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1.  Introduction
[bookmark: _Ref178064866]This contribution is to discuss open issues for Rel-17 SON, based on the email discussion report [1].
2. 	Discussion
In the following sections, we discuss for each topic the pending issues from previous meetings, as well as the editor´s note captured in the current version of the TS 38.331 running CR.
2.1 CHO/DAPS related
2.1.1 Open issues from running CR
For the following proposal, we think it works for some cases (e.g. legacy HO/DAPS HO + CHO). However, for CHO configuration and CHO failure case (e.g. CHO + CHO), the timeSinceCHOReconfig refers to the time between CHO configuration in cell A and execution in cell A based on the latest running 38.331 CR for SON, which is different from option A, i.e. between the RLF in a given cell and the latest CHO configuration received while connected to that cell. In addition, the timeConnFailure refers to the time between CHO execution in cell A and the RLF in Cell B.
[bookmark: _Toc90578189]In case the UE experiences an RLF in a cell after being configured with CHO configuration in that cell (i.e., RLF in source while having CHO config), the UE shall log in the RLF-Report, the already agreed timeSinceCHOReconfig which represents in this case the time elapsed between the RLF in that cell and the latest received CHO configuration while connected to that cell (6/12)
a. [bookmark: _Toc90578190]If the above is not agreeble, RAN2 to discuss alternatives on how to represent in the RLF-Report the time between CHO configuration in a cell, and RLF in the same cell before CHO execution initiation.

Here we provide an example. As illustrated in Figure 1, the UE performs CHO execution from cell A into the current serving cell B. Shortly, the UE receives CHO configuration from cell B but fails to trigger the CHO execution condition before detecting RLF in cell B. According to the current definition of timeSinceCHOReconfig, it will be included in the RLF report and it is the time between CHO configuration reception in cell A and the CHO execution in cell A. However, in order to indicate the time from the CHO configuration reception in cell B to the RLF in cell B, a new timer is needed.
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Figure 1: Multiple CHO configuration from different cells

Proposal 1: Introduce a new timer between CHO configuration in a cell, and RLF in the same cell before CHO execution initiation.

In addition, it is also preferred for the UE to include the CHO configuration of cell B in the RLF Report. Optionally, it depends on UE implementation whether to include the CHO configuration of cell A in the RLF Report. When the cell B receives the RLF Report and performs initial analysis, if this is too late CHO, the cell B can perform the root cause analysis and optimize the related mobility parameters based on the new timer and the CHO configuration of cell B from the RLF Report. Otherwise, if the cell A is the right node, the cell B can forward the RLF Report to cell A. If the CHO configuration of cell A is included, the cell A can also perform optimizations on configuration parameters.
Proposal 2: The UE includes the CHO configuration of the cell where RLF is detected in the RLF Report.

For the following proposal, bullet a is related to t310, and bullet b is related to timer to trigger.
[bookmark: _Toc90578191]The following granularities are adopted for the timers timeConnSourceDAPSFailure, timeSinceCHOReconfig, timeBetweenEvents:
b. [bookmark: _Toc90578192]timeConnSourceDAPSFailure: FFS milliseconds or hundreds of ms
c. [bookmark: _Toc90578193]timeSinceCHOReconfig: FFS milliseconds or hundreds of ms
d. [bookmark: _Toc90578194]timeBetweenEvents: milliseconds

The values for both fields are listed below the proposal, and it can be seen that the granularity is not small so that hundreds of ms are preferred.
t310                                ENUMERATED {ms0, ms50, ms100, ms200, ms500, ms1000, ms2000},

TimeToTrigger ::=                   ENUMERATED {
                                        ms0, ms40, ms64, ms80, ms100, ms128, ms160, ms256,
                                        ms320, ms480, ms512, ms640, ms1024, ms1280, ms2560,
                                        ms5120}


Proposal 3: For timeConnSourceDAPSFailure and timeSinceCHOReconfig, hundreds of ms are used.

