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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].
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.


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:
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:
· Option 1: Do not change the definition of timeConnFailure (time elapsed since reception of the last RRCReconfiguration message including the reconfigurationWithSync until connection failure.), and compute timer D based on the legacy timeConnFailure and newly agreed timeSinceCHOReconfig (Timer C)
In this case, Timer D = timeConnFailure – Timer C
· Option 2: Another option would be to clarify timeConnFailure as “Time elapsed between CHO execution until the first HOF/RLF” (exact definition of Timer D).
In our view, Option 1 has some implications that should be discussed first
· 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 1, 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. So the information of the timeConnFailure related to the HO from cell A to cell B is lost. This would then affect a legacy operation which is not desirable.
· The network is just interested in knowing the relationship between HO execution and HOF/RLF so that it can derive whether the HO was “too early” or “too late”. The relationship between CHO configuration and HOF/RLF is of no interest, since the RLF/HOF event is not influenced at all by the timing of the CHO configuration. 
· The UE would need to always run in parallel two timers when configured with CHO, i.e. timer C and the timeConnFailure (needed to derive timer D), since both are started at CHO configuration reception. With option 2, that would be avoided, thereby reducing the UE memory consumption. Note also that in case the UE gets an RLF before executing the CHO, the timeConnFailure and the timeSinceCHOReconfig would be the same. That would just be a waste from the UE point of view. 

[bookmark: _Toc79074591]Deriving timer D as the difference between timeConnFailure and timer C (timeSinceCHOReconfig) result in unnecessary UE and network actions, and may also break legacy network operations for HO classification (“too early”/“too late”).
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: _Toc79074608]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.
Related to Timer B we note that can be simply derived from the timer C, i.e. 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. 
[bookmark: _Toc79074609]The UE to report in the RLF-Report the time elapsed between CHO configuration reception and RLF in the source. The already agreed timeSinceCHOReconfig can be used for this purpose.
Another timer that can be beneficial to introduce is the time elapsing between fulfilling two CHO execution conditions for a given cell. That is because the gNB may configure a UE with an A3 and A5 event as CHO execution conditions. Knowing the time elapsing between these two events may be beneficial for the network to determine whether both events should be configured or only one of them. For example, if the time elapsed is too long, there might be the risk that the UE experiences an RLF before triggering the HO, on the other hand it the time elapsed is sufficiently short, two event conditions may make the HO more robust. Hence this information can be used to tune the A3/A5 event thresholds. In this case, if the UE reports the time elapsed between A3(A5) and A5(A3), then it should log also which was the condition which was first met.
[bookmark: _Ref71570610][bookmark: _Toc79074610]In case the UE is configured with both A3 and A5 event for CHO, the UE to report in the RLF report the time elapsed between the fulfilment of the two triggering conditions for the CHO cell, and whether A3 or A5 was satisfied first.
2.1.1.2 Signalling model for CHO 
Related to signalling model the following was agreed in RAN2#114-e:
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.
Two options were considered to handle consecutive failures in case of CHO: i.e.
· Option-1: one RLF report extended with separate IEs that capture necessary parameters in case of consecutive failures (see in the Annex a possible implementation of the Option 1)
· Option-2: separate RLF reports (see in the Annex a possible implementation of the Option 2)

