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1	Introduction
[bookmark: _Ref178064866]This paper discusses open issues related to Handover-related SON aspects, taking into account in particular the outcome of the two email discussions in [1][2][4].
2	Discussion
In this paper, we discuss the following topics related to HO enhancements: 
· CHO
· DAPS
· Successful HO report
2.1 CHO aspects for SON
In the RAN2#111 online meeting, corresponding agreements regarding CHO have been made, as follows:
· The following scenarios are considered:
a. Successful CHO and HO (i.e no failure happens). FFS consideration in RAN2/3
b. Unsuccessful CHO due to late CHO execution
c. Unsuccessful CHO after CHO execution
d. Successful or Unsuccessful CHO after unsuccessful CHO or handover failure
Note: other scenarios are not ruled out
· RAN2 should study what CHO failure information can be stored in RLF report.
· RAN2 to discuss the method for distinguishing between different handover types in RLF report. FFS the details, e.g., explicitly way or not.







In RAN2#112 online meeting following agreements regarding CHO were made:
The following cells’ related cell and beam measurements are included in the RLF report
associated to CHO failure:

a. Source cell of the CHO. FFS the detail on cell ID. Try our best to reuse the existing information.
b. The target cell towards which the CHO was executed, if CHO related condition was satisfied. FFS the detail on cell ID. Try our best to reuse the existing information.
c. The cell in which the re-establishment is performed after the CHO failure or source RLF. Try our best to reuse the existing information. FFS on the related measurements.

FFS:	Candidate target cells as configured in the CHO configuration.

[bookmark: _Toc54772983]RLF-report shall contain information to differentiate an ordinary HO failure from the CHO failure and CHO recovery failure. FFS: implicit indication vs explicit indication.

In RAN2#113bis online meeting following agreements regarding CHO were made:
[bookmark: _Hlk69975408]Agreements:
1 Include in the RLF-report for CHO the following: 
a.		Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
b.		Fulfilled CHO execution condition(s), i.e. whether A3 and/or A5 event was fullfilled, for the cell(s) in which CHO execution was triggered.
c.		Latest radio measurement results of the candidate target cells

Inclusion of a) and c) are subject to the RAN3 reply to the RAN2 LS R2-2102149.
Try to reuse existing mechanism as much as possible.

2 Include in the RLF report for CHO the following information:
a.		Indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not.
b.		List of candidate cells IDs.

Inclusion of a) and b) are subject to the RAN3 reply to the RAN2 LS R2-2102149

3	The following information in the RLF report for CHO are needed:
a.		CHOCellId, to indicate the selected CHO cell after the first connection failure and before the reestablishment
b.		CellID to indicate the cell in which the UE attempted the second reestablishment after failure of the first reestablishment following an HOF/RLF.

How to provide this information is FFS.

In RAN2#114 online meeting following agreements regarding CHO were made:
Agreements:
1	To represent Timer C, i.e. the “Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell” introduce a new timer, e.g. timeSinceCHOReconfig.
2	To represent the measurement results of the candidate target cells:
Reuse the measResultNeighCells in the RLF-Report, and include an indication (depending RAN3 conclusion) on whether a measured neighbour cell was configured as a CHO candidate or not.


=>	RAN2 to progress the following method to derive Timer D, i.e. the time elapsed between CHO execution until the first HOF/RLF: The TimeConnFailure is re-used with possible updates to indicate that it is started at CHO execution. Introduce a new timer is not excluded.

Agreements:
5	For CHO, the reestablishmentCellID in the RLF-Report is used to represent the CellID in which the UE attempted the second reestablishment after failure of the CHO recovery failure following an HOF/RLF.
6	For CHO, the reestablishmentCellID is also used to represent in the RLF-report the cellID of the cell in which the UE attempted the (first) reestablishment if such cell is a non-CHO candidate cell.
8	RAN2 to include in the RLF report the following parameters for CHO failure cases:
a.	failedPCellId is reused to indicate the cell where the first connection failure is detected in case of CHO
b.	previousPCellId to include the source cell identity if the first failure is a HOF or CHOF
c.	C-RNTI
d.	rlf-cause if the first failure is RLF
e.	noSuitableCellFound
10	For scenarios that two connection failures happened, the connection failure corresponds to the first failure. Separate IEs will be used for the two failures

7	For CHO, it is confirmed that a new CHOCellID is introduced in the RLF-Report to represent the CHO candidate cell selected after the first connection failure and before the reestablishment.