2.1.2 Other open issues related to CHO/DAPS
The following proposal captures open issues provided by some companies:
[bookmark: _Toc90578195]RAN2 to discuss whether there is any issue for the following topics related to CHO/DAPS, and whether those should be addressed in the next revision of running CR:
e. [bookmark: _Toc90578196]Whether the latest changes in the running CR captures modeling of the UE actions in the case of consecutive failures.
f. [bookmark: _Toc90578197]How to set the timeSinceFailure, i.e. whether to keep the specification as-is (time since last failure) or to modify the specification to start the associated timer from the first failure (needs specification update) in the case of RLF report including dual failure information. 
g. [bookmark: _Toc90578198]How to represent the case of RLF in source and RLF in target in case of DAPS HO
h. [bookmark: _Toc90578199]On the definition of timeConnSourceDAPSFailure, i.e. whether last DAPS handover ‘execution‘ or the last DAPS handover ‘initialization‘ should be used
i. [bookmark: _Toc90578200]Merging the field description of the rlfInSource-DAPS in the RLF-Report with the one under the SHR
j. [bookmark: _Toc90578201]Whether there is any change needed for logging of Time D in case CHO is not triggered

For bullet a, as agreed in RAN2#115-e meeting, the existing IEs will represent the information for the first failure while the new R17 IEs for the second one.
Agreements in RAN2#115-e meeting:
1	The following signalling model for the RLF-Report of CHO:
	Use separate IEs within the existing RLF-report to represent the second failure, and the first failure can be represented by reusing as much as possible existing IEs
Currently, the UE can only record the information of one connection failure into the varRLF-report. If the information in the existing varRLF-report is not reported and new connection failure occurs, the UE will first clear the varRLF-report and record the information of the new connection failure into the varRLF-report.
Obviously, the current principle to record the connection failure information cannot work well for the two consecutive failures in CHO, where both of the failure information should be recorded into one RLF report. It makes sense to consider some enhancements for the UE to maintain the previous failure information for the successive failures in CHO MRO.
It is worth noting that the second failure always occurs in the cell where the UE tries CHO recovery. Therefore, if the new failure is detected with the CHO recovery cell, the UE should not clear the existing information in the varRLF-report.
Proposal 4: If the cell is not the CHO recovery cell, the UE clears varRLF-report and record the failure information.

For bullet b, in existing specification description, the UE will set the timeSinceFailure upon reporting the RLF report to the time elapsed since the last connection failure. 
1>	if rlf-ReportReq is set to true:
2>	if the UE has radio link failure information or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
3>	set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link failure or handover failure in NR;
	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or longer. 


There are two consecutive failures in some CHO MRO cases, so it is beneficial for the network to get the detailed time information of the important time point. If we keep current text, there is absent of the time period between two failures. One potential solution is to introduce a new timer to indicate the time between two failures. Alternatively, we can reword the above specification to ensure that the timeSinceFailure can indicate the time since the first connection failure in CHO MRO.
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Fig 2. timeSinceFailure setting
Proposal 5: For timeSinceFailure in case of successive failures, the following options can be considered:
Option 1: keep the current definition and introduce the new timer between two failures
Option 2: redefine the timeSinceFailure to indicate the time since the first connection failure in case of CHO MRO

In RAN2#114-e, it was agreed that the reestablishmentCellId in the RLF report is reused as in legacy.
26	For DAPS, the failedPCell and reestablishmentCellID in the RLF-report are reused as in legacy.
And the current definition of the reestablishmentCellId is listed below.
reestablishmentCellId
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.
In RAN2#115-e, for the single failure (SF-1), it was also agreed to report RLF report for the following case. 
Single Failure while performing DAPS HO:
1) SF-1: Failure at the target cell (HOF) and successfully performing fallback 
Currently the UE sends the FailureInformation but with no detailed information compared to an RLF report.
2	For the case of HOF while performing DAPS HO followed by a fallback to the source cell, following signalling is applied: The detailed handover failure related information are included in the RLF-Report and this RLF report can be fetched like any other RLF report.
It seems that the existing RLF report together with all the agreements cannot represent the fallback cell information. To support this case with RLF report. One solution is to redefine the reestablishmentCellId to support the fallback cell information. Besides, to differ from the too early ordinary HO, it is also desirable to introduce a new IE to represent the fallback information, e.g., fallbackIndicator. This can indicate that the UE performed successful fallback to the source cell if the fallbackIndicator is set to “TRUE”.
Proposal 6: For the case of HOF while performing DAPS HO followed by a fallback to the source cell, following solutions can be applied:
Option 1: redefine the reestablishmentCellId to support the fallback cell information
Option 2: introduce a new IE, e.g., fallbackIndicator to indicate the successful fallback information