In our understanding, providing two separated RLF reports for two consecutive failures as in Option 2 (i.e. one RLF report after the CHO failure, and another RLF report for reestablishment failure in the CHO candidate cell), although possible, would complicate the actual logging of the measurements, signalling solution and posterior analysis of the report. We explain our reasoning in the following.
· At the time of second failure there is no serving cell. Hence providing neighbour cell measurements is not meaningful. 
· At the time of second failure there is no measurement configuration configured by a network node. This would also imply that the UE would need to remember the serving cell's measurement configuration even after the CHO failure.
· Two separate RLF reports may require a more complex fetching procedure, as one can see from the design proposed in the Annex for the Option 2. Upon logging two failure reports, both of them should be indicated to the network and network will be mandated to fetch both reports, otherwise the chronological order of the consecutive failures may not be visible to the RAN node. This would also implies that the UE would need to allocate second variable element where to store the second RLF-Report. However, fetching both the RLF reports together may not be always possible, e.g. in case the node fetching the RLF report is a Rel.16 node. In that case, only the legacy RLF report can be fetched, so the specification should somehow address how to handle the second remaining RLF report. Should the UE discard it? Or should the UE keep it and somehow add an indication in it linking the second RLF report to the first RLF report? 
· Many of the information in the two consecutive RLF report will be very similar, e.g. the measurement results of the last serving cell and neighbouring cells, as well as the location infomation, since likely the two failures will occur very close in time. Additionally, some of the timers in the RLF-Report will need to be duplicated, which in turn will require new specification procedures. For example, the timeConnFailure would need to be stopped at the first failure and then immediately restarted so that it can be included again in the second RLF report in case a second failure occurs. To avoid the above, it would be necessary to specify in the procedural text that some of the legacy parameters should not be included in the second RLF Report

Given the above analysis, we believe that enriching the current RLF report with the necessary information of the second failure as new IEs would resolve the complexities both at UE and network side. The other approach of multiple RLF reports would require much more discussion on how to capture the signalling and the procedures, and ultimately much more specification work.

[bookmark: _Toc79074592]Introducing two separate RLF reports will require extra specification efforts and UE complexity with no clear benefits since it is enough from a system optimization perspective to include the measurement results and time-related information only once, i.e. upon the CHO failure.
Therefore, we propose to add separate IEs for the necessary information to be logged for a second failure in the existing RLF report. In the Annex section we have provided an example implementation of the RLF report for the CHO including the information of two consecutive failures.
[bookmark: _Toc79074611]RAN2 to assume that separate IEs within the existing RLF-report are used to represent the second (un)successful reestablishment attempt in a candidate CHO cell (see Option-1 design in the Annex).
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: _Toc79074593]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: _Toc79074612]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: _Toc79074594]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: _Toc79074613]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.

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.



During the offline discussion [3], DAPS-related timer information was extensively discussed. One of the open issues is related to the need of including “The elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO”. In our view, it is difficult to say what value it brings to the network this information. Rather, the network should be interested in knowing the time difference between HO execution and RLF in source (to determine for how long the DAPS connection is up and running), and the time difference between HO execution and HOF/RLF in target (to classify as usual the HO as “too early”/”too late”).
We note that related to timeConnFailure, in the email discussion [1], some companies propose to use the timeConnSourceFailure for the scenario of RLF in source cell after fallback. However, we note that as per legacy behaviour, the legacy timeConnFailure will be anyhow included when there is an RLF, no matter if that occurs in the target or in the source after the DAPS fallback. Hence, if now we want to use the timeConnSourceFailure for the case of RLF in source cell after fallback, we would need to clarify in the specification that the legacy timeConnFailure shall not be included in the RLF report if the failure happens after fallback. It is better to avoid spending time specifying exceptions for the timeConnFailure handling in such case. 
Hence, the following timers can be used for the DAPS HO purposes:
· timeConnSourceFailure: “The time elapsed since DAPS HO execution until RLF occurs in source cell before fallback”
· timeConnFailure: “The elapsed time between the execution of DAPS and HOF or RLF after HO completion”
[bookmark: _Toc79074614]To represent “The time elapsed since DAPS HO execution until RLF occurs in source cell before fallback” introduce a new timer, i.e. timeConnSourceFailure.
[bookmark: _Toc79074615]To represent “The elapsed time between the execution of DAPS and HOF or after HO completion” reuse the legacy timeConnFailure.
[bookmark: _Toc79074616]RAN2 do not include “The elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO” in the RLF-report. 
When an RLF occurs in the source cell after a fallback, it would be just enough to include in the RLF report, an indication that this RLF occurred in the source cell after the fallback, rather than after an ordinary HO completion. In this way, the network will not be deceived when looking at the timeConnFailure to classify the HO as “too early”/”too late”. 
Some companies in the email discussion [1] are saying that whether a fallback occurred or not can be understood from the two RLF reports (one associated to the DAPS HOF, and the other to the RLF in source). However, it has to be noted that the UE cannot store two RLF reports simultaneously. Hence, when the RLF occurs in the source cell after the fallback, the UE deletes the previous RLF entry related to the HOF. It is also argued that the comparison of failedPCell and PreviousPcell in the RLF-Report can be used to figure out that there was a DAPS fallback. However, Rapporteur notes that the failedPCell and PreviousPcell can be the same also in case of ordinary intra-cell HO.
[bookmark: _Toc79074595]When the RLF occurs in the source cell after fallback, the network should be informed that this RLF did not happen after an ordinary HO, so that the network will not make mistakes when classifying the HO as “too early”/”too late”.
[bookmark: _Toc79074596]When the RLF occurs in the source cell after the fallback, the UE deletes the previous RLF entry related to the HOF. Hence the network does not have the possibility to compare the two RLF report entries.
[bookmark: _Toc79074597]The failedPCell and PreviousPcell in the RLF report can be the same also in case of ordinary intra-cell HO, which has obviously different implications than an RLF after DAPS HO.
[bookmark: _Toc79074617]The UE includes an indication in the RLF-Report that to indicate the case of “failure in source after fallback”.
Finally, the last issue discussed in [1] was related to the signalling model to adopt when the UE declares DAPS HOF and it fallbacks to the source cell. Options on the table are the following:
· Option-1: The detailed handover failure related information (similar to the contents of RLF report) are included in the FailureInformation message.
· Option-2: The detailed handover failure related information are included in the RLF-Report and this RLF report can be fetched like any other RLF report.

