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1. Introduction
In last RAN2 meeting, some progresses of RAN location management functionality have been made: 
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
In addition, an Email Discussion for Positioning SI [2] was organized, and much of the discussion is related to the RAN location management functionality.
In this contribution, we give our proposals on RAN-LMF feature for new R16 position architecture, and prepare corresponding TPs for the NR position architecture.  
2. Discussion
In the email discussion[2], for NR position architecture, the majority of companies expressed their support for the location management functionality within the NG-RAN, as it has the advantage of greatly reducing the latency of a location service. In addition, most companies recognized that, the NG-RAN with LMF can be used as a LCS client to locate the UE in the serving cell, and perform various optimized operations, and such location service has shorter delay compared with other ways.
Proposal 1：In Rel-16, it should support location management functionality in NG-RAN.
The following figure shows a typical NR position architecture with RAN location management functionality:
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Figure 1: NR position architecture with RAN location management functionality
According to the TR of SA2[3], the RAN Location Management Function at least includes the following functionalities:

-
Supports location determination for a UE served by the NG RAN contains RAN-LMF capability.

-
Obtains downlink location measurements or a location estimate from the UE.

-
Obtains uplink location measurements.

-
Obtains non-UE associated assistance data from the neighbour NG RAN(s).
-
Dynamic coordination of positioning resources of the neighbour NG RAN(s).

-
Communication with AMF and other 5GC LCS function entities.
Note:  For the completed positioning procedure, please refer to the TS 23.502 [4] of SA2.
Proposal 2: To support RAN-LMF, it is recommended to capture the above NR position architecture and related functionality into TR 38.855 as a standardized baseline.
In the email discussion[2], the impact of RAN-LMF on NG-RAN was discussed, which involves Uu interface and how to transmit the location related information between LMF and UE. The traditional way is via NAS signaling. However, in the case of RAN-LMF, such way should be avoided to reduce positioning delay. There are two options for choice:
Option 1: extend/introduce new RRC message(s) with explicit IEs (container but contains the LPP IEs defined in LPP specification as what’s done for LTE MDT) to support corresponding positioning procedures instead of using RRC container of NAS PDU for carrying existing LPP messages;

Option 2: reuse the existing LPP messages and contain LPP PDU in the RRC message as transparent container;
The majority of companies expressed their support for option 2, and therefore, it is recommended that RAN2 adopt this option to transmit the location related information between LMF and UE.
Proposal 3: To adopt the option 2 to transmit the location related information between RAN-LMF and UE, i.e. contain LPP PDU directly in RRC message as transparent container.
In addition, as to differences between solution 26 and 28, in our understanding, both have similar handling procedures at NG-RAN side. To further clarify the understanding of RAN-LMF, a signalling example of UE Assisted and UE Based Positioning Procedure in case of RAN-LMF is shown as below：
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Figure 2: UE Assisted and UE Based Positioning Procedure

The procedure is based on use of the LPP protocol between the RAN-LMF and UE. A location request can be initiated by either AMF or internal LCS client in the RAN-LMF.

1.
If the UE is in CM‑IDLE state, the AMF initiates a network triggered Service Request procedure to establish a signaling connection with the UE.

2.
The RAN-LMF signals the Downlink Positioning message to the UE in a DL RRC message. The Downlink Positioning message may request location information from the UE, provide assistance data to the UE or query for the UE capabilities.
3.
The UE stores all assistance data provided in the Downlink Positioning message and performs corresponding positioning measurements and location computation requested by the Downlink Positioning message.

4.
If the UE has entered CM-IDLE state during step 3, the UE instigates the UE triggered Service Request in order to establish a signaling connection with the AMF.

5.
The UE returns any location information obtained in step 3 or returns any capabilities requested in step 2 to the RAN-LMF in an Uplink Positioning message included in a NAS TRANSPORT message. 

6.
Step 5 may be repeated if the UE needs to send multiple messages to respond to the request received in Step 2. Steps 1 to 6 may be repeated to send new assistance data, and to request further location information and further UE capabilities.
In addition, for Network Assisted Positioning Procedure, it is mainly implemented within NG RAN. Therefore there is no impact on existing RAN2 specification.
Proposal 4: To capture the above positioning procedure into TR 38.855.
In addition, the impact on NG interface was also discussed in email discussion[2], including how to register RAN-LMF to AMF, and how to transmit the position related information between AMF and RAN-LMF. However, these problems are mainly related to RAN3. It is suggested leaving them to RAN3 for further discussion.
Proposal 5: The information exchange mechanism between RAN-LMF and AMF should be further discussed by RAN3.
Please note that corresponding RAN3 contribution [6] which discussed these problems is submitted to RAN3#103 meeting.
3. Conclusion
According to the analysis in section 2, we have the following proposals:

Proposal 1：In Rel-16, it should support location management functionality in NG-RAN
Proposal 2: To support RAN-LMF, it is recommended to capture the above NR position architecture and related functionality into TR 38.855 as a standardized baseline.
Proposal 3: To adopt the option 2 to transmit the location related information between RAN-LMF and UE, i.e. contain LPP PDU directly in RRC message as transparent container.
Proposal 4: To capture the above positioning procedure into TR 38.855.
Proposal 5: The information exchange mechanism between RAN-LMF and AMF should be further discussed by RAN3.
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5. Text Proposals for TR 38.855
////////////////////////////////////////////////////////////////////// 1st Change  ////////////////////////////////////////////////////////////////////////
9.2
Procedure and protocol aspects
9.2.x Procedure and protocol aspects for RAN-LMF

9.2.x.1 Procedure aspect
A signalling example of UE Assisted and UE Based Positioning Procedure in case of RAN-LMF is shown as below:

[image: image3.emf]AMF UE

1. Network Triggered Service Request

2. DL RRC message(DL Positioning Message)

3. Positioning Measurements 

and Computation

4. UE Triggered Service Request

5. UL RRC message(UL Positioning Message)

NG-RAN

RAN-LMF


Figure 9.2.x-1: UE Assisted and UE Based Positioning Procedure

The procedure is based on use of the LPP protocol between the RAN-LMF and UE. A location request can be initiated by either AMF or internal LCS client in the RAN-LMF.

1.
If the UE is in CM‑IDLE state, the AMF initiates a network triggered Service Request procedure to establish a signaling connection with the UE.

2.
The RAN-LMF signals the Downlink Positioning message to the UE in a DL RRC message. The Downlink Positioning message may request location information from the UE, provide assistance data to the UE or query for the UE capabilities.

3.
The UE stores all assistance data provided in the Downlink Positioning message and performs corresponding positioning measurements and location computation requested by the Downlink Positioning message.

4.
If the UE has entered CM-IDLE state during step 3, the UE instigates the UE triggered Service Request in order to establish a signaling connection with the AMF.

5.
The UE returns any location information obtained in step 3 or returns any capabilities requested in step 2 to the RAN-LMF in an Uplink Positioning message included in a NAS TRANSPORT message. 

6.
Step 5 may be repeated if the UE needs to send multiple messages to respond to the request received in Step 2. Steps 1 to 6 may be repeated to send new assistance data, and to request further location information and further UE capabilities.
In addition, for Network Assisted Positioning Procedure, it is mainly implemented within NG RAN. 
////////////////////////////////////////////////////////////////////// 2nd Change  ////////////////////////////////////////////////////////////////////////
9.3
Architecture aspects
9.3.x Architecture aspects for RAN-LMF
The NR position architecture with RAN-LMF strives to use existing interfaces defined for 5G RAN to carry location related information, and to reuse the position protocol for 5GC location service. For example, LPP can be carried over RRC, NRPPa can be carried over Xn, and signalling between RAN-LMF and AMF is carried over NG.  The NR position architecture with RAN-LMF  is shown in Figure 9.3.x-1:
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Figure 9.3.x-1 The NR position architecture with RAN-LMF

The RAN Location Management Function includes the following functionalities:

-
Supports location determination for a UE served by the NG RAN contains Local LMF capability;
-
Obtains downlink location measurements or a location estimate from the UE;
-
Obtains uplink location measurements;
-
Obtains non-UE associated assistance data from the neighbour NG RAN(s);
-
Dynamic coordination of positioning resources of the neighbour NG RAN(s);
-
Communication with AMF and other 5GC LCS function entities.
///////////////////////////////////////////////////////////////// End of Change  /////////////////////////////////////////////////////////////////////[image: image5.png]



PAGE  
1
R2-1900266

_1610276432.vsd
AMF


   NG-RAN


UE


2. DL RRC message (DL Positioning Message)


RAN-LMF


3. Positioning Measurements and Computation


1. Network Triggered Service Request


5. UL RRC message (UL Positioning Message)


4. UE Triggered Service Request



_1610264446.vsd
GMLC


LRF


UDM


AMF


LMF


NG RAN







UE


External Client


5GC


N2


NLs


NLg


NLh


Le


Le


N1


RAN- LMF


NG RAN







RAN- LMF


Xn



