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Introduction

The LS S2-1813378 has been sent from SA2 to RAN2/RAN3 to check whether RAN can retrieve the “UE out-of-coverage entries” information from UE. In this paper, we share some views on the “UE out-of-coverage entries” given in the LS. 
	For the “enablers for Network Automation” SID, SA2 discussed Key issue #13 in TR 23.791 which is related to retrieving UE analytics data from UE to NWDAF. 

SA2 thinks it is necessary for NWDAF to collect the “UE out-of-coverage entries” which indicates the number of out of coverage entries when UE is in idle mode. 

2. Actions:

To RAN2 and RAN3 group.

ACTION: 
SA2 asks RAN2 and RAN3, if RAN can retrieve the “UE out-of coverage entries” information from UE.


Discussion
It is described in Table 6.16.1-1 [A.2] that “UE out-of-coverage entries” in LS refers to the number of event when UE in “out of coverage” state. In current LTE specification, LTE MDT function is related to identify UE in out of coverage state. The relevant description is copied below for easy reference.
	TS 37.320
In "any cell selection" state, a UE shall perform logging of available information (i.e. at least indicator 'anyCellSelectionDetected' and time stamp). In "camped on any cell" state, the periodic logging stops. However, it should be noted that the duration timer is kept running. When the UE re-enters "camped normally" state and the duration timer has not expired, the periodic logging is restarted based on new DRX and logging resumes automatically (with a leap in time stamp).


“Any cell selection” state refers to UE in a coverage hole. In this state the pilot measurement result is different from normal coverage. In turn the UE will report the logged measurement result to O&M entity (e.g. TCE). Based on this information, TCE can identify UE in out of service state and counts the out of coverage number.

“Camped on any cell” state refers to UE in coverage of other PLMN. In this state, MDT logged measurements will stop. Therefore TCE will not count “UE out-of-coverage entries” for UE during the period when UE enters “Camped on any cell” state.
There are two solutions in TR 23.791 which are Solution 16 [A.2 ] and 17[A.3] . In Solution 16, UE reports measurement result directly to NG-C without impact on RAN. In solution 17, RAN supports trigger Logged MDT toward UE and reports the measurements result to TCE. It is TCE who calculates and reports the number of UE experienced the “out of service” state to NWDAF.From RAN3 point of view, at least Solution 17 is already supported by current specification.
Observation 1: From RAN3 point of View, O&M and RAN can retrieve the “UE out-of coverage entries” information based on Logged MDT.

Although Logged MDT could be leveraged for NWDAF data collection, the current MDT measurement seems not accurate enough. 

There may be cases when the UE loses service in low coverage areas which is not noticeable by the network if the UE is back to service before the next periodic update timer expires (when the UE is due to trigger a periodic update with the network). Pure periodic monitoring may lose some chances to find the out-of-coverage when its interval is not short enough (as shown in the Figure 1). 
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Figure 1: MDT measure based on interval configuration 
The interval is designed to be an integral multiple of DRX. Its purpose is to measure MDT when UE wakes up and save the power of UE as much as possible. The value of interval is as follows. Note that it could be more than 60 seconds. 

	–
LoggingInterval
The LoggingInterval indicates the periodicity for logging measurement results. Value ms1280 corresponds to 1.28s, value ms2560 corresponds to 2.56s and so on.

LoggingInterval information element

-- ASN1START

LoggingInterval-r10 ::=


ENUMERATED {










ms1280, ms2560, ms5120, ms10240, ms20480,










ms30720, ms40960, ms61440}

-- ASN1STOP




Observation 2: It is RAN3’s concern that it may not be calculated accurately based on current logged MDT measurements.

3. Conclusion

In this contribution the observations and proposals are:

Observation 1: From RAN3 point of View, O&M and RAN can retrieve the “UE out-of coverage entries” information based on Logged MDT.

Observation 2: It is RAN3’s concern that it may not be calculated accurately based on current logged MDT measurements.

Proposal : RAN3 reply to SA2 to check whether the current logged MDT measurement is sufficient considering the issue analyzed above. A draft RAN3 LS reply can be found in Annex 2.
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Annex

A.1 Key Issue 13: UE driven analytics in TR 23.791
To satisfy the identified use case #13, where the network enhancements can be envisioned based on the UE-driven analytics in NWDAF, the following issues will be studied:

-
The types of analytics information that could be provided by NWDAF to other NFs to leverage the data provided by the UE;

-
How the NWDAF uses the data provided by the UE to do analytics and provides the analytics information to other NFs;

-
How the network utilizes the analytics information from NWDAF;

-
What type of information from the UE is collected by the network;

-
How frequently such analytics are to be shared with the NWDAF;

-
How the NWDAF collects the UE's information;

-
What are the triggers for the UE to provide analytics to the network;

-
How to ensure the integrity of UE-provided information in order to avoid using misleading information in the network;

-
Whether there are privacy aspects, related to the information provided by the UE
A.2 Solution 16: Use of UE analytics in the 5GC
This is a solution to Key Issue 13: UE Driven analytics. In particular, to address:

-
How the NWDAF collects the UE's information.