13	FFS: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.


In RAN2#115-e online meeting following agreements regarding CHO were made:

[bookmark: _Hlk85464121]Agreements in 113bis are confirmed as:
1	Include in the RLF-report for CHO the following:
a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
c.	Latest radio measurement results of the candidate target cells

Try to reuse existing mechanism as much as possible.

Agreement a. can be revisited if RAN3 has further progress on it.

Agreements:
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

The following type of CHO-related parameters are included in the RLF-Report for CHO for the moment:
		Time between fullfilment of triggering conditions
		the first satisfied event or condition


Agreements:
1	To apply the agreements related to the NR CHO RLF-Report to the LTE CHO RLF-Report. However, RAN2 should keep focusing on NR progress first.


2.1.1 CHO-Related open issues
The following section describe outstanding issues related to CHO. 
2.1.1.1 Timer-related parameters for CHO
Related to timers, the following timers discussed during the offline discussion [3] are relevant for the RAN2 discussion:
[bookmark: _Ref85711741]Table 1 - Timer-related parameters for CHO

	#
	Timer
	Start time (for time related measurements)
	End time (for time related measurements)
	Comments

	B
	Time between the UE receiving the CHO command and RLF 
	Time of received CHO configuration
	Time of declaring RLF in the source cell.
	

	C
	Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell, i.e. timeSinceCHOReconfig.
	Time of received CHO configuration
	Time of CHO execution
	Agreed in RAN2#112

	D
	Time elapsed between CHO execution until the first HOF/RLF 
	Time of executing the first CHO
	Time of first HOF/RLF
	Agreed in RAN2#113




For timer C, RAN2 has agreed that for the “Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell” a new timer is introduced, e.g. timeSinceCHOReconfig.
For timer D, RAN2 has agreed that “to derive Timer D, i.e. the time elapsed between CHO execution until the first HOF/RLF: The TimeConnFailure is re-used with possible updates to indicate that it is started at CHO execution. Introduce a new timer is not excluded.”
In particular, related to derive Timer D, the following options are on the table at the moment:
	From RAN2#115-e:
FFS in the next meeting:
Proposal 1	RAN2 to select one of the following two options to represent Time D:
a.	Option 1: The “Time D” is equal to the timeConnFailure, which is supposed to start at CHO execution and stop when the HOF/RLF occurs. 
b.	Option 2: The timeConnFailure is supposed to start at reception of the CHO configuration and stop when the HOF/RLF occurs. The “Time D” is equal to the difference between timeConnFailure and “Time C”




In particular, in the email discussion [4], the scenario depicted in the below figure should be considered when comparing Option 1 vs. Option 2:



[bookmark: _Ref85465143]Figure 1: Comparison between Option 1 and Option 2 for the "Time D".
Let´s consider the case in which the UE performs HO from cell A -> cell B -> cell C. The HO from cell A to cell B is a legacy HO, while the HO from cell B to cell C is a CHO. Now, let´s assume that before executing the CHO from cell B to cell C the UE gets an RLF in cell B. With option 2, the timeConnFailure is started at CHO configuration reception in cell B and stopped at RLF in cell B. Hence, when receiving this timeConnFailure in the RLF-Report, the network will not be able to judge anymore if for example the HO from cell A to cell B was “too early”. That is because the timeConnFailure that was firstly started when executing the ordinary HO from cell A to cell B, it is now restarted when receiving the CHO configuration in cell B. Hence If Option 2 is adopted, it will not be possible for cell A to properly categorize the RLF in cell B. That is because the cell A will receive the timeConnFailure, but it cannot know whether this timeConnFailure was started at reception of the HO command in cell A or at reception of CHO configuration in cell B. Hence erroneous classification may occur at cell A. So basically with option 2, the network cannot optimize anymore HO parameters of cell A (as it did in legacy), it can only optimize CHO parameters of cell B. That breaks a legacy functionality, and it also leads to some strange consequences, e.g:
· if cell B does not configure CHO then the network can classify the HO from cell A to cell B as a too early HO, and then it can optimize the cell A ordinary HO parameters accordingly.
· If cell B configures CHO, then the network cannot classify the HO from cell A to cell B as a too early HO, and it can only optimize the cell B CHO parameters

