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Introduction

The contribution intends to discuss the remaining issues that marked as for companies contribution in [1], which covers SHR and SCG failure message related open issues.
Discussion

2.1 SHR related

Following are SHR related proposals that marked as for further discussion:

	Proposal 6    [Company-tdoc] RAN2 to consider one or more of the following solutions to address the issue of SHR and RLF report are generated for the same HO:
Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
C-RNTI to be included in the SHR, RLF-Report
Timestamps in the SHR and RLF-Report to link them in time
RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report.
If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
Proposal 11 [Company-tdoc] Given that the T312 is associated to the measurement identity, RAN2 to discuss whether to clarify in the specification in which cases the SHR is generated, e.g. one of the following:
The UE shall log the SHR always when a T312 is running for any measurement identity configured to the UE. In this case, the UE shall indicate which frequency related measurements had triggered the timer T312.
The SHR shall be generated only if the T312 associated to the measurement identity associated to the target cell is running
Proposal 12 [Company-tdoc] RAN2 to discuss whether the T312 threshold for the SHR generation should be configured per measurement identity or if that can be common for all measurement identities configured to the UE.


 P6 is on the case where both SHR and RLF-report are generated for the same HO event. It has been discussed previously and related scenario includes following cases:

Case 1: SHR has been sented and RLF-report is generated afterwards
Case 2: SHR when source RLF is detected during DAPS HO
Cased 3: Successful CHO recovery after previous RLF/CHOF/HOF
Observation 1: RLF-report and SHR generated for the same HO configuration includes following cases:

Case 1: SHR has been sented and RLF-report is generated afterwards
Case 2: SHR when source RLF is detected during DAPS HO
Cased 3: Successful CHO recovery after previous RLF/CHOF/HOF
For both case 2 and case 3 the SHR is generated after RLF-report has been stored, therefore it is possible for UE to include the RLF-report in the SHR stored so that NW can based on complete information to optimize the HO configuration without risking partial of the information as discussed in our previous contribution [2].
Observation 2: For both case 2 and case 3 of observation 1 the SHR is generated after RLF-report has been stored, therefore it is possible for UE to include the RLF-report in the SHR.

Proposal 1: For Source RLF during DAPS HO and successful CHO recovery after previous failure UE merges RLF-report in SHR.

For case 1, the pros and cons of each options have been summarized in [1] as shown in below table:

	Solution
	Solution description
	Cons

	A
	Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
	If it is assumed that a specific SHR needs to be linked to a specific RLF-Report, this solution does not guarantee such a link.

	B
	Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
	Might not work for scenarios wherein SHR is sent before the RLF occurs

	C
	
C-RNTI to be included in the SHR, RLF-Report
	The UE has to include the C-RNTI as allocated in target cell, but this C-RNTI might be reused by the target cell. Hence there is no guarantee that an SHR and RLF-Report indicating the same C-RNTI are really associated to the UE, i.e. to the same HO event.  

	D
	Timestamps in the SHR and RLF-Report to link them in time
	Overhead. The SHR should always include the timestamp since at the time of SHR generation it is unknown whether an RLF will happen in the target cell

	E
	RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report
	It does not work if the SHR has been already sent to the network at the time of RLF.

	F
	If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted
	It does not work if the SHR has been already sent to the network at the time of RLF.


Based on above analysis, a possible solution to support resolve this issue is combination of b and d, where NW can based on the timeStamp information together with the cell identity included to know if to correlate the SHR generated to RLF-report received. However, as commented by Rapporteur additional overhead (48bits) is needed in such cases when there is no RLF happens afterwards. 
For solution E/F it is indicated it is not feasible when SHR has already been sent to NW. It is noted that UE will delete stored SHR upon successful transmission or after new SHR generated or after 48 hours. Since SHR will anyway be replaced by new SHR generated, therefore if SHR can be remained after successful transmission then it is possible to merger the SHR with RLF-report stored. The consequence is that UE will need to maintain the SHR until next SHR generated or until 48 hours. But a further optimization can be a combination of E and F. Considering for case a, RLF normally happen shortly after SHR has been transmitted, if UE can maintain the reported SHR for a short period, then it is possible for UE to merge the SHR with the RLF-report generated. And this only requires UE to store SHR for a bit longer period which requires less occupation time of UE memory. 

