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Abstract of the contribution: this contribution clarifies the location report procedure for UE in RRC inactive mode.
1. Introduction
The location report procedure gives network the cell-level granularity of UE: when the 5GCN needs a more detailed location information of UE for the purposes such as emergency services, LI or charging, it sends the location report control message to the RAN. And the RAN will report the UE’s camping cell one or more times based on the received control information from AMF [1], when UE is in CM-CONNECTED state.   
Meanwhile, the introduction of RRC-Inactive gives the network a simple yet effective way to strike a balance between the power consumption and connection reestablishment time. The RAN node may determine the RAN Notification Area (RNA) for the UE in RRC-Inactive, and when UE turns into RRC-Inactive state, the UE can move within the RNA without notifying the network, which is as Figure 1 shows. 
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Figure 1. Possible RNA of UE in CM-CONNECTED RRC-Inactive mode. 
As a result, the RAN cannot provide the cell-granularity information of UE in CM-CONNECTED RRC-Inactive state, and the Editor’s Note is presented:
“ …
Editor’s note: It is FFS how to report the location information when UE is in RRC Inactive.  
…”
In this document, the prioritized options are proposed to deal with this problem. 
2. Analysis
2.1 Solutions
In order to deal with the problem, three possible solutions and their advantages and disadvantages, are listed in the table below:
Table 1. Possible alternatives to deal with the EN.
	Solution description
	Advantage
	Disadvantage

	SOLUTION 1：

RAN will not enable RRC inactive mode for the UE, when the location report is activated. (No RNA issue)
	It is easy to implement, since the RAN node has both of the location report subscription information and it can also determines if the UE can turn into RRC inactive mode. 
	UE cannot enjoy the advantage of RRC inactive. 

	SOLUTION 2：
When determining the RNA area, the RAN sets the RNA as cell granularity: each RNA is made up by a single cell. 
	The UE can get into RRC inactive even though the network calls the location report procedure. And the 5GCN can have the accurate location information via location report control message.
	Only applicable for “low-mobility” UE, since when UE moves fast, UE has to conduct RAN-paging frequently. 

	SOLUTION 3：
RAN calculates the RNA without considering the location report related issue, and the RNA can be multi-cell then. When UE is in RRC Inactive and RAN receives the location report control message, the RAN will return the last known location and with the indication that indicates UE is in RRC Inactive. 
	No big change for the current procedure, since the moving profile of the inactive mode UE is unknown to the RAN. 
	The moving profile of the inactive mode UE is unknown to the RAN and the CN. For use cases like UDM initiated query for current location, this solution does not help (similar to HSS initiated current location query as specified in section.

	SOLUTION 4：
RAN calculates the RNA without considering the location report related issue, and the RNA can be multi-cell then. When UE is in RRC Inactive and RAN receives the location report control message, the RAN will page the UE and include the most up-to-date TAI+Cell id in the location report message.
	Compare with solution 3, when UE in RRC Inactive, the RAN can also return the accurate location information for the one-time location report type. 
	There is no strong motivation to return the accurate location, moreover, if the accurate location information is returned when “UE is in RRC Inactive and RAN receives the location report control message” then the RAN should also return the accurate location for all kinds of location control message (e.g., the location report message received before UE turns into RRC-Inactive, or the location report is not stand-alone). 


2.2 Analysis
It is necessary to analyze the purpose of location report to decide which solution is more appropriate. 
While UE is in RRC Inactive, there is no active data traffic. Therefore, it is unnecessary to have the accurate UE location for charging and LI purpose. 
After weighing the pros and cons for the above-mentioned solution, the solution 3 is chosen as the solution towards this Editor’s Note. As a result, the RAN knows the UE’s location on a RNA granularity, and the RAN does not report UE’s new camping cell until UE reestablishes the RRC connection. With the indication UE is in RRC Inactive, AMF can adapt its behaviour when the RAN indicates UE is in RRC inactive.
Proposal: the RAN calculates RAN Notification Area regardless of whether it has received the location report control message or not, and RAN will cease reporting the location after UE getting into RRC Inactive: 
· When the UE is in RRC Inactive and the RAN receives Location report control message, RAN will return last known location of UE, and such information is along with an indication that indicates that UE is in RRC inactive. Such message may contain a timestamp at which the last location was gathered, in order to justify the availability of the information.
3.     Proposal
It is proposed to choose solution 2 and modify the related parts in TS23.502.
* * * * Begin of the Changes * * * *

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. The need for the RAN to continue reporting ceases when the UE transitions to CM-IDLE or the AMF sends cancel 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 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. When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the reporting type indicating single stand-alone report, the RAN shall perform RAN paging before reporting the location to AMF. When UE is in CM-CONNECTED with RRC Inactive state, if RAN has received Location Reporting Control message from AMF with the reporting type indicating continuously reporting whenever the UE changes cell, the RAN shall send a Location Report message to AMF including UE’s last known location with time stamp.
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 the Changes * * * *
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