2.2 SHR related
2.2.1 Open issues from RAN2#116 meeting
2.2.1.1 RA Info in SHR
The following proposal is about RA info in the SHR:
[bookmark: _Toc90578202]For the inclusion of RA-InformationCommon in the SHR, RAN2 to discuss the following:
k. [bookmark: _Toc90578203]Option A: RA-InformationCommon is included in SHR when T304 is above the threshold (6/12)
l. [bookmark: _Toc90578204]Option B: RA-InformationCommon is not included in SHR (6/12)

In the email discussion, we preferred option B, and if majority companies prefer option A, we can also be ok as it puts some conditions for logging so that the overhead issue is alleviated.
For both options, we think they require the network to correlate the SHR and RA reports, and our analysis is as below:
· For option A, the NW needs to correlate the SHR and RA report to discard the duplicated RA info
· For option B, the NW needs to correlate the identify the RA info related with the SHR and perform separate optimizations

To perform the correlation of SHR and RA Report, it is necessary to introduce kind of the time information and/or the UE ID in the SHR and RA Report.

Proposal 7: It is proposed to discuss how to correlate SHR and RA reports for option A and B, e.g UE ID and time information.

2.2.1.2 SHR and RLF-Report being generated for same HO
The following proposals are open issues from companies:
[bookmark: _Toc90578206]RAN2 to consider one or more of the following solutions to address the issue in Proposal 5:
m. [bookmark: _Toc90578207]Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
n. [bookmark: _Toc90578208]Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
o. [bookmark: _Toc90578209]UE-ID and C-RNTI to be included in the SHR, RLF-Report
p. [bookmark: _Toc90578210]Timestamps in the SHR and RLF-Report to link them in time
q. [bookmark: _Toc90578211]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.
r. [bookmark: _Toc90578212]If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted

Among all above bullets, we think bullet f is reasonable, because it can work well together with network implementation and avoid reporting the SHR and RLF generated for the same HO. In addition, this brings no cross-WG discussions.

Proposal 8: If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted.

2.2.1.3 UP measurements in SHR
The following proposal is about the use case for UP interruption measurements:

[bookmark: _Toc90578215]RAN2 to discuss in which HO scenarios the UP interruption measurements should be considered:
s. [bookmark: _Toc90578216]Only at DAPS HO (6/12)
t. [bookmark: _Toc90578217]For all HO types (ordinary HO, DAPS, CHO) (5/12)

RAN3 mentions DAPS HO for UP interruption measurements, and we understand the reason is that DAPS can be used to minimize the interruption time so that the KPI is also useful. For ordinary HO and CHO, we wonder whether there are similar arguments here. Since RAN3 is the leading WG, we wonder whether we need to ask about the use cases for ordinary HO and CHO.
Proposal 9: For HO scenarios the UP interruption measurements should be considered, we think RAN2 can send a LS to RAN3 to ask about the use cases of ordinary HO and CHO.

2.2.2 Open issues from running CR
For the following proposal, after checking companies’ comments, we tend to agree that T310 cannot cover all the RLF cases in the source cell, so we see some benefits of introducing new SHR triggering conditions.

[bookmark: _Toc90578218]The UE shall generate a SHR due to RLF in the source cell during a DAPS HO, only if it is configured to do so in the SHR configuration (i.e. in the successHO-Config)
u. [bookmark: _Toc90578219]If the above is not agreeable, discuss whether it is acceptable that the T310 threshold is used to determine whether the UE shall log the rlfInSource-DAPS-r17. Consider however, there might be other reasons for which the source RLF is declared beside the T310 (e.g., BFR Failure, reaching maximum number of random accesss attempts etc.).

Proposal 10: The UE shall generate a SHR due to RLF in the source cell during a DAPS HO, only if it is configured to do so in the SHR configuration (i.e. in the successHO-Config).

2.2.3 Other open issues related to SHR
For the following proposal, regarding bullet b, we think the source cell can include T310/T312 thresholds in non handover command, e.g. the same IEes as the thresholds, or can be put in otherConfig. For T304 threshold, it is decided by the target cell (as part of handover command), so it is reasonable to include T304 threshold in handover command.
[bookmark: _Toc90578220]RAN2 to discuss whether there is any issue for the following topics related to SHR, and whether those should be addressed in the next revision of running CR:
v. [bookmark: _Toc90578221]Discarding of the SHR if HO fails
w. [bookmark: _Toc90578222]Which message carries the SHR configuration, e.g. HO command, or other RRC message
x. [bookmark: _Toc90578223]Alignment of the SHR content with the RLF-Report in the ASN.1, e.g. inclusion of the CHO configuration in the SHR, inclusion of the CHO candidate cell list in the SHR.

