3GPP TSG-RAN WG2 Meeting #113bis electronic



                                                   R2-2103142
Online, April, 2021
Agenda Item:
8.13.2.1
Source: 
OPPO
Title: 
Further consideration on handover related SON
Document for:
Discussion and Decision
1 Introduction
In the last RAN2#113e meeting, discussion on the R17 SON topic and corresponding agreements have been made, as follows:



In this paper, we would like to further present our views on the SON features, including CHO and DAPS handover.

2 Discussion
2.1 Enhancements related to conditional HO

2.1.1 CHO-related RLF report
The timeConnFailure-r16 IE is introduced in R16 TS 38.331, which indicates the time elapsed since the last HO initialization until connection failure. The usage of such IE is for the network to discriminate three scenarios: too early, too late, handover to wrong cell. It is key for the network for optimization of the HO configuration. For CHO, similar concepts apply. The definition of such IE could be extended to indicate the time elapsed since the CHO execution until the connection failure. 

In the last RAN2#113e meeting, some companies claim that for CHO, such information could be derived as the time elapsed since the RRC Reconfiguration message reception until the connection failure minus the RAN2#111e meeting agreed IE: the time elapsed since the RRC Reconfiguration message reception until the CHO execution. In our opinion, capturing timeConnFailure-r16 IE in the CHO-related RLF report explicitly not only saves the processing time of the network but also follows the R16 implementation. 
Proposal 1: timeConnFailure IE should be captured in the spec explicitly for CHO SON purpose, which saves the processing time at the network and follows the R16 implementation.

Regarding the measurement results to be included in the CHO related RLF report, although in R16, it was agreed that measResultNeighCells-r16 IE consisting of measurement results of neighbour cells are included in the HO related RLF report, for CHO cases, the network might be more interested in the measurement results of the previously allocated candidate cells, since it put faith in these cells from which the UE must choose one for handover. If the measurement result is not qualified for triggering CHO execution, further optimization is needed. As a result, we think it is better to highlight the candidate cells entries in the measResultNeighCells-r16 IE or indicate the candidate cells IDs explicitly in the RLF report.

Proposal 2: RAN2 to agree that the candidate cells entries in the measResultNeighCells-r16 IE should be highlighted, or explicit indications of the candidate cells IDs should be included in the CHO related RLF report for the network to judge whether or not the previously allocated candidate cells are proper.
Similar with the successful handover report, it is doubtful whether or not the configured execution condition (A3 and/or A5) should be included in the RLF report as well. If every or majority of companies agree that, in practical implementation, the execution condition is set equally for each target candidate cell for each UE, we agree that it is reluctant to include the configured executions for the candidate cell IDs in the RLF report. Otherwise, we are keen to include the configured execution condition for each target candidate cell in the RLF report, as optimization of the execution condition set is one of the main purposes of the CHO related RLF report.

Proposal 3: RAN2 to discuss whether or not the configured execution condition for candidate cells should be included in the CHO related RLF report, considering the execution condition is or is not set equally for each target candidate cell for each UE.
2.1.2 Signalling model for RLF report for consecutive CHOs

The consecutive CHOs occurs when the UE selects another CHO candidate cell in the cell selection phase after the first CHO attempt failure, but at last UE fails to apply the CHO configuration to access to the cell. The contents of the RLF report in R16 are included as follows:
· timeUntilReconnection: indicating the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC_CONNECTED.
· timeSinceFailure: indicating the time that elapsed since the last radio link or handover failure.
· timeConnFailure: indicating the time elapsed since the CHO execution until the connection failure.
· measResultLastServCell: referring to the last measurement results taken in the PCell, where radio link failure or handover failure happened.
· measResultNeighCells: referring to the neighbour cell measurements when connection establishment failure or connection resume failure happened.
· previousPCellId: indicating the source PCell of the last handover (source PCell when the last RRCReconfiguration message including reconfigurationWithSync was received).
· failedPCellId: indicating the PCell in which RLF is detected or the target PCell of the failed handover.
· reconnectCellId: indicating the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment.
· reestablishmentCellId: indicating the cell in which the re-establishment attempt was made after connection failure.
· rlf-Cause-r16
· locationInfo
· noSuitableCellFound
· ra-InformationCommon
Firstly, the timeUntilReconnection IE is used to help the network determine if the cell in which the UE comes to RRC CONNECTED could be allocated as the target cell for the future UE with similar moving trajectory. Since two CHOs are likely to be performed closely in time domain, in our opinion, there are two options to save the memory space:
· Option 1: ignore timeUntilReconnection IE corresponding to either the first or the second CHO attempt.
· Option 2: capture the time elapsed since the first connection failure until the second connection failure in the spec and include only one timeUntilReconnection IE in the RLF report, which only corresponds to the first CHO attempt.
Proposal 4: RAN2 to agree that down selection from Option 1 and Option 2 should be taken regarding timeUntilReconnection for the case of consecutive CHOs:
·  Option 1: ignore timeUntilReconnection IE corresponding to either the first or the second CHO attempt.
· Option 2: capture the time elapsed since the first connection failure until the second connection failure in the spec and include only one timeUntilReconnection IE in the RLF report, which only corresponds to the first CHO attempt.