Main issue of option 1 is that it drastically increases the size of the FailureInformation message, which should be used just to signal the network that an HO occurred. Such increase in the size may be harmful, since this message is likely to be sent when the UE is already at the cell border of the source cell. In such situation, the most important thing is to aid the UE to quickly recover its connection, and avoiding ending up in RLF. The RLF-Report is used by the network just for SON purposes, i.e. for network functionalities´ optimization, and fetching it when the UE is in poor radio conditions is certainly not the highest priority task from network perspective. Additionally, this diverges from the method used in legacy UE/NW in which the RLF-Report is fetched upon NW request. We also note that selecting Option-2, unlike Option-1, does not change at all the UE implementation, i.e. the UE just stores the RLF-Report as usual, and if another RLF occurs the previous RLF-Report is overwritten, otherwise it is transmitted to the network once requested. It is difficult to understand why we should specify an exception for the case of fallback.
[bookmark: _Toc79074598]RLF-Report is used for SON optimization, and it is not a time-critical message. It should not be transmitted when the UE is in poor radio conditions.
[bookmark: _Toc79074599]Including the RLF-Report in the FailureInformation message may have the following consequences:
a. [bookmark: _Toc79074600]Larger signalling overhead when the UE is already in poor radio conditions
b. [bookmark: _Toc79074601]UE implementation impact, since the RLF-Report will be transmitted via the FailureInformation message, rather than via the UEInformationResponse
[bookmark: _Toc79074602]Storing/reporting the RLF-Report as usual, rather than via the FailureInformation message does not change neither the NW nor the UE implementation.
[bookmark: _Toc79074618]The information related to a DAPS HOF in case of fallback to source cell are included in the RLF-Report and fetched as any other RLF-Report.
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.

These are the open issues capture during last meeting:
30	RAN2 to further discuss configuration aspects of T310/T312/T304 thresholds for SHR triggering conditions.
37	FFS whether to include in SHR the ra-InformationCommon of RA report.