Proposal 11: The T304 threshold is included in handover command (generated by the target cell), and the T310/T312 thresholds are included in the non handover command (generated by the source cell) and FFS on the detailed fields.

2.3 RA report related
For this section, we have a separate discussion paper to discuss open issues.

2.4 SCG related MRO 
2.4.1 Open issues from RAN2#116 meeting
Interpretation-1 and 2 were mentioned, and more companies were in favour of interpretation-2. And then the following proposal is about T304 indication. We agree with some companies’ comments that a clear indication on the failure type is useful for the network side.
[bookmark: _Toc90578237]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.

2.4.2 Other open issues on SCG related MRO
No controversial issues.

2.5 MHI related
2.5.1 Open issues from running CR
The following proposal is about the total number of PSCell in MHI. We think it is a trade-off between the logging information and the overhead. For bullet a, if the UE stays in MR-DC cells and each Pcell has only one Pscell, the bullet works well, and if some Pcells have more than one Pscells, the UE would miss some Pscell information as the number is limited. For other bullets, the UE can store more Pscells but the overhead is also larger.
[bookmark: _Toc90578239]RAN2 to discuss the total number of PSCell (across all PCells) related information that should be stored by the UE in the MHI:
y. [bookmark: _Toc90578240]16 PSCells
z. [bookmark: _Toc90578241]32 PSCells
aa. [bookmark: _Toc90578242]64 PSCells

Proposal 12: Total number of PSCell (across all PCells) related information that should be stored by the UE in the MHI is 16 PScells.

2.5.2 Other open issues related to MHI
There are some open issues for MHI (as below):
[bookmark: _Toc90578243]RAN2 to discuss whether there is any issue for the following topics related to MHI, and whether those should be addressed in the next revision of running CR:
ab. [bookmark: _Toc90578244]How to deal with the PSCell MHI if the SN is released
ac. [bookmark: _Toc90578245]How to deal with the PSCell MHI if the SN is added

For (1) and (2), we think they are valid cases, and the UE could try to log something in order to help network undrstand more details, e.g. addition of new timeSpent (the time duration when there is only Pcell, and the time duration when there are both Pcell and PScell).
Proposal 13: It is proposed that the UE can log timeSpent, i.e. the time duration when there is only Pcell, and the time duration when there are both Pcell and PScell.
3. Conclusion
[bookmark: _In-sequence_SDU_delivery]Based on the discussion in the previous sections we propose the following:
Proposal 1: Introduce a new timer between CHO configuration in a cell, and RLF in the same cell before CHO execution initiation.
Proposal 2: The UE includes the CHO configuration of the cell where RLF is detected in the RLF Report.
Proposal 3: For timeConnSourceDAPSFailure and timeSinceCHOReconfig, hundreds of ms are used.
Proposal 4: If the cell is not the CHO recovery cell, the UE clears varRLF-report and record the failure information.
Proposal 5: For timeSinceFailure in case of successive failures, the following options can be considered:
Option 1: keep the current definition and introduce the new timer between two failures
Option 2: redefine the timeSinceFailure to indicate the time since the first connection failure in case of CHO MRO
Proposal 6: For the case of HOF while performing DAPS HO followed by a fallback to the source cell, following solutions can be applied:
Option 1: redefine the reestablishmentCellId to support the fallback cell information
Option 2: introduce a new IE, e.g., fallbackIndicator to indicate the successful fallback information
Proposal 7: It is proposed to discuss how to correlate SHR and RA reports for option A and B, e.g UE ID and time information.
Proposal 8: If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted.
Proposal 9: For HO scenarios the UP interruption measurements should be considered, we think RAN2 can send a LS to RAN3 to ask about the use cases of ordinary HO and CHO.
Proposal 10: The UE shall generate a SHR due to RLF in the source cell during a DAPS HO, only if it is configured to do so in the SHR configuration (i.e. in the successHO-Config).
Proposal 11: The T304 threshold is included in handover command (generated by the target cell), and the T310/T312 thresholds are included in the non handover command (generated by the source cell) and FFS on the detailed fields.
Proposal 12: Total number of PSCell (across all PCells) related information that should be stored by the UE in the MHI is 16 PScells.
Proposal 13: It is proposed that the UE can log timeSpent, i.e. the time duration when there is only Pcell, and the time duration when there are both Pcell and PScell.
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