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Abstract of the contribution: This contribution discusses the best way to support location reporting for the UE in RRC-inactive.
Discussion

In the SA2#122 meeting in Cabo, it was agreed to capture Location Reporting procedure between AMF and RAN. This procedure is used by an AMF to request the RAN to report where the UE is currently located when the target UE is in CM-CONNECTED state, in a cell level granularity.
However, RRC-inactive state was introduced to 5G RAN feature, which is considered as CM-Connected but no active radio bearer exists. In this case, the UE moves within RAN paging area without any signalling to RAN, so RAN doesn’t know where the RRC-inactive UE located exactly. Therefore, this proposal suggests three alternatives to retrieve the location of UE in RRC-inactive.
Alternative 1) 5G RAN sends Location Reporting including Last known location information with time stamp, then AMF or any other service requester (e.g., LCS) considers the age of the location to their operation.
Pros: No need to wake up UE in RRC-inactive

Cons: No accurate location information for the UE in RRC-inactive.

Alternative 2) 5G RAN performs RAN paging to the UE. 

Pros: It can retrieve accurate location information for the UE in RRC-inactive.

Cons: It may cause unnecessary RRC connection activation for all DRBs due to RAN paging operation. But please note that RAN WG 2 has discussed the "RAN area update" procedure should be ideally optimized so that the RAN and a UE exchange as least RRC messages as possible. If so, the signalling overhead is very marginal.
Alternative 3) 5G RAN defers location reporting for the UE in RRC-inactive until the UE become RRC-connected. 5G RAN may notify AMF of the location reporting would be deferred.
Pros: No need to wake up UE in RRC-inactive

Cons: Location reporting service should allow such delayed reporting.

All the options are feasible but the author believes alternative 2 is the most prominent one if CN can tolerate the delay caused by the paging cycle duration (e.g. 640..1024ms as the most typical value used in field).
Therefore, this paper proposes alternative 2. 
Also this paper proposes editorial modification for better readability in the first paragraph.
Proposal

***** Start of Change *****
4.10
Location reporting procedures


This procedure is used by an AMF to request the RAN to report where the UE is currently located when the target UE is in CM-CONNECTED state. There are two location reporting types; single stand-alone reporting and continuous reporting. The need for the RAN to continuouse reporting ceases when the UE transitions to CM-IDLE or the AMF send cancel location reporting indication. This procedure may be used for services that require accurate cell identification (e.g. emergency services, lawful intercept, charging), or for subscription to the service by other NFs.
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Figure 4.10-1: Location Reporting Procedure

1.
The AMF sends a Location Reporting Control message to the RAN. The Location Reporting Control message shall identify the UE for which reports are requested, the requested location information and may contain information such as reporting type. Requested location information could be TAI+ Cell Identity. Reporting type indicates whether the message is intended to trigger a single stand alone report about the current Cell Identity serving the UE or start the RAN to report continuously whenever the UE changes cell.

2.
The RAN sends a Location Report message informing the AMF about the location of the UE which shall include the requested location information. If the UE is in RRC-inactive state, the RAN performs RAN area update to the UE to check current cell ID of UE location, and then sends Location Report message to the AMF.
3.
The AMF can send a Cancel Location Reporting message to inform the RAN that it should terminate location reporting for a given UE. This message is needed only when the reporting was requested for a reporting period.

NOTE:
Location reporting is transferred during Xn handover, although new control signalling is not transferred during an active handover.

Editor's note:
The location report procedure is FFS for N3GPP scenario.  

  

***** End of Change *****
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