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: _Toc79074603]The source node should indicate to the target node its intention to configure the SHR to the UE, so that:
c. [bookmark: _Toc79074604]The source node can get to know whether the target node supports the SHR fetching
d. [bookmark: _Toc79074605]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: _Toc79074606]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: _Toc79074619]The source node should involve the target node in the SHR configuration for:
a. [bookmark: _Toc79074620]Indicating its intention to configure the SHR to the UE
b. [bookmark: _Toc79074621]Triggering conditions configuration, e.g., configuration of T304 threshold
c. [bookmark: _Toc79074622]Capturing in the SHR the ping-pong handovers between target node and source node

[bookmark: _Toc79074623]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: _Toc79074607]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: _Toc79074624]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: _Toc79074625]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: _Toc79074626]The UE copies the SHR stored in varSuccHOReport in the RLF-Report when the RLF-Report is generated.
f. [bookmark: _Toc79074627]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] 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.
[bookmark: _Toc79074628]The SHR includes the RA-InformationCommon as the RLF-Report.

3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Deriving timer D as the difference between timeConnFailure and timer C (timeSinceCHOReconfig) result in unnecessary UE and network actions, and may also break legacy network operations for HO classification (“too early”/“too late”).
Observation 2	Introducing two separate RLF reports will require extra specification efforts and UE complexity with no clear benefits since it is enough from a system optimization perspective to include the measurement results and time-related information only once, i.e. upon the CHO failure.
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	When the RLF occurs in the source cell after fallback, the network should be informed that this RLF did not happen after an ordinary HO, so that the network will not make mistakes when classifying the HO as “too early”/”too late”.
Observation 6	When the RLF occurs in the source cell after the fallback, the UE deletes the previous RLF entry related to the HOF. Hence the network does not have the possibility to compare the two RLF report entries.
Observation 7	The failedPCell and PreviousPcell in the RLF report can be the same also in case of ordinary intra-cell HO, which has obviously different implications than an RLF after DAPS HO.
Observation 8	RLF-Report is used for SON optimization, and it is not a time-critical message. It should not be transmitted when the UE is in poor radio conditions.
Observation 9	Including the RLF-Report in the FailureInformation message may have the following consequences:
a.	Larger signalling overhead when the UE is already in poor radio conditions
b.	UE implementation impact, since the RLF-Report will be transmitted via the FailureInformation message, rather than via the UEInformationResponse
Observation 10	Storing/reporting the RLF-Report as usual, rather than via the FailureInformation message does not change neither the NW nor the UE implementation.
Observation 11	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 12	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 13	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.
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 can be used for this purpose.
Proposal 3	In case the UE is configured with both A3 and A5 event for CHO, the UE to report in the RLF report the time elapsed between the fulfilment of the two triggering conditions for the CHO cell, and whether A3 or A5 was satisfied first.
Proposal 4	RAN2 to assume that separate IEs within the existing RLF-report are used to represent the second (un)successful reestablishment attempt in a candidate CHO cell (see Option-1 design in the Annex).
Proposal 5	RAN2 to assume that CHO-related agreements are applicable to both LTE and NR.
Proposal 6	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 7	To represent “The time elapsed since DAPS HO execution until RLF occurs in source cell before fallback” introduce a new timer, i.e. timeConnSourceFailure.
Proposal 8	To represent “The elapsed time between the execution of DAPS and HOF or after HO completion” reuse the legacy timeConnFailure.
Proposal 9	RAN2 do not include “The elapsed time between first failure in source (or target) and second failure in target (or source) while performing the DAPS HO” in the RLF-report.
Proposal 10	The UE includes an indication in the RLF-Report that to indicate the case of “failure in source after fallback”.
Proposal 11	The information related to a DAPS HOF in case of fallback to source cell are included in the RLF-Report and fetched as any other RLF-Report.
Proposal 12	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 13	Send LS to RAN3 to determine the signalling needed between source and target node for the SHR configuration.
Proposal 14	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 15	The SHR includes the RA-InformationCommon as the RLF-Report.
 