The above behavior is not technically justified. The classification of the HO from cell A to cell B should always be the same, irrespective of whether the cell B configures CHO or not, because if the HO parameters of cell A are lousy, they are lousy both when the CHO in cell B is configured and when it is not configured.
[bookmark: _Toc85743390]If Option 2 is selected, the following issues are identified:
a. [bookmark: _Toc85743391]The cell A in Figure 1 cannot know whether the received timeConnFailure was started at HO from cell A to cell B, or if that was restarted when the CHO configuration was received in cell B. This creates ambiguity at cell A.
b. [bookmark: _Toc85743392]Whether the network can classify a legacy HO as too late or too early in a source cell depends on whether the CHO is configured in the target cell at the moment of the RLF
[bookmark: _Toc85743393]If Option 2 is selected, there is the risk that legacy functionalities are impacted when the UE is handed-over from one cell, and then it gets an RLF in the target cell before executing the CHO. 
In our view is much simpler, and safer from a backward compatibility perspective to simply clarify that the timeConnFailure is started at CHO execution, and avoid introducing weird way to derive timer D.
[bookmark: _Toc85711947]To represent the “Time elapsed between CHO execution until the first HOF/RLF”, reuse the legacy timeConnFailure and clarify in the specification that it is started at HO execution (Option 1).
In the email discussion [4], it is mentioned by some companies that if Option 1 is selected, then it will not be possible to know the time between CHO configuration in cell B and the RLF in cell B (in case an RLF occurs in cell B after the CHO configuration reception and before the CHO execution). However, we note that this time, i.e. “Time B” in Table 1, can be simply derived from the timer C.
In fact, the timeSinceCHOReconfig that has been already agreed for the HOF (i.e. timer C) can be simply reused when an RLF occurs before the CHO execution. We note that this does not have any impact in the UE implementation since the UE would need anyhow to start the timeSinceCHOReconfig when the CHO reconfiguration is received. Hence, when the RLF occurs in cell B, the UE can just append the timeSinceCHOReconfig in the RLF-Report, rather than discarding.
[bookmark: _Toc85711948]The UE to report in the RLF-Report the time elapsed between CHO configuration reception and RLF in the source. The already agreed timeSinceCHOReconfig (i.e. Time C) can be used for this purpose.
2.1.1.3 Other aspects of CHO 
CHO was standardized for both LTE and NR, thus same failure scenarios can occur both in LTE and NR meaning that they would require the same information in order to provide effective MRO procedures. Therefore, we propose to agree that the decided RLF content would be valid for both LTE and NR. 
Moreover, aligning the RLF content for both LTE and NR would make implementation and processing easier at the UE and network side which would allow to avoid confusion and inconsistency for CHO in LTE and NR.
[bookmark: _Toc85743394]Agreed content of the RLF-report should be valid both for NR and LTE in order to ensure LTE CHO parameter tuning can also be performed. 
[bookmark: _Toc85711949]RAN2 to assume that CHO-related agreements are applicable to both LTE and NR.
As part of RLF content determination at section 5.3.10.5, if the UE had a successful CHO (cell-A to cellB) and then UE declares RLF in the target cell after (e.g., 0.5 seconds after) successful CHO execution, the UE includes the nrPreviousCell and timeConnFailure (as 0.5+ seconds). Now if the UE comes up in cell-C and sends the RLF report to cell-B, cell B forwards it to cell-A mentioning that it was a HO to wrong cell as the UE had stayed in cell-B for a very short time after the HO from cell-A. However, there is nothing in the RLF report indicating that this reconfiguration with sync from cell-A to cell-B was part of a successful CHO execution instead of a normal HO execution. So, the source cell of the conditional handover might end up tuning the wrong HO parameters (i.e., normal HO parameters instead of CHO parameters). 
[bookmark: _Toc85743395]There is no indication in the RLF report that indicates whether the nrPreviousCell included in the RLF report is associated to a CHO or a normal HO and thus there will be ambiguity in terms of classifying the HO as ‘too early HO’ or ‘too early CHO’ when the UE fails in the target cell after a short time after successfully completing the HO.  
Therefore, we propose the addition of a new field to indicate if the last successful reconfigurationWithSync was part of a conditional handover or not.
[bookmark: _Toc85711950]Include the type of HO in the RLF report indicating whether the HO was a CHO or a normal HO for the previousPCellId included in the RLF report when the connectionFailureType is rlf.
2.2 DAPS aspects for SON
Related to the DAPS, the following agreements have been already taken by RAN2:
From RAN2#112:

Agreements:
	In case of successive failures associated to DAPS, the UE stores and reports both failure related information (FFS the details of the information). The successive failure referred above, includes the following scenarios:
	UE declares RLF on the source cell while performing the DAPS towards the target cell and declares HOF towards the target cell.

From RAN2#113:

Following DAPS HO scenarios are considered:
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

From RAN2#113bis:

1 Include in the RLF report for DAPS HO, the following measurements (reuse the legacy mechanism and IEs):
	a. Measurements of neighbour cells when HOF or RLF occurs

2	RAN2 to agree the intention of the following timers:
	a. Time elapsed since DAPS HO execution until RLF occurs in source cell before fallback
	b. Time elapsed since DAPS HO execution until RLF occurs in source cell after fallback
	c. The elapsed time between the execution of DAPS and RLF in target cell
	FFS if for the above timers the existing timers can be reused.

3	Include in the RLF report for DAPS HO the following information:
	a. RLF-cause of the RLF occurred in the source cell while performing a DAPS HO
	b. Explicit indicator for DAPS handover failure

From RAN2#114:

1.  For DAPS, the timeSinceFailure represents “the time elapsed since the last connection failure” (irrespective of whether that is in source or target).
2. For DAPS, the failedPCell and reestablishmentCellID in the RLF-report are reused as in legacy
3. For DAPS, scenarios 2b/2c and 3b/3c are merged.

From RAN2#115-e:

1	In case the RLF occurs in source cell after fallback, the timeConnSourceFailure is used to represent the time elapsed between the DAPS HO execution and the RLF in the source.
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.

The legacy timeConnFailure can be reused to represent in the RLF report the scenario of DAPS HOF or RLF in target cell (after DAPS HO).
3	For the case of RLF in source cell while performing DAPS HO (i.e. before fallback), the follow time information is included in the RLF-Report:
a.	timeConnSourceFailure: The time elapsed since DAPS HO execution until RLF occurs in source cell while performing DAPS HO before the fallback
4	The RLF report is used to log the failure related measurement in these scenarios:
	a.	Failure at the source (RLF) while performing access to DAPS target cell and failing to access the target (HOF)
	b.	Failure at the target cell (HOF) and failing to perform fallback (RLF at source)


2.2.1 DAPS-Related Parameters
Related to DAPS, these are the open issues:
Open issues from RAN2#114-e:

22	RAN2 to keep discussing the need to include in the RLF report the “The elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO”.
25	For DAPS, RAN2 to further discuss the need of the following information in the RLF-Report:
a.	DAPS handover type indication in RLF-report in case that DAPS HO is successfully performed but subsequent RLF occurs in target
b.	failure order indicator, e.g., consecutivetwofailuresoder, to indicate whether the failure between the UE and the source cell occurs before the one between the UE and the target cell
c.	Indicator to determine whether the HoF happened before or after the RLF at the source
d.	The state of source link after successful RACH should be included in the RLF-Report.
19	FFS: For DAPS, the timeConnFailure in the RLF-report represents “The elapsed time between the execution of DAPS and HOF or RLF in target cell”.
20	FFS: For DAPS, “The time elapsed since DAPS HO execution until RLF occurs in source cell before fallback”, is represented by a new timer in the RLF-Report, e.g. timeConnSourceFailure.
21	FFS: For DAPS, “The time elapsed since DAPS HO execution until RLF occurs in source cell after fallback”, is represented by the legacy timeConnFailure and by a “DAPS fallback” indication.


