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Introduction
[bookmark: _Ref178064866]In RAN2 #105 in Athens, and as part of NR MDT it has been agreed that without the need for prior configuration by the network, the UE logs radio link failures as in LTE [1].
Agreements of NR MDT
[…]
2	The procedures of LTE MDT are the baseline of NR MDT.
[…]
· for RLF report and accessibility measurements, UE logs these measurements without the need for prior configuration by the network. Upon UE entering connected state, the UE firstly sends available indicator(s) to the network, and then the network can command the UE to send the measurements


[bookmark: _Hlk513657944]However, it has not been yet investigated what information the UE shall report. Taking LTE is the baseline, and ongoing discussions in RAN3 WG we assume the same enhancement in the RLF report will be taken into account in MDT when RLF reporting is indicated as job type i.e., RAN node is configured to report RLF to the trace collection entity (TCE). Hence in this contribution, we mainly focus on the new aspects of the NR specific features that can be addressed in the RLF reporting to the TCE as part of MDT.
Discussion
Brief introduction on RLF triggering points and reporting mechanism
Like in LTE, the UE can declare RLF in NR when one of following conditions are met:
1) Expiry of the radio link monitoring related timer T310;
2) Expiry of the measurement reporting associated timer T312 (not receiving the handover command from the network within this timer’s duration despite sending the measurement report when T310 was running);
3) Upon reaching the maximum number of RLC retransmissions;
4) Upon receiving random access problem indication from the MAC entity;
Upon radio link failure due to one of the above-mentioned causes, the UE logs/stores the RLF report. The content of the RLF report is extensively discussed in [2]. UE indicates availability of the RLF report upon successful re-establishment procedure or once it comes back to the connected mode (in case of failure in re-establishment procedure). The existing mechanism to obtain an RLF report in the LTE system is the UE Information procedure in RRC as specified in section 5.6.5 of RRC specification 36.331. The UE may receive an UEInformationRequest containing a flag called rlf-ReportReq set to ‘true’. Upon that the UE sets the content of the information to be included in the RLF report, to be later transmitted to the network in the UEInformationResponse message, as shown below:


Figure 1 UE Information procedure
 
[bookmark: _Toc516654913]RLF reporting as part of MDT
Network nodes can internally use RLF report and exchange the report over X2/Xn interface via RLF indication message. However a node activated with MDT configured with job type indicating to RLF report shall report the RLF report to the TCE. As detailed in TS 32.422 the RLF reporting is activated to the eNB as a special Trace Session where the job type indicates RLF reporting only. The detailed procedure is shown in figure 2.2.1 where one UE experiences an RLF event and the reestablishment is successful to the source eNB. 


Figure 2.2.1 Example scenario for RLF reporting when UE reestablishment is successful at source eNB. 
Observation 1	RLF report of the UE who has a successful re-establishment to the serving cell will be forwarded to TCE, if trace session is activated with jobe type indicating to RLF reporting only.

When the eNB receives the Trace Session activation indicating RLF reporting only, the eNB shall start a Trace Session. This Trace Session shall collect only RLF reports received from the UE. The Trace Session activation message received from the EMS shall contain the following information:
-	Trace Reference
-	Job type=RLF reporting only
-	IP address of the TCE
Figure 2.2.2 shows another example where the UE reestablishment is failed in the source eNB, but successful at a target eNB.


Figure 2.2.2 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
If the UE re-establishes the RRC connection successfully at the target eNB the RLF reports are fetched by the target eNB. When there is X2 link between target eNB and source eNB, the target eNB forwards the RLF report in the X2 RLF Indication message. The procedures to be used at eNB to forward the RLF reports towards the management system is the same as the reporting will be done by the source eNB in this case. 
Observation 2	RLF report of the UE who has a re-establishment to a different eNB from the serving cell will be forwarded to TCE via serving cell, after receiving the RLF report by RLF indication message via X2 interface.

If the UE re-establishes the RRC connection successfully at the target eNB the RLF reports are fetched by the target eNB. When there is no X2 link between target eNB and source eNB, as shown in Figure 2.2.3, the RLF report can’t be forwarded to source eNB. In this case the Trace Record containing the Release 10 and above RLF reports shall be transferred to the TCE directly by the target eNB. 


Figure 2.2.3 Example scenario for RLF reporting when there is no X2 Link between target eNB and source eNB
If a UE detects a Radio Link Failure event, it collects certain information as described in TS 36.300 and TS 36.331. Once the source eNB retrieved the RLF report from the UE or received it from the target eNB via X2 as defined in TS 36.300, or the target eNB retrieved the RLF report from the UE when there is no X2 link between target eNB and source eNB, eNB shall save the RLF report to the Trace Record. The Trace Record containing the RLF reports can be transferred to the TCE in the same mechanism as for normal subscriber and equipment trace or for MDT. 
Observation 3	If there is no X2 interface, RLF report will be forwarded to TCE via target node, if target node is configered by trace session with job type indicating RLF report only.




New measurement for RLF reporting
Taking LTE as baseline for RLF reporting to TCE the following measurements are assumed to be considered here:
1) Measurement quantities (RSRP, RSRQ) of the last serving cell (PCell).
2) Measurement quantities of the neighbor cells in different frequencies of different RATs (EUTRA, UTRA, GERAN, CDMA2000).
3) Measurement quantity (RSSI) associated to WLAN Aps.
4) Measurement quantity (RSSI) associated to Bluetooth beacons.
5) Location information, if available (including location coordinates and velocity)
6) Globally unique identity of the last serving cell, if available, otherwise the PCI and the carrier frequency of the last serving cell.
7) Globally unique ID of the Reestablishment cell identity.
8) Globally unique ID or PCI and carrier frequency of the Pcell where the connection failed
9) Time elapsed since the last HO initialization until connection failure.
10) Connection failure type (RLF or handover failure)
11) RLF-cause (T310 expiry, random access problem, RLC-maximum retransmissions, or T312 expiry)
12) Tracking area code of the PCell.
13) Time elapsed from the connection failure till the report of the RLF Report.
14) C-RNTI used in the previous serving cell.
15) Whether or not the UE was configured with a DRB having QCI value of 1.
However, in RAN2 WG meeting #105, it has been also agreed that the MDT measurement can be tagged with information fields informing the network about the orientation of the UE, if the information is available [1].

Agreements of NR MDT:

1	In addition to location and time information, NR MDT measurements can be tagged with information fields informing the network about UE orientation in a global coordinate system if additional measurement is not needed if the information available. FFS the details.

Hence, such information, if available, can be added to the RLF related measurement to be used in MDT use cases. 
1. [bookmark: _Toc181773][bookmark: _Toc183200][bookmark: _Toc186070][bookmark: _Toc869308][bookmark: _Toc888082][bookmark: _Toc888102][bookmark: _Toc3563767]RAN2 to discuss adding the UE sensor information (e.g., barometer information) to the RLF report, as part of MDT.
However, since the RLF report is currently under discussion at 
Conclusion
Inn this contribution paper, we made the following observations:
Observation 1	RLF report of the UE who has a successful re-establishment to the serving cell will be forwarded to TCE, if trace session is activated with jobe type indicating to RLF reporting only.
Observation 2	RLF report of the UE who has a re-establishment to a different eNB from the serving cell will be forwarded to TCE via serving cell, after receiving the RLF report by RLF indication message via X2 interface.
Observation 3	If there is no X2 interface, RLF report will be forwarded to TCE via target node, if target node is configered by trace session with job type indicating RLF report only.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	RAN2 to discuss adding the UE sensor information (e.g., barometer information) to the RLF report, as part of MDT.
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