[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref78209578][bookmark: _Ref67924029][bookmark: _Ref68085855]R2-21xxxxx, [Post114-e][850][SON/MDT] Modeling of CHO and DAPS related RLF reports (Ericsson), Ericsson (Rapporteur), RAN2#115-e
[bookmark: _Ref78209579]R2-21xxxxx, Report of [Post114-e][851][SONMDT] Procedures and Modeling of successful HO report (Huawei), Huawei (Rapporteur), RAN2#115-e
[bookmark: _Ref74756440]R2-2106690, [Offline 801][SON/MDT] Handover related SON aspects (Ericsson), Ericsson, RAN2#114-e
Annex A
Option-1: Single RLF report with entries related to both failures
/*start of first changes*/
[bookmark: _Toc60777132][bookmark: _Toc68015072]–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network
UEInformationResponse message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {
    rrc-TransactionIdentifier            RRC-TransactionIdentifier,
    criticalExtensions                   CHOICE {
        ueInformationResponse-r16            UEInformationResponse-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

/*some parts skipped*/

RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        SEQUENCE {
                    physCellId-r16                       PhysCellId,
                    carrierFreq-r16                      ARFCN-ValueNR
                }
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    SEQUENCE {
                    physCellId-r16                   EUTRA-PhysCellId,
                    carrierFreq-r16                  ARFCN-ValueEUTRA
                }
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-16             TimeUntilReconnection-16                            OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, spare2, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
		[[
		secondCHOFailureCell-r17			CHOICE {
            cellGlobalId-r17                CGI-Info-Logging-r17,
            pci-arfcn-r17                   SEQUENCE {
            	physCellId-r17                       PhysCellId,
            	carrierFreq-r17                      ARFCN-ValueNR
       		}
		}													OPTIONAL,
		hoType-r17            ENUMERATED {CHO, DAPS, spare2, spare1}			OPTIONAL,
		timeCHOConfig2Failure-r17		TimeCHOConfig2Failure-r17				OPTIONAL,
		allAgreedNewFields
		]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...
    }
}

MeasResultList2NR-r16 ::=            SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16
MeasResultList2EUTRA-r16 ::=         SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

MeasResult2NR-r16 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                                           OPTIONAL,
    refFreqCSI-RS-r16                    ARFCN-ValueNR                                           OPTIONAL,
    measResultList-r16                   MeasResultListNR
}

MeasResultListLogging2NR-r16 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultLogging2NR-r16

MeasResultLogging2NR-r16 ::=         SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueNR,
    measResultListLoggingNR-r16          MeasResultListLoggingNR-r16
}

MeasResultListLoggingNR-r16 ::=      SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

MeasResultLoggingNR-r16 ::=          SEQUENCE {
    physCellId-r16                       PhysCellId,
    resultsSSB-Cell-r16                  MeasQuantityResults,
    numberOfGoodSSB-r16                  INTEGER (1..maxNrofSSBs-r16) OPTIONAL
}

MeasResult2EUTRA-r16 ::=             SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueEUTRA,
    measResultList-r16                   MeasResultListEUTRA
}

MeasResultRLFNR-r16 ::=              SEQUENCE {
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults                             OPTIONAL,
            resultsCSI-RS-Cell-r16               MeasQuantityResults                             OPTIONAL
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList                         OPTIONAL,
            ssbRLMConfigBitmap-r16               BIT STRING (SIZE (64))                          OPTIONAL,
            resultsCSI-RS-Indexes-r16            ResultsPerCSI-RS-IndexList                      OPTIONAL,
            csi-rsRLMConfigBitmap-r16            BIT STRING (SIZE (96))                          OPTIONAL
        }                                                                                    OPTIONAL
    }
}

TimeSinceFailure-r16 ::= INTEGER (0..172800)
TimeCHOConfig2Failure-r17 ::= INTEGER (0..172800)

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

TimeUntilReconnection-16 ::= INTEGER (0..172800)

-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP

	UEInformationResponse-IEs field descriptions

	logMeasReport
This field is used to provide the measurement results stored by the UE associated to logged MDT. 

	measResultIdleEUTRA
EUTRA measurement results performed during RRC_INACTIVE or RRC_IDLE.

	measResultIdleNR
NR measurement results performed during RRC_INACTIVE or RRC_IDLE.

	ra-Report
This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport-r16 number of successful random access procedues.

	rlf-Report
This field is used to indicate the RLF report related contents.



