioning message. The Session ID parameter of the Namf_Communication_N1N2MessageTransfer service operation is set to the LCS Correlation identifier. The Downlink Positioning message provide assistance data to the UE.

2. If the UE is in CM‑IDLE state, the AMF initiates a network triggered Service Request procedure as defined in TS23.502 to establish a signaling connection with the UE.


3. The AMF forwards the Downlink Positioning message to the NG-RAN in a DL NAS TRANSPORT message. The AMF includes a Routing identifier, in the DL NAS TRANSPORT message, identifying the LMF. 

4. The NG-RAN forwards the downlink positioning information and Routing identifier to the UE by DL NAS TRANSPORT message.

5. The UE stores any assistance data provided in the Downlink Positioning message and performs any positioning measurements and location computation requested by the Downlink Positioning message.
6. If the UE has entered CM-IDLE state during step 4, the UE instigates the UE triggered Service Request as defined in TS 23.502 in order to establish a signaling connection with the AMF.

7. The UE returns any location information obtained in step 5 to the NG-RAN in an Uplink Positioning message included in a NAS TRANSPORT message. The UE shall also include the Routing identifier in the UL NAS TRANSPORT message received in step 3.
8. The NG-RAN forwards the Uplink Positioning Information and Routing identifier to the AMF in a NAS TRANSPORT message.

9. The AMF invokes the Namf_Communication_N1MessageNotify service operation towards the LMF indicated by the routing identifier received in step 7. The service operation includes the Uplink Positioning message received in step 7 and the LCS Correlation identifier. Steps 1 to 9 may be repeated to send new assistance data.

6.X.3.2
Obtaining Non-UE Associated Network Assistance Data 
The following procedure is used by the LMF to support network assisted and network based positioning. This procedure is not associated with a UE location session. It is used to obtain network assistance data from a NG-RAN node (e.g. NG-RAN or ng-eNB). The procedure may be based on NRPPa protocol in TS 38.455 between the LMF and NG-RAN.
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Figure 4: Obtaining Network Assisted Data
1.
The LMF invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a Network Positioning message to a NG-RAN in the NG-RAN. The service operation includes the Network Positioning message and the target NG-RAN node identity. The Network Positioning message may request positioning assistance information from the NG-RAN.
2.
The AMF forwards the Network Positioning message to the target NG-RAN indicated in step 1 in an N2 Transport message. The AMF includes a Routing identifier, in the N2 Transport message, identifying the LMF.

3.
The target NG-RAN obtains any positioning assistance information requested in step 2.
4.
The target NG-RAN returns any positioning assistance information obtained in step 3 to the AMF in a Network Positioning message included in an N2 Transport message. The target NG-RAN shall also include the Routing identifier in the N2 Transport message received in step 2.

5.
The AMF invokes the Namf_Communication_N2InfoNotify service operation towards the LMF indicated by the routing identifier received in step 4. The service operation includes the Network Positioning message received in step 4 and the UE identifier. Steps 1 to 5 may be repeated to request further positioning assistance information from the NG-RAN.

6.X.3.3
Broadcasting assistance data for UE assisted or UE based positioning

The following procedure (Fig. 4) allows the LMF to broadcast positioning assistance data for UE assisted or UE based positioning. NRPPa will be used between the LMF and NG-RAN node. The NG-RAN node then broadcasts the positioning assistance data using a positioning SIB which needs updated RRC definitions for NR-specific assistance data (RAN scope).
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Figure 4: Procedure for broadcasting positioning assistance data

1.
The LMF invokes the Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a Network Positioning message to a NG-RAN in the NG-RAN. The service operation includes the Network Positioning message and the target NG-RAN node identity. The Network Positioning message contains positioning assistance information for the UEs.
2.
The AMF forwards the Network Positioning message to the target NG-RAN NG-RANindicated in step 1 in an N2 Transport message. 

3.
The target NG-RAN NG-RAN broadcasts the positioning assistance information received in the Network Positioning message in step 2.


6.X.4
Impacts on existing entities and interfaces
Editor's Note: This clause describes impacts to existing entities and interfaces.

6.X.5
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

***** End of CHANGE *****
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