An open issue addressed in [4] is whether a DAPS HO indicator should be included in case of RLF. In our view that may be beneficial because the RLF could be due to “too-early HO” decision in the source cell. Since the DAPS HO parameters may be different than the ones used for ordinary HO, we believe that is beneficial to include such an indication.
[bookmark: _Toc85711951]The UE includes an indication indicating that the last executed HO before the RLF was DAPS HO.
2.3 Successful HO Report
Related to the HO Success Report, the following agreements have been already taken by RAN2:
From RAN2#113bis:

1	RAN2 to focus on the following scenarios for HO Success Report:
	a. Scenario 1 (ordinary HO): 1a, 1b
	b. Scenario 2 (CHO): 2a, 2b
	c. Scenario 3 (DAPS): 3a

2	RAN2 for further discuss whether the following scenarios should be considered under the RLF report or under the HO success report:
	a. Scenario 2c
	b. Scenario 3b

3	The following radio related measurements are as part of the successful HO report:
	a. Latest radio measurement results of the candidate target cells in the case of conditional HO. FFS best cell(s) should be included in.
	b. Flag to indicate RLF issues in source cell during DAPS HO

4	The following time-related measurements are as part of the successful HO report:
	a. Time elapsed between the CHO execution towards the target cell and the corresponding latest CHO configuration received for the selected target cell

5	Location information is included as part of the successful HO report.

At least the following triggering conditions are applied for generating an HO Success Report in the case that the HO succeeds:
	a. The UE logs the HO success report if, while doing HO, T310 value exceeds a threshold
	b. The UE logs the HO success report if, while doing HO, T312 value exceeds a threshold
	c. The UE logs the HO success report if, while doing HO, T304 exceeds a threshold
	d. In case of DAPS, if the UE gets an RLF in the source while doing DAPS.

From RAN2#114:

31	The UE does not log SHR if no triggering conditions are configured.
32	The UE generates Successful HO report upon exceeding thresholds on T310, T312 and T304 exceed also for CHO case (in addition to regular HO)
34	The UE indicates in the SHR which triggering conditions for generating the SHR were fulfilled, e.g. flag for T310, T304, T312 indications.
35	Include in the SHR, the latest radio link quality of neighbour cells before HO execution for all HO types.
36	For location config/reports for SHR, location info for RLF report can be reused.
38	UE logs successful HO report in case prior configuration is received for successful HO report (interested trigger and corresponding configuration), otherwise UE doesn’t store successful HO report.
39	The varSuccHOReport is introduced to store the parameters for successful HO report.
40	The UE includes the availability of successful HO report to NW in each completed message send in RRC procedure, i.e., RRCReconfigurationComplete, RRCReestablishmentComplete, RRCSetupComplete, RRCResumeComplete message if it has available successful HO report to be reported.
41	UEInformationRequest/UEInformationResponse message is used for successful HO report request and report.
42	The UE only stores the latest SHR entry.
43	The SHR scenario 3b, i.e. “Successful HO completion, but RLF in source during DAPS HO” is part of the SHR.
44	The SHR scenario 2c, i.e. “Successful CHO recovery while initial failure” is part of the RLF-Report.

From RAN2#115:

1: Define separate thresholds for T310/T312/T304, and the percentage values are 40%, 60%, 80%. The percentage is to indicate the ratio of the threshold value (unit: ms) over the signalled T310/T312/T304 value (unit: ms).
1a: For threshold for T312, the percentage value also includes 20%.
2: For the thresholds of T310/T312 in the source cell, the source cell configures the values. FFS source cell or target cell can configure the threshold for T304.
3: Introduce a UE capability indication for SHR.
4: The UE may discard the SHR, i.e. release the UE variable VarSuccHO-Report, 48 hours after the SHR is stored.
5: UP measurements for Successful Handover Report will be introduced as RAN3 required. FFS the details

2.3.1 SHR Configuration aspects
Related to SHR configuration, RAN2 has not discussed yet the role of the target node. Some of the SHR triggering conditions may be driven by the target node configuration, e.g. the T304 value which is provided in the HO command. Hence, the source node should inform the target node about its intention to configure the UE with the SHR. In this way the source node can determine whether the target node supports the SHR fetching, and the target node can provide to the source node information about the wanted triggering conditions, e.g. the T304 value. 