For the timeSinceFailure IE, since it is used for discriminating the CHO problems: too early, too late, handover to a wrong cell, in the consecutive CHO failure case, at least the first CHO must be a too early HO or handover to wrong cell cases, so it is reluctant to include the timeConnFailure IE corresponding to at least the first CHO attempt in the RLF report.

Proposal 5: RAN2 to agree that timeConnFailure IE corresponding to at least the first CHO attempt should not be included in the RLF report for the consecutive CHO failure cases, since at least the first CHO must be a too early HO or handover to wrong cell case.

Regarding measResultLastServCell, since UE is not served by the source cell any more when applying CHO configuration to access to the second cell, in our opinion, this IE definition should be extended to apply to the second CHO attempt scenario corresponding to the second CHO attempt should not be included in the RLF report for the consecutive CHO failure cases.
Proposal 6: RAN2 to discuss to extend the definition of the measResultLastServCell IE to let it apply to the  second CHO attempt sceanrio.

Regarding measResultNeighCells IE, since the two CHO attempts might be applied closely in time domain, only one measResultNeighCells IE should be included in the RLF report to save the memory space. Otherwise, a configurable or fixed time difference between two CHO attempts should be set, for the UE to determine whether or not  measResultNeighCells corresponding to two CHO attempts should be included in the RLF report.

Proposal 7: RAN2 to agree that only one measResultNeighCells IE corresponding to either of CHO attempts should be included in the RLF report for the consecutive CHO failure cases to save the memory space. Otherwise, a configurable or fixed time difference threshold between two CHO attempts should be set, for the UE to determine whether or not measResultNeighCells corresponding to two CHO attempts should be included in the RLF report. FFS configuration procedure of the time difference threshold between two CHO attempts.
Regarding the previousPCellId IE, the source PCell of the two CHO attempts are the same, so, in our opinion, only include one previousPCellId IE in the RLF report for the case of consecutive CHO attempts is enough.
Proposal 8: RAN2 to agree that only one previousPCellId IE should be included in the RLF report for the case of consecutive CHO attempts.
Regarding the failedPCellId IE, since the two CHO attempts are likely to be performed towards different cell, as a result, it is allowed two failedPCellId IE to be included in the RLF report.
Observcation1: since the two CHO attempts are likely to be performed towards different cell, as a result, two failedPCellId IE could be included in the RLF report.
Finally, regarding reconnectCellId, reestablishmentCellId, rlf-Cause-r16, locationInfo, noSuitableCellFound, ra-InformationCommon, in our opinion, they are not likely to be impacted by the consecutive CHO attempt case, so they should be reserved separately for each CHO attempt.
Observation 2: reconnectCellId, reestablishmentCellId, rlf-Cause-r16, locationInfo, noSuitableCellFound, ra-InformationCommon  in the RLF report should not be impacted by the consecutive CHO attempts.

2.2 Enhancements related to DAPS HO
Two scenarios have been identified for SON of DAPS HO, as indicated as follows:
a. Failed DAPS handover to the target cell but successfully fallback to source
b. UE declares RLF on the source cell before successfully DAPS handover towards target cell
For the scenario a, it should be noted that the current specification allows UE to report the DAPS handover failure to source cell if the connection towards the source cell is still maintained when DAPS handover failure is occurred. However, currently, the failure information for DAPS handover only includes the HO failure type information, as indicated as follows, which could be barely used by network for SON purposes.
FailureInfoDAPS-r16 ::=          SEQUENCE {

 failureType-r16                  ENUMERATED {daps-failure, spare3, spare2, spare1}

}

Observation 3: Although the current specification allows UE to report the DAPS handover failure by initiating the failure information procedure. The failure information for DAPS handover only includes the HO failure type IE, which could be barely used by network for SON purposes.

In our opinion, the failure information procedure is the most proper opportunity to report the HOF related information to the network. Otherwise, there exists a risk that the DAPS HOF related information stored in the UE will be potentially replaced by other new RLF/HOF information, such as RLF at the source cell, HOF towards another cell, etc. In such cases, we doubt how network could still retrieve the DAPS HOF related information from the UE.
Observation 4: DAPS HOF related information stored in the RLF related variable in the UE could be easily replaced by the subsequent RLF/HOF (e.g., RLF at the source cell, HOF towards another cell) related information, which makes the DAPS HOF relation information not retrievable by the network.
As a result, a mechanism for retrieving the DAPS HO related information from UE is needed. There are two options to report the too early DAPS HOF related information towards the source cell:
· UE includes a flag rlf-ReportReq with true value in the failureInformation RRC message, then the network applies the UEInformationRequest message to request the DAPS HOF related information from the UE.