Both combination of b/d and e/f introduce additional overhead, therefore it is proposed to further discuss and select among the two modified options.

Proposal 2: RAN2 further discuss above options for address case a as indicated in observation 1:

Opt1: Combination of b/d of proposal 6 in R2-2201991
Opt2: ombination of e/f of proposal 6 in R2-2201991
As for P12/P11，it targets to T312 threshold agreed for SHR. In our understanding, P12 is more like an enhancements, since currently the agreed threshold is configured in a percentage way, therefore even the T312 can be configured per measure id, the configured percetage can still be applied for each T312 configured. Since it is only the first release, it is proposed not to further complex the configuration in this stage. If further requirement is identified in next release, we can re-discuss whether there is a need for enhancements. 
Observation 3: T312 threshold is configured in a percentage method, which is naturally can be used for T312 configured for different measure id. 

Observation 4: A simpler solution is preferred for first release where enhancements can be considered if there is requirement identified in the future.

Proposal 3: T312 threshold in SHR is configured in a per UE basis.

It is mentioned in [3] that T312 is configured per measObject configured, thus it is more reasonable to store SHR when the running T312 is  associated to the measurement identity associated to the target cell in the HO. However, please note the the radio link failure could also happen in source as well, and the HO happens when source is near RLF shall also be avoided especially for the case DAPS is configured. It is helpful for NW to know if source is near RLF when HO is initiated especially for DAPS HO, so that NW can optimize the HO command timing. Moreover the declare of RLF due to expiry of T312 is in a per UE basis not in a per measure identity basis, therefore it is preferred to store SHR when T312 associated to any measure identity is running and exceeds the configured threshold. Also, to help NW to know which frequency triggered the T312 running, UE can includes in the SHR the frequency that trigger the start of T312.
Observation 5: It is helpful for NW to know if source is near RLF when HO is initiated especially for DAPS HO, so that NW can optimize the HO command timing.

Proposal 4: The UE shall log the SHR always when T312 running time for any measurement identity that exceeds the configured threshold, configured to the UE. In this case UE includes the frequencies that trigger the start of T312.
2.2 Open issue on SCG failure information

This section intends to discuss the following proposals related to SCG failure information:

	Proposal 22 [Company-tdoc] RAN2 to discuss the necessity of inclusion of previousPSCellID, failedPSCellID, timeSCGFailure in the SCGFailureInformation message.
Proposal 24 [Company-tdoc] The UE includes a 1 bit flag in the SCGFailureInformation to indicate that the T304 was running when the UE declared the SCG failure due to random access problem indication in the SCG MAC.


New demand has raised in R17 SON-MDT discussion in RAN3 according to LS R2-2102639[4] ,which requests UE to include the cell id of target and source cell id time since failure as well as connection Failure Type in SCG failure messag to help NW differentiate RLF from SN change failure. And RAN3’s solution has been designed based on such parameters can be provided explicitly in SCG failure message reported. 

Observation 6: New demand as raised by RAN3 to explicitly include cell id of target and source cell as well as timeSCGFailure and connectionFailureType in SCG failure information so that RAN3 can perform corresponding optimization. 

It has been argued previously such information can be obtained based on UE context stored, however, below is the agreed RAN3 understanding on maintaining UE context in SN[5]:
	Agreements RAN3#113

If the sufficient time has passed between the SN change and the report of SCG failure, the source SN may has released the UE context when it receives SCG Failure Information


Based on above, RAN3 has confirmed that UE context might be released when receiving SCG failure information therefore based on NW’s implementation to derive the correct failure information is also unreliable.

Observation 7: It is unreliable to based on NW’s implementation to derive the correct SCG failure information as well as the required information (cell identity/timeSCGFailure and failure type) since SN might not have UE context when receiving the SCG failure information.