[bookmark: _Toc85743396]The source node should indicate to the target node its intention to configure the SHR to the UE, so that:
c. [bookmark: _Toc85743397]The source node can get to know whether the target node supports the SHR fetching
d. [bookmark: _Toc85743398]The target node can provide to the source node information about the wanted triggering conditions, e.g. the T304 value

Additionally, we note that the SHR configuration configured by the source node will be released at HO completion. This implies that in case the UE is handed-over back by the target node to the source node, e.g due to ping-pong effects, the UE will not have anymore a valid SHR configuration to log the possible successful handover performed back towards the source cell. Representing the ping-pong event in the SHR may be something useful to consider for network optimization. For example, the UE may be instructed to keep the same SHR configuration provided by the source when it is handed-over back from the target to the source.

[bookmark: _Toc85743399]The SHR configuration provided by the source is released at HO completion. In case of ping-pong between source node and target node, the SHR configuration will not be maintained, and the UE will not be able to capture in the SHR such ping-pong handovers.

[bookmark: _Toc85711952]The source node should involve the target node in the SHR configuration for:
a. [bookmark: _Toc85711953]Indicating its intention to configure the SHR to the UE
b. [bookmark: _Toc85711954]Triggering conditions configuration, e.g., configuration of T304 threshold
c. [bookmark: _Toc85711955]Capturing in the SHR the ping-pong handovers between target node and source node

[bookmark: _Toc85711956]Send LS to RAN3 to determine the signalling needed between source and target node for the SHR configuration.
2.3.2 SHR Reporting aspects
Related to SHR reporting, RAN2 should discuss how to deal with scenarios in which the UE generates both an RLF report and HO success report associated to the same HO. This can happen for example in case the UE successfully completes an HO to a target cell (upon which it generates an SHR), and slightly after an early RLF is detected in the target (upon which an RLF Report is generated). 
In this case, it would be better if the SHR and the RLF-Report for the same HO are fetched together for HO optimization. Fetching them separately might lead to harmful consequences. Let´s in fact assume that initially only the RLF-Report is fetched, e.g. because the cell to which the UE reestablishes after the RLF only supports RLF fetching, e.g. it is a Rel.16 gNB. The source receives then the RLF-report and optimizes the HO parameters to avoid that in future. Let´s now assume that later on the UE is handed-over to another cell that fetches the SHR, e.g. a Rel.17 gNB. The source cell receives this SHR, but the source cell does not know that this SHR is associated to the same HO addressed in the RLF-Report previously received. Hence, the source cell might further change the HO parameters. This might potentially lead to erroneous HO settings, and hence possible future HO issues, because the HO setting that generated this SHR was already optimized before.
[bookmark: _Toc85743400]Fetching separately an RLF-Report and an SHR associated to the same HO may lead to erroneous HO parameters’ settings. The network may not be able to correlate the SHR and RLF to the same HO, and hence it may change the HO parameters twice (once after RLF-Report reception, and once again after SHR reception).
In our view, if an RLF occurs after a successful HO for which an SHR was generated, the following could be reported by the UE:
1. The UE copies the SHR stored in varSuccHOReport in the RLF-Report when the RLF-Report is generated. In this way the source cell will get the SHR for the same HO within the RLF-Report
2. The UE deletes the SHR entry in varSuccHOReport and stores the RLF report in the VarRLF-Report as usual