· UE include the DASP HOF related information in the failureInformation RRC message. 
Proposal 9: RAN2 to down select from two options to report too early DAPS HOF related information towards the source cell:
· UE includes a flag rlf-ReportReq with true value in the failureInformation RRC message, then the network applies the UEInformationRequest message to request the DAPS HOF related information from the UE.

· UE includes the DASP HOF related information in the failureInformation RRC message. 
Regarding the scenario b, in our opinion, the legacy RLF report retrieving mechanism could be reused with no problem:
1.     UE includes the rlf-InfoAvailable flag in RRCReconfigurationComplete message.

2.    The network retrieves the RLF report with the InformationRequest message with the flag rlf-ReportReq set as true value.
3.   The UE sends the RLF report in the InformationResponse message towards the network.

Observation 5: the legacy RLF report retrieving mechanism could be reused for the scenario b:
UE declares RLF on the source cell before successfully DAPS handover towards target cell. 
3 Conclusions

In this paper, the following observations and proposal are given:
Observcation1: since the two CHO attempts are likely to be performed towards different cell, as a result, two failedPCellId IE could be included in the RLF report.

Observation 2: reconnectCellId, reestablishmentCellId, rlf-Cause-r16, locationInfo, noSuitableCellFound, ra-InformationCommon  in the RLF report should not be impacted by the consecutive CHO attempts.

Observation 3: Although the current specification allows UE to report the DAPS handover failure by initiating the failure information procedure. The failure information for DAPS handover only includes the HO failure type IE, which could be barely used by network for SON purposes.

Observation 4: DAPS HOF related information stored in the RLF related variable in the UE could be easily replaced by the subsequent RLF/HOF (e.g., RLF at the source cell, HOF towards another cell) related information, which makes the DAPS HOF relation information not retrievable by the network.
Observation 5: the legacy RLF report retrieving mechanism could be reused for the scenario b:
UE declares RLF on the source cell before successfully DAPS handover towards target cell. 

Proposal 1: timeConnFailure IE should be captured in the spec explicitly for CHO SON purpose, which saves the processing time and follows the R16 implementation.

Proposal 2: RAN2 to agree that the candidate cells entries in the measResultNeighCells-r16 IE should be highlighted, or explicit indications of the candidate cells IDs should be included in the CHO related RLF report for the network to judge whether or not the previously allocated candidate cells are proper.
Proposal 3: RAN2 to discuss whether or not the configured execution condition for candidate cells should be included in the CHO related RLF report, considering the execution condition is or is not set equally for each target candidate cell for each UE.

Proposal 4: RAN2 to agree that down selection from Option 1 and Option 2 should be taken regarding timeUntilReconnection for the case of consecutive CHOs:

·  Option 1: ignore timeUntilReconnection IE corresponding to either the first or the second CHO attempt.
· Option 2: capture the time elapsed since the first connection failure until the second connection failure in the spec, and include only one timeUntilReconnection IE in the RLF report, which only corresponds to the first CHO attempt.

Proposal 5: RAN2 to agree that timeConnFailure IE corresponding to the first CHO attempt should not be included in the RLF report for the consecutive CHO failure cases.

Proposal 6: RAN2 to discuss to extend the definition of the measResultLastServCell IE to let it apply to the second CHO attempt scenario.

Proposal 7: RAN2 to agree that only one measResultNeighCells IE corresponding to either of CHO attempts should be included in the RLF report for the consecutive CHO failure cases to save the memory space. Otherwise, a configurable or fixed time difference threshold between two CHO attempts should be set, for the UE to determine whether or not measResultNeighCells corresponding to two CHO attempts should be included in the RLF report. FFS configuration procedure of the time difference threshold between two CHO attempts.
Proposal 8: RAN2 to agree that only one previousPCellId IE should be included in the RLF report for the case of consecutive CHO attempts.
Proposal 9: RAN2 to down select from two options to report too early DAPS HOF related information towards the source cell:

· UE includes a flag rlf-ReportReq with true value in the failureInformation RRC message, then the network applies the UEInformationRequest message to request the DAPS HOF related information from the UE.

· UE includes the DASP HOF related information in the failureInformation RRC message. 
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Agreements:


1      Include in the RLF report the ‘Time elapsed since CHO execution until connection failure’. How to convey this information is FFS. (email discussion 886, Qualcomm)


2    Reuse the following legacy timers in the RLF report also for CHO: timeUntilReconnection, timeSinceFailure.


3    In the RLF report for CHO, the UE includes of the latest radio measurement results. FFS: to indicate whether or not it is candidate target cell. (email discussion 887, Ericsson)





Signalling model for RLF report:


FFS: Separate IEs/fields within the existing RLF-report are used to represent the second HOF. Also consider the second HO is successful case together. What measurements also need to be considered.








Following DAPS HO scenarios are considered:


Failed DAPS handover to the target cell but successfully fallback to source


UE declares RLF on the source cell before successfully DAPS handover towards target cell