	LogMeasReport field descriptions

	absoluteTimeStamp
Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by NR within absoluteTimeInfo.

	anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 38.304 [20]. The UE sets this field when performing the logging of measurement results in RRC_IDLE or RRC_INACTIVE and there is no suitable cell or no acceptable cell.

	measResultServingCell
This field refers to the log measurement results taken in the Serving cell.

	numberOfGoodSSB
Indicates the number of good beams (beams that are above absThreshSS-BlocksConsolidation, if configured by the network) associated to the cells within the R value range (which is configured by network for cell reselection) of the highest ranked cell as part of the beam level measurements. If the UE has no SSB of a neighbour cell whose measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE does not include numberOfGoodSSB for the corresponding neighbour cell. If the UE has no SSB of the serving cell whose measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE shall set the numberOfGoodSSB for the serving cell to one.

	relativeTimeStamp
Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [52].

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].



	ConnEstFailReport field descriptions

	measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail
This field is used to indicate the latest number of consecutive failed RRCSetup or RRCResume procedures in the same cell independent of RRC state transition.

	numberOfPreamblesSent
This field is used to indicate the number of random access preambles that were transmitted.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment or resume) failure. Value in seconds. The maximum value 172800 means 172800s or longer.



	RA-Report field descriptions

	absoluteFrequencyPointA
This field indicates the absolute frequency position of the reference resource block (Common RB 0).

	cellID
This field indicates the CGI of the cell in which the associated random access procedure was performed.

	contentionDetected
This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not. This field is not included when the UE performs random access attempt is using contention free random-access resources or when the raPurpose is set to requestForOtherSI.

	csi-RS-Index
This field is used to indicate the CSI-RS index corresponding to the random access attempt.

	dlRSRPAboveThreshold
This field is used to indicate whether the DL beam (SSB) quality associated to the random access attempt was above or below the threshold rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure.

	locationAndBandwidth
Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

	numberOfPreamblesSentOnCSI-RS
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding CSI-RS.

	numberOfPreamblesSentOnSSB
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding SS/PBCH block.

	perRAAttemptInfoList
This field provides detailed information about a random access attempt.

	perRAInfoList
This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts.

	perRACSI-RSInfoList
This field provides detailed information about the successive random access attempts associated to the same CSI-RS.

	perRASSBInfoList
This field provides detailed information about the successive random access attempts associated to the same SS/PBCH block.

	raPurpose
This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, transition from RRC-INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'. The indicator beamFailureRecovery is used in case of successful beam failure recovery related RA procedure in the SpCell [3]. The indicator reconfigurationWithSync is used if the UE executes a reconfiguration with sync. The indicator ulUnSynchronized is used if the random access procedure is initiated in a SpCell by DL or UL data arrival during RRC_CONNECTED when the timeAlignmentTimer is not running in the PTAG or if the RA procedure is initiated in a serving cell by a PDCCH order [3]. The indicator schedulingRequestFailure is used in case of SR failures [3]. The indicator noPUCCHResourceAvailable is used when the UE has no valid SR PUCCH resources configured [3]. The indicator requestForOtherSI is used for MSG1 based on demand SI request.

	ra-InformationCommon
This field is used to indicate the common random-access related information between RA-report and RLF-report. For RA report, this field is mandatory presented. For RLF-report, this field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf' and the rlf-Cause equals to 'randomAccessProblem' or 'beamRecoveryFailure'; otherwise this field is absent.

	ssb-Index
This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to the random access attempt.

	subcarrierSpacing
Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.



	RLF-Report field descriptions

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap
This field is used to indicate the CSI-RS indexes that are also part of the RLM configurations.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.

	failedPCellId-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

	measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

	measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

	measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

	measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

	noSuitableCellFound
This field is set by the UE when the T311 expires.

	previousPCellId
This field is used to indicate the source PCell of the last handover (source PCell when the last RRCReconfiguration message including reconfigurationWithSync was received). For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included

	reestablishmentCellId
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure. In the case of CHO related RLF report, this is the cell identifier in which the RRCReestablishmentRequest message transmission was initiated by the UE.