-
How the NWDAF uses the data provided by the UE to do analytics and provides the analytics information to other NFs.

There are already defined services in the NWDAF for sharing analytics to NFs within 5GC. The PCF and NSSF are two key consumers of such services. To provide access to UE Terminal Analytics, procedures can be defined to convey such information from UE to 5GC NFs, leveraging already available interfaces to 5GC.

The NWDAF collects network analytics from other NFs and combines terminal analytics coming from the UE) with the network analytics. In the example below the NSSF requests the combined analytics information from the NWDAF to assist in making slice selection decisions.
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Figure 6.16.1-1 Procedure for sharing terminal analytics between UE and NWDAF

Table 6.16.1-1 below shows what information elements are sent by the UE in the Terminal Analytics Update message and how they are used.

Table 6.16.1-1: Analytics information reported by the UE

	Information
	Presence
	Service user
	Description

	UE

out-of-coverage entries

	O
	AF, NWDAF, OAM
	The UE in idle mode may monitor and report the number of out-of-coverage entries (i.e. loosing service) per defined time. There may be cases when the UE loses service in low coverage areas which is not noticeable by the network if the UE is back to service before the next periodic update timer expires (when the UE is due to trigger a periodic update with the network).

The information about the number of out-of-coverage service entries without change of the registration area, excluding those due to rejection from the network, may indicate problems like UE often being in no or low coverage area (i.e. loosing service) for short periods of time. This information may be notified to the network operator or Service Provider (e.g. AF). The 3GPP network operator may improve the radio coverage conditions in general or at the locations where the UEs loose service.




 Note: SA2 to enquire with RAN2 and SA5 on whether any of the above listed UE analytics information is already available via the MDT or is to be made available within an ongoing SI/WI in these groups so that a duplications is avoided.
Editor's note 1:
Identify what triggers the UE to send a Terminal Analytics Update message.

Editor's note 2:
Identify whether the Terminal Analytics Update is sent via new or existing messages

A.3 Solution 17: Trace based solution to collect UE related information in NWDAF
NWDAF subscribes the trace events to TCE

A new interface between NWDAF and TCE is supported to collect trace recording information.

Figure 6.17.1-1 specified the Trace event subscribe procedure. NWDAF subscribes the trace events to the TCE with SUPI. The Trace events subscribe procedure can be applied to single UE or multiple UE.
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Figure 6.17.1-1: Trace event subscribe procedure

Editor's note:
The details of trace event in Trace events subscribe request is FFS.

6.17.1.2
NWDAF triggers trace procedure

A new interface between NWDAF and Management System is supported to exposure the Trace event request from NWDAF.

NWDAF collects UE based information by triggering the Trace procedure in EM as specified in Figure 6.17.1-2.
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Figure 6.17.1-2: NWDAF triggers trace procedure

1.
NWDAF sends the Trace request message to Management System. The one or more SUPI and requested Trace event are included in this request message.

Editor's note:
The details of Trace event in the Trace request message is FFS.


Steps 2 to be defined in TS 32.422 [20] and they are extrapolated by what is defined is defined already for E-UTRAN:

2.
EM initiates the Trace Session Activation to NG-RAN according to the request received from NWDAF.

3.
NG-RAN starts the Trace session and stores MDT parameters.

4.
NG-RAN performs the MDT procedure. The more details about MDT procedure and parameters are discussed in RAN2 and RAN3. NG-RAN sends the information to the TCE/OAM which received from UE.

Editor's note:
The impacts to the NG-RAN will be evaluated by RAN group.

5.
NG-RAN sends the Trace recording report to TCE/OAM.

6.
NWDAF subscribed the trace events as described in clause 6.17.1.1, TCE reports the trace events to NWDAF
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1. Overall Description:

RAN3 thinks that RAN can retrieve the “UE out-of-coverage entries” information from UE via logged MDT measurement report. However, regarding the period of logging interval, there has the risk that the “UE out-of coverage” report will be missed.
2. Actions:

To SA2 and RAN2 group.

ACTION: 
RAN3 requests SA2 to take the above observation into account and provides further feedback.
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