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Abstract of the contribution: This contribution clarifies different tracking methods based on split location tracking function between RAN and CN. It describes also the mechanism to select and switch between different tracking methods in different area according to the actual scenario.
1. Introduction

Solution 3.13 describes the split of location tracking function between RAN and CN, and proposes the method and procedures to support RAN level tracking from the CN side. CN side would be able to trigger/start RAN level tracking and set the policy for RAN level tracking. 

Since RAN level tracking might not be available in certain area or not appropriate in certain scenarios (e.g., UE moves in high speed in IDLE states). The network should be able to select and switch between different tracking methods (e.g., using RAN level tracking and/or CN level tracking) flexibly. This document makes further clarifications on this.   

2. Proposal
It is proposed to add the following descriptions into section 6.3.13 “Solution for mobility framework with split Location Tracking Function” of the TR 23.799 “Study on Architecture for Next Generation System”.

***** BEGIN 1st CHANGE *****
6.3.13
Solution 3.13: Solution for mobility framework with split Location Tracking Function 
This solution applies to key issue 3 on Mobility management, specifically on the UE reachability management.
6.3.13.1
Architecture description 
Location Tracking (LT) functionality is separated into RAN LT function and CN LT function. 

Besides the CN level UE location tracking, i.e. the location tracking via the NAS message, the CN LT function maintains RAN LT function ID, UE RAN anchor, and set the RAN Tracking policy (e.g., acceptable delays for DL reachability, etc.) as well as UE Location Update policy (e.g., RAN LR area, etc.). 
The RAN LT function performs RAN level UE location tracking in its coverage area, e.g. calculate the UE location by processing the received radio signal. It reports UE location related information to the CN LT function when it is needed. Triggers for the reports can be the changes of the UE RAN anchor point, UE moving out of coverage, etc.
The RAN UE anchors function is the user plane anchor point on the RAN side. It is responsible for routing the UE traffic to the right place, i.e. the UE for MT traffic or CN for the MO traffic. 
Editor’s note:  It is FFS if the RAN LT function is not combined with the RAN anchor function.
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Figure 6.3.13.1-1 Split of LT functionality between RAN and CN

There are two levels of UE location tracking, RAN level UE tracking and CN level UE tracking. 

RAN level tracking is performed within certain area determined by RAN LT and CN LT, which is called the area to apply RAN level tracking. In this area, CN level tracking can be suspended. When UE moves out of this area, CN level tracking is resumed.
Note: The area to apply RAN level tracking is covered by the CN tracking area.
6.3.13.2
Function description 
The CN LT function is responsible for:

1. Performing UE location tracking on the CN level, i.e. the location tracking via the NAS message. 
2. Performing policy based location tracking management, (e.g., set the UE Location Update policy and report mechanism in the RAN, etc.) 

3. Tracking/inquiring the UE RAN anchor and RAN LT changes. 

The RAN LT function is responsible for:

1. Reporting RAN tracking capability to CN LT (e.g., area capable of RAN level tracking)

2. Performing UE location tracking in the RAN level according to the policy set by the CN LT function.

3. Reporting the change of UE RAN anchor, change of RAN LT to the CN LT function according the policy set the CN LT function.
4. Notifying UE on the area to apply RAN level Tracking. 
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Figure 6.3.13.2-2 Location Registration and Location Update procedure
0. The RAN tracking capability can be reported from RAN LT to CN LT when RAN is connected to the CN, and updated when RAN tracking capability changes. 

When UE first time attaches to the network, Location Registration (LR) is performed.

1. 
UE sends LR request via RAN to CN LT function. The UE indicates whether it supports the split Location Tracking Function in the LR request.
2. 
RAN forwards the UE LR request (UE ID) to CN LT function with RAN LT ID and AN ID.  

CN LT function triggers the authentication procedure and determines the tracking method and tracking policy according to the reported tracking capability from this RAN LT, UE profile (e.g., UE usage type, mobility level, UE capability).  

3. 
CN LT function sends the LR Ack and LU policy to UE via RAN. In case RAN level tracking is appropriate, CN LT triggers RAN level tracking and sends the UE RAN tracking policy to the RAN LT function. 
4. 
If the RAN level tracking is activated, the RAN LT function notifies UE on the area to apply RAN level tracking and stores the UE context.
The RAN LT function forwards the LR Ack and LU policy to the UE. 

In case RAN level tracking is triggered in a certain area, the UE suspend the CN level location update in this area and trigger the RAN level location update. When trigged by the CN LT, RAN LT starts RAN level UE tracking according to the RAN Tracking policy defined by CN LT function. 
When RAN anchor/ RAN LT function changes, e.g. UE responses the paging message via the different RAN Anchor function, RAN LT function reports UE location to CN LT (step 5, 6). This procedure can also be triggered if the RAN LT function determines that the UE is not reachable. 
5. RAN LT sends LRept (UE ID(s), AN ID, RAN anchor ID, RAN LT func. ID) to the CN LT function. In case the RAN LT function is changed, the reporting RAN LT is the new RAN LT function and the and RAN LT func ID is the new RAN LT function ID. In case the RAN anchor function is changed, the RAN anchor ID is the new RAN anchor ID.  

6. 
CN LT function sends back the LRept acknowledgement, which could carry optional information on the tracking policy changes, CN anchor changes and/or stop signal for RAN level tracking.   

According to the LU policy from CN LT (e.g., when UE moves out of the area to apply RAN level tracing method) Location Update (LU) procedure, is resumed again at the UE. CN LT could use this procedure to update the tracking method and tracking policy. e.g., stop/trigger/reset RAN level tracking policy in the RAN. 
***** End of CHANGE *****
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