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1
Decision/action requested

The group is requested to discuss the provided rationale and agree on the concrete proposal
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3
Rationale

The present contribution introduces relevant background information on the Cell Traffic Trace, MDT, RLF and RCEF reports collection concepts as a foundation for the use cases and for the reader's convenience.
4
Detailed proposal

It is proposed to introduce the following content in the draft TR 28.806 [5].
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4
Concepts and Background

Editor's note: this clause will contain concepts and background information relevant to the use cases documented in clause 5.

4.1
Cell Traffic Trace
Cell Traffic Trace defined in TS 32.421 [2] as the ability to trace one or more active calls in one or more cells.
The high-level Trace Session activation requirements (specific to Management activation) state the following:
-
In the case of a Cell Traffic Trace, Trace Session activation should be possible for all calls active in a cell or multiple cells without knowledge of the UEs’ identification (IMEI or IMEISV).
-
In the case of a Cell Traffic Trace, Trace Sessions should be activated for all the NEs where Cell Traffic Trace is specified.
-
In the case of Cell Traffic Trace (in a shared network only), a Trace Session shall be started for UEs which are served by the Participating Operator that has made the request to the Master Operator.
The high-level requirements for starting a Trace Recording Session (specific to Management activation) state the following:

-
In the case of a Cell Traffic Trace, the Trace Recording Session should start upon the Trace control and configuration parameters being received by the NEs in the Trace Session activation and the presence of call activity. Furthermore, the Core Network node that handles the traced session should be requested to:

-
provide a trace log including Trace Reference, Trace Recording Session Reference and the identity of the UE (i.e. IMSI or IMEI(SV) to the Trace Collection Entity, or

-
provide a notification including Trace Reference, Trace Recording Session Reference and the identity of the UE (i.e. IMSI or IMEI(SV)) to the Trace Collection Entity.

-
In the case of a Cell Traffic Trace (in a shared network only), the Trace Recording Session shall only be started for UEs which are served by the Participating Operator that has made the request to the Master Operator.
The concept of Cell Traffic Trace was originally introduced to address the "checking radio coverage" legacy use case (see annex A.4 in TS 32.421 [2]) where it's used to collect trace data on all of the cells active in the area of interest.
Another legacy use case relying on Cell Traffic Trace is the "fine-tuning and optimization of algorithms/procedures" documented in the annex A.6 of TS 32.421 [2].
According to the TS 32.422 [3], the Cell Traffic Trace is supported for both UTRAN, E-UTRAN and NG-RAN. Using NG-RAN case as example, the Cell Traffic Trace starting mechanism is as following (see clause 4.2.2.10 of TS 32.422 [3] for additional details):

In NG-RAN, after the Cell Traffic Trace has been activated in the monitored cell(s), the NG-RAN node shall start a Trace Recording Session for new call(s)/session(s) and for already existing call(s)/session(s) (events for existing call(s)/session(s) are not required to be recorded prior to the activation of the cell traffic trace). When the NG-RAN node starts a Trace Recording Session it shall allocate a Trace Recording Session Reference (TRSR) for the given call or session. The NG-RAN node shall send the allocated Trace Recording Session Reference, and the Trace Reference and the Trace Collection Entity address in the CELL TRAFFIC TRACE message to the AMF via the NG connection.
When AMF receives this new NG signalling message containing the Trace Recording Session Reference (TRSR) and Trace Reference (TR), the AMF shall look up the SUPI/IMEI(SV) of the given call from its database and shall send the SUPI/IMEI(SV) numbers together with the Trace Recording Session Reference and Trace Reference to the Trace Collection Entity.
The figure below illustrates the procedure.
[image: image1.png]Management system NG-RAN node UE | | AvE TCE
| Trace Session Activation | [ ;
| (TR, NG-RAN Celllist) | H H H
| — ' ' '
| | | |
| Starting Trace Session| | | |
| | NAS Senvice Request | | |
| — | |
! Starting Tracs Recording Session, ! !
: and allocation of TRSR : :
! Call Setup |
| | NG: Cell Trace Notification | |
! ! (TR, TRSR) ! ! !
| e |
' ' 1 [searching for '
| | | |suPL vEISY) |
' 1 | | Trace Record |
| | | | R TRSR, |
| | | | SUPL, IMEI(SV) !
| : i UL MEEVD )
' |
| Call Setup |
: | Trace Record : : >
| | | |
H Trace Recording Session stops| | H H

Management system NG-RAN node UE | [ AvE TCE





Figure 4.1.1: NG-RAN trace starting mechanism (figure 4.2.2.10.1 in TS 32.422 [3])

4.2
MDT
The collection of radio measurements for minimization of drive tests (MDT) feature has been introduced by 3GPP Rel-10 (see TS 37.320 [6] for stage 2 details) for UTRAN and E-UTRAN. The work on MDT for NG-RAN targeted for 3GPP Rel-16.
TS 37.320 [6] defines two modes of MDT (immediate and logged) as following:

-
Immediate MDT: MDT functionality involving measurements performed by the UE in CONNECTED state and reporting of the measurements to eNB/RNC available at the time of reporting condition as well as measurements by the network for MDT purposes.