Based on above it is proposed to include explicitly the previousPSCellID, failedPSCellID, timeSCGFailure in the SCGFailureInformation message

Proposal 5: previousPSCellID, failedPSCellID, timeSCGFailure are explicitly included in the SCGFailureInformation.
Previously it has been agreed that SCG Failure Type can be derived based on failureType specified. However, it has been discussed in [6] that the failureType indication specified for MCG and SCG is different when random access problem is detected while T304 is running. As discussed, according to existing captured UE behavior, T304 will be stopped if UE declares RLF due to RACH failure detection while SCG T304 is running, which makes it impossible to set the failureType as synchReconfigFailureSCG since it can only be set when T304 expires. Therefore, the only specified UE behavior when randomAccessproblem is detected in SCG when SCG T304 is running is that UE declares RLF and set the failureType as RandomAccessProblem.

Observation 8: In current specs UE will include the failureType as RandomAccessProblem when random Access problem is detected in SCG while SCG T304 is running.
As discussed in [6] RAN3 has agreed that MN shall perform initial analysis of SCG failure to decide how to forward to SCG failure information received, which relies on the connectionFailureType reported.  However in case PSCell change without MN involvement, SN can initiate PSCell change procedure without notifying MN, so that MN is not aware there is an HO initiated. Also as aforementioned, it cannot relay on UE context to derive whether there is an HO initiated previously, which means simply relies on existing failureType NW might mis-categorize a HOF as RLF, which is not helpful for either the root cause analyzing nor for calculating the KPIs.
Observation 9: RAN3 has agreed that MN shall perform initial analysis based on SCG failure information received, e.g., based on connection failure type information, which is agreed to be explicitly derived by failureType indication in RAN2 .

Observation 10: Simply relying on existing failureType without enhancements, MN might wrongly categorize a PSCell change failure as RLF if randomAccessProblem is detected when SCG T304 is running (e.g., in case PSCell change without MN involvement)

Also it has been argued that by inclusion of previousPSCellID, failedPSCellID it shall be able to derive whether there is an RLF or HOF. However, it depends on the condition of inclusion of such information, if the same logic as including previousPSCellID, failedPSCellID in RLF-report has been adopted, then explicit indication still required, since those two identity will be included for both RLF and HOF case. 

Observation 11: previousPSCellID, failedPSCellID could be included for both RLF/HOF cases, which cannot guarantee that NW can derive the correct connectionFailureType.
To avoid wrongly categorization of connection failure type, there are two methods that can be considered:

Alt1: Modify R17 UE behavior to align the failure detection behavior between MN and SN;
Alt 2: To introduce additional indication in SCG failure information to indicate whether T304 is running or not when SCG failure message is initiated due to Random access failure detected 
Considering alt 2 only required one-bit indication in SCG failure message and it won’t re-open the long and time-consuming discussion on UE behavior, it is suggest to go with alt 2.

Observation 12: Introducing one indication in SCG failure message to indicate whether T304 is running or not when randomAccessProblem is detected is a simple fix since it only requires one-bit signalling and won’t re-open the time-consuming discussion on UE behavior modification.

Proposal 6: To introduce one-bit indication in SCG failure message to indicate whether SCG T304 is running or not when randomAccessProblem is detected in SCG.
The same problem also exists for the case LBT failure indication is received when T304 is running therefore the same enhancements is needed here. Although NR-U has not been discussed yet in this release due to limited time budget and its low priority,  since the solution is the same, it is also suggested to adopt the same enhancement for consistent uplink LBT failure case.

Observation 13: The same situation happens when consistent uplink LBT failure indication is received when T304 is running, which can be beneficial from the same enhancement.

Proposal 7: To introduce one-bit indication in SCG failure message to indicate whether SCG T304 is running or not when consistent uplink LBT failure indication is received in SCG.

Conclusion and proposals

Based on above analysis, we have the following proposals: 

SHR related

Observation 1: RLF-report and SHR generated for the same HO configuration includes following cases:

Case 1: SHR has been sented and RLF-report is generated afterwards
Case 2: SHR when source RLF is detected during DAPS HO
Cased 3: Successful CHO recovery after previous RLF/CHOF/HOF
Observation 2: For both case 2 and case 3 of observation 1 the SHR is generated after RLF-report has been stored, therefore it is possible for UE to include the RLF-report in the SHR.