However, it may always happen that the network may have already fetched the SHR when the RLF occurs, i.e. immediately after the successful HO to the target and before the RLF. It is then fundamental that the UE informs the network that an SHR associated to a given HO was already transmitted when the RLF-Report is requested. In this way, when the source cell receives the RLF-Report, it will avoid optimizing again the HO parameters since an SHR was already received for such an HO. The same applies when the RLF-Report is fetched before the SHR.
[bookmark: _Toc85711957]RAN2 to discuss how the UE should handle the case in which both an SHR and an RLF Report are stored for the same HO procedure, e.g.
d. [bookmark: _Toc85711958]The UE indicates in the SHR (RLF-Report) if an RLF-Report (SHR) associated to the same HO was already transmitted by the UE to the network
e. [bookmark: _Toc85711959]The UE copies the SHR stored in varSuccHOReport in the RLF-Report when the RLF-Report is generated.
f. [bookmark: _Toc85711960]The UE deletes the SHR entry in varSuccHOReport and stores the RLF report in the VarRLF-Report as usual
Finally, in the email discussion [2] [4], it is discussed the need to include RA-InformationCommon in the SHR, as it is for the RLF-Report. In our view, that is needed in order to aid the network to better figure out the root cause of the problem. The SHR should not be generated often, hence the RA-Information common should not cause overhead. Anyhow the RA-InformationCommon should be included at least when the SHR is generated due to T304 being above the T304 threshold. 
[bookmark: _Toc85711961]The SHR includes the RA-InformationCommon as the RLF-Report, at least when the SHR is generated due to T304 being above the configured T304 threshold.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	If Option 2 is selected, the following issues are identified:
a.	The cell A in Figure 1 cannot know whether the received timeConnFailure was started at HO from cell A to cell B, or if that was restarted when the CHO configuration was received in cell B. This creates ambiguity at cell A.
b.	Whether the network can classify a legacy HO as too late or too early in a source cell depends on whether the CHO is configured in the target cell at the moment of the RLF
Observation 2	If Option 2 is selected, there is the risk that legacy functionalities are impacted when the UE is handed-over from one cell, and then it gets an RLF in the target cell before executing the CHO.
Observation 3	Agreed content of the RLF-report should be valid both for NR and LTE in order to ensure LTE CHO parameter tuning can also be performed.
Observation 4	There is no indication in the RLF report that indicates whether the nrPreviousCell included in the RLF report is associated to a CHO or a normal HO and thus there will be ambiguity in terms of classifying the HO as ‘too early HO’ or ‘too early CHO’ when the UE fails in the target cell after a short time after successfully completing the HO.
Observation 5	The source node should indicate to the target node its intention to configure the SHR to the UE, so that:
a.	The source node can get to know whether the target node supports the SHR fetching
b.	The target node can provide to the source node information about the wanted triggering conditions, e.g. the T304 value
Observation 6	The SHR configuration provided by the source is released at HO completion. In case of ping-pong between source node and target node, the SHR configuration will not be maintained, and the UE will not be able to capture in the SHR such ping-pong handovers.
Observation 7	Fetching separately an RLF-Report and an SHR associated to the same HO may lead to erroneous HO parameters’ settings. The network may not be able to correlate the SHR and RLF to the same HO, and hence it may change the HO parameters twice (once after RLF-Report reception, and once again after SHR reception).

Based on the discussion in the previous sections we propose the following:
Proposal 1	To represent the “Time elapsed between CHO execution until the first HOF/RLF”, reuse the legacy timeConnFailure and clarify in the specification that it is started at HO execution (Option 1).
Proposal 2	The UE to report in the RLF-Report the time elapsed between CHO configuration reception and RLF in the source. The already agreed timeSinceCHOReconfig (Time C) can be used for this purpose.
Proposal 3	RAN2 to assume that CHO-related agreements are applicable to both LTE and NR.
Proposal 4	Include the type of HO in the RLF report indicating whether the HO was a CHO or a normal HO for the previousPCellId included in the RLF report when the connectionFailureType is rlf.
Proposal 5	The UE includes an indication indicating that the last executed HO before the RLF was DAPS HO.
Proposal 6	The source node should involve the target node in the SHR configuration for:
a.	Indicating its intention to configure the SHR to the UE
b.	Triggering conditions configuration, e.g., configuration of T304 threshold
c.	Capturing in the SHR the ping-pong handovers between target node and source node
Proposal 7	Send LS to RAN3 to determine the signalling needed between source and target node for the SHR configuration.
Proposal 8	RAN2 to discuss how the UE should handle the case in which both an SHR and an RLF Report are stored for the same HO procedure, e.g.
a.	The UE indicates in the SHR (RLF-Report) if an RLF-Report (SHR) associated to the same HO was already transmitted by the UE to the network
b.	The UE copies the SHR stored in varSuccHOReport in the RLF-Report when the RLF-Report is generated.
c.	The UE deletes the SHR entry in varSuccHOReport and stores the RLF report in the VarRLF-Report as usual
Proposal 9	The SHR includes the RA-InformationCommon as the RLF-Report, at least when the SHR is generated due to T304 being above the configured T304 threshold.
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