	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value.

	secondCHOFailrueCell
This field is used to indicate the selected cell after the UE declares the failure which happens to be a candidate CHO cell configured at the UE. This field is included only if the attempted access to this cell also fails i.e., the UE experiences successive failures.

	ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes that are also part of the RLM configurations.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	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.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell. Value in seconds. The maximum value 172800 means 172800s or longer.




Option-2: Dual RLF reports, one each per failure
/*start of first changes*/
[bookmark: _Toc60776748][bookmark: _Toc68014688]5.3.3.4	Reception of the RRCSetup by the UE	Comment by Ericsson: The same set of changes are applicable for section 5.3.7.4, 5.3.5.3, 5.3.13.3.
However, they are not provided in this annex as this is an example to show the impacts of different modelling approaches
The UE shall perform the following actions upon reception of the RRCSetup:
1>	if the RRCSetup is received in response to an RRCReestablishmentRequest; or
1>	if the RRCSetup is received in response to an RRCResumeRequest or RRCResumeRequest1:
2>	discard any stored UE Inactive AS context and suspendConfig;
2>	discard any current AS security context including the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key;
2>	release radio resources for all established RBs except SRB0, including release of the RLC entities, of the associated PDCP entities and of SDAP;
2>	release the RRC configuration except for the default L1 parameter values, default MAC Cell Group configuration and CCCH configuration;
2>	indicate to upper layers fallback of the RRC connection;
2>	stop timer T380, if running;
1>	perform the cell group configuration procedure in accordance with the received masterCellGroup and as specified in 5.3.5.5;
1>	perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as specified in 5.3.5.6;
1>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
1>	stop timer T300, T301 or T319 if running;
1>	if T390 is running:
2>	stop timer T390 for all access categories;
2>	perform the actions as specified in 5.3.14.4;
1>	if T302 is running:
2>	stop timer T302;
2>	perform the actions as specified in 5.3.14.4;
1>	stop timer T320, if running;
1>	if the RRCSetup is received in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:
2>	if T331 is running:
3>	stop timer T331;
3>	perform the actions as specified in 5.7.8.3;
2>	enter RRC_CONNECTED;
2>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
1>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:
2>	if reconnectCellId in VarRLF-Report is not set:
3>	set timeUntilReconnection in VarRLF-Report to the time that elapsed since the last radio link failure or handover failure;
3>	set nrReconnectCellId in reconnectCellId in VarRLF-Report to the global cell identity and the tracking area code of the PCell;
1>	if the UE has radio link failure or handover failure information available in VarSecondRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarSecondRLF-Report:
2>	if reconnectCellId in VarSecondRLF-Report is not set:
3>	set timeUntilReconnection in VarSecondRLF-Report to the time that elapsed since the last radio link failure or handover failure;
3>	set nrReconnectCellId in reconnectCellId in VarSecondRLF-Report to the global cell identity and the tracking area code of the PCell;
1>	if the UE supports RLF report for inter-RAT MRO NR as defined in TS 36.306 [62], and if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10] and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:
2>	if reconnectCellId in VarRLF-Report of TS 36.331[10] is not set:
3>	set timeUntilReconnection in VarRLF-Report of TS 36.331[10] to the time that elapsed since the last radio link failure or handover failure in LTE;
3>	set nrReconnectCellId in reconnectCellId in VarRLF-Report of TS 36.331[10] to the global cell identity and the tracking area code of the PCell;
1>	set the content of RRCSetupComplete message as follows:
2>	if upper layers provide a 5G-S-TMSI:
3>	if the RRCSetup is received in response to an RRCSetupRequest:
4>	set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI-Part2;
3>	else:
4>	set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI;
2>	if upper layers selected an SNPN or a PLMN and in case of PLMN UE is either allowed or instructed to access the PLMN via a cell for which at least one CAG ID is broadcast:
3>	set the selectedPLMN-Identity from the npn-IdentityInfoList;
2>	else:
3>	set the selectedPLMN-Identity to the PLMN selected by upper layers from the plmn-IdentityList;
2>	if upper layers provide the 'Registered AMF':
3>	include and set the registeredAMF as follows:
4>	if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:
5>	include the plmnIdentity in the registeredAMF and set it to the value of the PLMN identity in the 'Registered AMF' received from upper layers;
4>	set the amf-Identifier to the value received from upper layers;
3>	include and set the guami-Type to the value provided by the upper layers;
2>	if upper layers provide one or more S-NSSAI (see TS 23.003 [21]):
3>	include the s-NSSAI-List and set the content to the values provided by the upper layers;
2>	set the dedicatedNAS-Message to include the information received from upper layers;
2>	if connecting as an IAB-node:
3>	include the iab-NodeIndication;
2>	if the SIB1 contains idleModeMeasurementsNR and the UE has NR idle/inactive measurement information concerning cells other than the PCell available in VarMeasIdleReport; or
2>	if the SIB1 contains idleModeMeasurementsEUTRA and the UE has E-UTRA idle/inactive measurement information available in VarMeasIdleReport:
3>	include the idleMeasAvailable;
2>	if the UE has logged measurements available for NR and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
3>	include the logMeasAvailable in the RRCSetupComplete message;
3>	if Bluetooth measurement results are included in the logged measurements the UE has available for NR and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	include the logMeasAvailableBT in the RRCSetupComplete message;
3>	if WLAN measurement results are included in the logged measurements the UE has available for NR and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
4>	include the logMeasAvailableWLAN in the RRCSetupComplete message;
2>	if the UE has connection establishment failure or connection resume failure information available in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
3>	include connEstFailInfoAvailable in the RRCSetupComplete message;
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report, or
2>	if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10], and if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:
3>	include rlf-InfoAvailable in the RRCSetupComplete message;
2>	if the UE supports storage of mobility history information and the UE has mobility history information available in VarMobilityHistoryReport:
3>	include the mobilityHistoryAvail in the RRCSetupComplete message;
2>	if the RRCSetup is received in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:
3>	if speedStateReselectionPars is configured in the SIB2:
4>	include the mobilityState in the RRCSetupComplete message and set it to the mobility state (as specified in TS 38.304 [20]) of the UE just prior to entering RRC_CONNECTED state;
1>	submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends.

