
3GPP TSG RAN WG2#109-e
 R2-2000801
Electronic meeting, 24th February - 6th March, 2020             



  

Source: 


ZTE Corporation, Sanechips
Title: 
Remaining issue on RLF report  

Agenda item:

6.12.4
Document for: 
Discussion and Decision
Introduction

After the RAN2#108 meeting, the following agreements were reached for RLF report. 

	Agreements on RLF report so far

RAN2#105
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

RAN2#106
For NR RLF report is extended with a flag, where at least “no suitable cell is found” is indicated. There is no additional UE measurement requirement for this. When to set the flag can be discussed in WI phase.

RACH failure information, if available, shall be included in both RLF report and CEF report. 
the mechanism of LTE RLF reporting could be taken as a baseline for 5G NR.

the LTE RLF information could be taken as a baseline for 5G NR RLF information.

SS Block index, CSI-RS index for both of serving and neighbouring cells could be included in the NR RLF report. 

CSI-RS index and the corresponding number of preambles sent for each tried beam carrying CSI-RS index could be included in the NR RLF report also, if it is RACH procedure failure leading to the RLF. 

In Rel-16, UE shall include the GNSS location information for Logged MDT, DL signal quantities measurement of Immediate MDT, RLF report, accessibility measurement and out-of-coverage logging, if the GNSS location information is available when the measurement was taken for the UEs with the GNSS receiver.
RAN2#107
Add at least the following contents in TS37.320 NR RLFreport content required for MDT:

-
latest radio measurement results of the serving and neighbouring cells, including SS Block index, CSI-RS index in the serving and neighbouring cells measurement results, tagged with location information, if available

-
WLAN and Bluetooth measurement results, if were configured prior RLF and are available for reporting

-
“No suitable cell is found” information, if is available for reporting

-
RACH failure report

Agree reporting of available measurement information of SSB/CSI-RS beams and SSB/CSI-RS beams of serving cell, as part of RLF report. Also include 1 bit indication per SSB/CSI-RS beams reporting whether it is configured to RLM purpose.

RAN2#107bis
Reuse the following RLF report parameters inherited from LTE for NR RLF report:

- The CGI of the last cell that served the UE (in case of RLF) or the target of the handover (in case of handover failure).

- The CGI of the cell towards which the UE wants to initiate re-establishment attempt.

- The CGI of the cell that served the UE at the last handover initialization.

- Time elapsed since the last handover initialization until the RRC connection failure.

- An indication whether the RRC connection failure was due to RLF or handover failure.

- C-RNTI allocated for the UE in the last serving cell.

- RLF trigger of the last RLF that was detected.

- Time elapsed from the RRC connection failure till RLF Report signalling.

Add a new cause “BeamFailure RecoveryFailure” for RLF branch which in parallel with “t310-Expiry”, “randomAccessProblem” and “rlc-MaxNumRetx” and no BFR specific records are needed in RLF report.

RAN2 confirm the beam level measurement associated to SSB/CSI-RS of both serving cell and neighbour cells can be included in RLF report.

Only support SSB/CSI-RS based measurements records and no more measurements will be collected in RLF report based on other RS types.

RAN2 confirm that at least the available uncompensated barometric pressure measurement, UE speeds and UE orientation can be reported as sensor information.

Working assumption: the UE speed state info (i.e., just flag) if available is included in RLF report. The feasibility and the details depending the email discussion on mobility history. 

LTE RLF can be reported in NR. How to support this is FFS.

Support available Bluetooth and WLAN measurements report in RLF report.

RAN2#108
Introduce NR neighbour cell measurements in logged measurements for logged MDT, RLF report, and CEF report. The UE should log the measurements if available.

For RLF report, include the available measure quantities and sort through the same RS type by depending on availability according to the following priority: RSRP, RSRQ, SINR. The sorting method can be checked during the running CR discussion.

The RACH attempts over different beams in chronological order is included in the RLF report if the cause for the RLF is random access problem.

The UE shall include whether the selected SSB is above or below the rsrp-ThresholdSSB threshold in the RLF report if the cause for the RLF is random access problem.

CEF reporting and RLF reporting are mandatory supported without UE capability, same as LTE.


There are still some unsettled issues on RLF report, and in this contribution, we will further discuss it. 

Discussion

In last meeting held in Reno, an LS (R3-197668) regarding to RLF has been sent from RAN3 to RAN2. In the LS RAN3 RAN3 reached agreement on other information which is necessary for MRO in UE RLF Report as below:

TAI of the failed cell and source cell: These two IEs could be used by the network node for routing of MRO signaling messages as well as to differentiate between intra-system HO and inter-system HO.

Re-connection attempt cell CGI: After RLF/HO failure happens, it is possible that there is no re-establish cell available and UE attempts a RRC connection setup procedure, in this case, inclusion of re-connection attempt cell CGI would help the network to detect the root cause of the failure. The re-connection attempt cell could be NR cell or E-UTRA cell.