-
Logged MDT: MDT functionality involving measurement logging by UE in IDLE mode, CELL_PCH, URA_PCH states and CELL_FACH state when second DRX cycle is used (when UE is in UTRA) for reporting to eNB/RNC at a later point in time, and logging of MBSFN measurements by E-UTRA UE in IDLE and CONNECTED modes.

The general principles and requirements guiding the definition of MDT funcions include the following (see clause 4.1 in TS 37.320 [6] for additional details):

-
There are two modes for the MDT measurements: Logged MDT and Immediate MDT. There are also cases of measurement collection not specified as either immediate or logged MDT, such as Accessibility measurements.
-
It is possible to configure MDT measurements for the UE logging purpose independently from the network configurations for normal RRM purposes. However, in most cases, the availability of measurement results is conditionally dependent on the UE RRM configuration.
-
UE MDT measurement logs consist of multiple events and measurements taken over time. The time interval for measurement collection and reporting is decoupled in order to limit the impact on the UE battery consumption and network signalling load.
-
It is possible to configure the geographical area where the defined set of measurements shall be collected.
-
The measurements shall be linked to available location information and/or other information or measurements that can be used to derive location information.
-
The measurements in measurement logs shall be linked to a time stamp.
-
The network may use UE capabilities to select terminals for MDT measurements.
-
The solutions for MDT are able to work independently from SON support in the network. Relation between measurements/solution for MDT and UE side SON functions shall be established in a way that re-use of functions is achieved where possible.
-
The subscriber/cell trace functionality is reused and extended to support MDT. If the MDT is initiated toward to a specific UE (e.g. based on IMSI, IMEI-SV, etc.), the signalling-based trace procedure is used, otherwise the management-based trace procedure (or cell traffic trace procedure) is used. Network signalling and overall control of MDT is described in TS 32.422 [3].
According to the clause 5.2 in TS 37.320 [6], the E-UTRAN Immediate MDT measurements are not limited to those performed by the UE and do include measurements performed by the eNB (per cell or per UE):

-
M1: RSRP and RSRQ measurement by UE.

-
M2: Power Headroom measurement by UE.

-
M3: Received Interference Power measurement by eNB. This is a cell measurement. One sample is logged each measurement collection period, where one sample corresponds to a measurement period.

-
M4: Data Volume measurement separately for DL and UL, per QCI per UE, by eNB.

-
M5: Scheduled IP Throughput for MDT measurement separately for DL and UL, per RAB per UE and per UE for the DL, per UE for the UL, by eNB.
-
M6: Packet Delay measurement, separately for DL and UL, per QCI per UE, see UL PDCP Delay, by the UE, and Packet Delay in the DL per QCI, by the eNB.
-
M7: Packet Loss rate measurement, separately for DL and UL per QCI per UE, by the eNB.

-
M8: RSSI measurement by UE.

-
M9: RTT measurement by UE.
The LTE trace use cases relevant to collection of MDT data are "periodical sampling of network performance", "differentiation of area-based MDT data by terminal type", "subscriber complaint about MBMS service in the eUTRAN network" and "check MBMS service quality and performance of the eUTRAN network" (see annexes A.12, A.13, A.14 and A.15 in TS 32.421 [2]).
TS 32.422 [3] defines several trace Job types including dedicated to MDT data collection only and combined with trace data collection (see clause 5.9a in TS 32.422 [3] for additional details).
4.3
RLF and RCEF reports collection
In addition to reqular subscriber and equipment trace and MDT results collection, the trace mechanisms are used for collection of Radio Link Failure (RLF) and RRC Connection Establishment Failure (RCEF) reports.
The Radio Link Failure report contains information related to the latest connection failure experienced by the UE. The connection failure can be Radio Link Failure (RLF) or Handover Failure (HOF). Upon RLF/HOF detection in the UE, RLF report also includes available location information on where RLF occurred (see TS 37.320 [6] for additional details). RLF reports may also include available WLAN measurement results and/or Bluetooth measurement results for calculating UE location.
Example scenarios of RLF reporting using special Trace Session where the job type indicates RLF reporting only are illustrated on the following figures (see clause 4.3.1 in TS 32.422 [3] for additional details).
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Figure 4.3.1: Example scenario for RLF reporting when UE reestablishment is successful at source eNB (figure 4.3.1.1 in TS 32.422 [3])
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Figure 4.3.2: Example scenario for RLF reporting when the UE reestablishment is successful at target eNB when there is X2 Link between target eNB and source eNB (figure 4.3.1.2 in TS 32.422 [3])
Example scenarios of RCEF reporting using special Trace Session where the job type indicates RCEF reporting only are illustrated on the following figure (see clause 4.8.1 in TS 32.422 [3] for additional details).
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Figure 4.3.3: Example scenario for RCEF reporting when the UE RRC establishment is successful to a different eNB (figure 4.8.1.2 in TS 32.422 [3])
Currently, the trace Job types "RLF reports only" and "RCEF reports only" are applicable only in management based trace activation in E-UTRAN (see clause 5.9a in TS 32.422 [3]).
	End of modifications
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