Observation 3: T312 threshold is configured in a percentage method, which is naturally can be used for T312 configured for different measure id. 

Observation 4: A simpler solution is preferred for first release where enhancements can be considered if there is requirement identified in the future.

Observation 5: It is helpful for NW to know if source is near RLF when HO is initiated especially for DAPS HO, so that NW can optimize the HO command timing.

Proposal 1: For Source RLF during DAPS HO and successful CHO recovery after previous failure UE merges RLF-report in SHR.

Proposal 2: RAN2 further discuss above options for address case a as indicated in observation 1:

Opt1: Combination of b/d of proposal 6 in R2-2201991
Opt2: ombination of e/f of proposal 6 in R2-2201991
Proposal 3: T312 threshold in SHR is configured in a per UE basis.

Proposal 4: The UE shall always log the SHR when T312 running time for any measurement identity that exceeds the configured threshold, configured to the UE. In this case UE includes the frequencies that trigger the start of T312.
Open issue on SCG failure information

Observation 6: New demand as raised by RAN3 to explicitly include cell id of target and source cell as well as timeSCGFailure and connectionFailureType in SCG failure information so that RAN3 can perform corresponding optimization. 

Observation 7: It is unreliable to based on NW’s implementation to derive the correct SCG failure information as well as the required information (cell identity/timeSCGFailure and failure type) since SN might not have UE context when receiving the SCG failure information.

Observation 8: In current specs UE will include the failureType as RandomAccessProblem when random Access problem is detected in SCG while SCG T304 is running.
Observation 9: RAN3 has agreed that MN shall perform initial analysis based on SCG failure information received, e.g., based on connection failure type information, which is agreed to be explicitly derived by failureType indication in RAN2 .

Observation 10: Simply relying on existing failureType without enhancements, MN might wrongly categorize a PSCell change failure as RLF if randomAccessProblem is detected when SCG T304 is running (e.g., in case PSCell change without MN involvement)

Observation 11: previousPSCellID, failedPSCellID could be included for both RLF/HOF cases, which cannot guarantee that NW can derive the correct connectionFailureType.
Observation 12: Introducing one indication in SCG failure message to indicate whether T304 is running or not when randomAccessProblem is detected is a simple fix since it only requires one-bit signalling and won’t re-open the time-consuming discussion on UE behavior modification.

Observation 13: The same situation happens when consistent uplink LBT failure indication is received when T304 is running, which can be beneficial from the same enhancement.
Proposal 5: previousPSCellID, failedPSCellID, timeSCGFailure are explicitly included in the SCGFailureInformation.
Proposal 6: To introduce one-bit indication in SCG failure message to indicate whether SCG T304 is running or not when randomAccessProblem is detected in SCG.
Proposal 7: To introduce one-bit indication in SCG failure message to indicate whether SCG T304 is running or not when consistent uplink LBT failure indication is received in SCG.

Proposals for easy reference

Proposal 1: For Source RLF during DAPS HO and successful CHO recovery after previous failure UE merges RLF-report in SHR.

Proposal 2: RAN2 further discuss above options for address case a as indicated in observation 1 (i.e. SHR has been sent before):

Opt1: Combination of b/d of proposal 6 in R2-2201991
Opt2: ombination of e/f of proposal 6 in R2-2201991
Proposal 3: T312 threshold in SHR is configured in a per UE basis.

Proposal 4: The UE shall always log the SHR when T312 running time for any measurement identity that exceeds the configured threshold, configured to the UE. In this case UE includes the frequencies that trigger the start of T312.
Proposal 5: previousPSCellID, failedPSCellID, timeSCGFailure are explicitly included in the SCGFailureInformation.
Proposal 6: To introduce one-bit indication in SCG failure message to indicate whether SCG T304 is running or not when randomAccessProblem is detected in SCG.
Proposal 7: To introduce one-bit indication in SCG failure message to indicate whether SCG T304 is running or not when consistent uplink LBT failure indication is received in SCG
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