As point out by RAN3, the TAI of failed cell and source cell is to assist routing of MRO as well as helping the RAN node to differentiate between intra-system HO and inter-system HO. Since RAN3 has agreed to expend failure indication information transfer from Xn interface to NG interface to support the case that no Xn interface exists between the RAN retrieving RLF report and the node experiencing the failure event, it is possible that there is no neighbour cell relationship between the two RAN node, therefore TAI is needed for CN to route failure indication information. Moreover, for the case HO failure happens when UE handover from gNB to ng-eNB which is intra-system HO failure, the node may misunderstood it is inter-system failure as the length of cell id of gNB and ng-eNB is different, however if the TAI is included which uses the same format for both gNB and ng-eNB, then there is no misunderstanding in this case. Therefore it is suggested to include TAI of failed cell and source cell in the RLF report.
Proposal 1: To include the TAI of failed cell and source cell in the RLF report as asked by RAN3. 
According to the part highlighted in yellow in the agreements, RAN2 has agreed to include the CGI of cell ID to which UE attempt RRC re-establishment, which means if UE experience RLF in a node connected to EPC (eNB or en-gNB) and establishment cell connection in node connected to 5GC (gNB or ng-eNB) after RLF, and the cell id of the node UE establish the connection won’t be included in RLF report since current spec doesn’t support inter-RAT re-establishment procedure. As discussed in [2], the CGI of re-connected cell could be helpful for NW’s HO decision for the case radio link failure happen shortly after inter-system HO, therefore it is suggested to expend RAN2’s agreement that the CGI of the cell towards which the UE wants to initiate re-establishment attempt or initiate re-connection attempt is included in the RLF report.

Proposal 2: The CGI of the cell towards which the UE wants to initiate re-connection attempt is included in the RLF report.
Moreover, in the LS RAN3 would like RAN2 to clarify the agreement we made on in RAN2#107bis that “LTE RLF can be reported to NR”. Considering the cross RAT report is very beneficial for MRO use case as discuss in RAN3, it is proposed expend the agreement to also allow NR RLF to be reported in LTE. 

Proposal 3: It is proposed to support NR RLF to be reported to LTE.
In addition, how to support cross RAT RLF report has not yet discussed in RAN2. One simple way to handle the situation is to indicate the availability of the cross RAT RLF via complete message using a new defined IE, e.g.rlf-InfoAvailable-crossRAT. For example if a gNB receives a complete message with inclusion of rlf-InfoAvailable together with rlf-InfoAvailable-crossRAT, which means an LTE RLF report is available at UE’s side. If the RAN node supports cross RAT RLF report and wants to fetch the RLF report, the RAN node can request the UE to report the saved RLF information. Since UE only saves the last RLF information, the request (via the UEInformationRequest messages) are not required to distinguish the RAT type. For reporting of RLF report to a RAN node with different RAT type (via UEInformationResponse message), the node is not required to decode the RLF report and the RLF report will be forwarded to the node experiencing the failure event through S1 interface. 
Proposal 4: For cross RAT RLF reporting, the UE can indicate to the receiving node (via the Complete messages) the availability of cross RAT RLF report by the presence of a new defined IE, e.g. rlf-InfoAvailable-crossRAT.

Since it is the last meeting on SON/MDT for RAN3 as well, an draft LS to RAN3 to inform them the above agreements made in RAN2 on RLF report is provided and it is suggested that RAN2 to take a quick look into the details, agree on the LS provided and sent the LS out within the meeting. 
Proposal 5: Based on above discussion an draft reply LS has been provided in this meeting, and it is suggested that RAN2 discuss the details based on the LS provided and decide the final version to be sent out.
Currently the stage 2 description of RLF report in 38.300 is missing. Since the RLF report procedures in NR is mainly discussed in RAN2 also in LTE it is RAN2’s responsibility to include the RLF report stage 2 description in 36300, it is reasonable that RAN2 shall in responsible to handle the addition of RLF report stage 2 CR in 38300. A stage 2 CR to 38.300 on RLF report has been submitted in this meeting, and it is kindly asked RAN2 to look into the details and agree the CR provided.

Proposal 6: It is kindly asked that RAN2 look into the details of CR to 38.300 for introducing stage 2 description of RLF report in NR, and agree the CR provided.  
Conclusion and proposals

RAN2 is kindly asked to discuss and adopt the following proposals:

Proposal 1: To include the TAI of failed cell and source cell in the RLF report as asked by RAN3. 
Proposal 2: The CGI of the cell towards which the UE wants to initiate re-connection attempt is included in the RLF report.
Proposal 3: It is proposed to support NR RLF to be reported to LTE.
Proposal 4: For cross RAT RLF reporting, the UE can indicate to the receiving node (via the Complete messages) the availability of cross RAT RLF report by the presence of a new defined IE, e.g. rlf-InfoAvailable-crossRAT.

Proposal 5: Based on above discussion an draft reply LS has been provided in this meeting, and it is suggested that RAN2 discuss the details based on the LS provided and decide the final version to be sent out.
Proposal 6: It is kindly asked that RAN2 look into the details of CR to 38.300 for introducing stage 2 description of RLF report in NR, and agree the CR provided. 
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