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Abstract of the contribution: This contribution clarifies how the proposed framework supports the detection of UE unreachability in case of UE is in the states of CN_CONNECTED and RRC_IDLE, or CN_CONNECTED and RRC_IN_ACTIVE.  
1. Introduction

TR23.799, section 8.1 specifies that RAN will detect the UE unreachability in case of UE is in RAN inactive state. The current CN-level location tracking function includes the periodical TAU and tracking area based TAU. The periodical TAU is one type of keep alive message to indicate the reachability of UE in the network. In case of RAN level tracking, similar indication is needed at RAN although maybe implemented differently according to the RAN WG decision. 
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. In case RAN level tracking detects the UE is unreachable, it need report to the CN.    

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 *****
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 UE reachability management area, etc.). 
The RAN LT function performs RAN level UE location tracking in the specified RAN UE reachability management area, e.g. calculate the UE location by processing the received radio signal, and detect the reachability of the UE. It reports UE location related information to the CN LT function when it is need (e.g. UE is detected unreachable). 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 are 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

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.
Performing UE location tracking in the RAN level according to the policy set by the Core LT function.
2.
Reporting the change of UE RAN anchor, change of RAN LT to the CN LT function, reachability of the UE detected by this RAN LT, according the policy set the CN LT function.
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Figure 6.3.13.2-2: Location Registration and Location Update procedure
When UE first time attaches to the network, Location Registration (LR) is performed.

1.
UE sends LR request via RAN to CN LT function.

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 policy according to UE profile (e.g., UE usage type, mobility level).   

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.
RAN LT function forwards the LR Ack and LU policy to the UE. 

Based on the receiving LU policy, the UE suspend the CN level location update 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 UE is unreachable, or RAN anchor, RAN LT function changes, e.g. UE response the paging message via the different RAN Anchor function, RAN LT function reports UE location to CN LT (step 5, 6). 

5. RAN LT sends LRept (UE ID(s), AN ID, RAN anchor ID, RAN LT func. ID) to the CN LT function.  
NOTE: How to do the RAN-level reachability detection are decided by the RAN WG.
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 certain CN area) Location Update (LU) procedure, can be trigged again at the UE. CN LT could use this procedure to stop/trigger/reset RAN level tracking policy in the RAN and resume the CN level location tracking procedure at UE.
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