/*Next changes*/
[bookmark: _Toc60776996][bookmark: _Toc68014936]5.7.10.3	Reception of the UEInformationRequest message
Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:
1>	if the idleModeMeasurementReq is included in the UEInformationRequest and the UE has stored VarMeasIdleReport that contains measurement information concerning cells other than the PCell:
2>	set the measResultIdleEUTRA in the UEInformationResponse message to the value of measReportIdleEUTRA in the VarMeasIdleReport, if available;
2>	set the measResultIdleNR in the UEInformationResponse message to the value of measReportIdleNR in the VarMeasIdleReport, if available;
2>	discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	if the logMeasReportReq is present and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
2>	if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:
3>	include the absoluteTimeStamp and set it to the value of absoluteTimeInfo in the VarLogMeasReport;
3>	include the traceReference and set it to the value of traceReference in the VarLogMeasReport;
3>	include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the VarLogMeasReport;
3>	include the tce-Id and set it to the value of tce-Id in the VarLogMeasReport;
3>	include the logMeasInfoList and set it to include one or more entries from the VarLogMeasReport starting from the entries logged first, and for each entry of the logMeasInfoList that is included, include all information stored in the corresponding logMeasInfoList entry in VarLogMeasReport;
3>	if the VarLogMeasReport includes one or more additional logged measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:
4>	include the logMeasAvailable;
4>	if bt-LocationInfo is included in locationInfo of one or more of the additional logged measurement entries in VarLogMeasReport that are not included in the logMeasInfoList within the UEInformationResponse message:
5>	include the logMeasAvailableBT;
4>	if wlan-LocationInfo is included in locationInfo of one or more of the additional logged measurement entries in VarLogMeasReport that are not included in the logMeasInfoList within the UEInformationResponse message:
5>	include the logMeasAvailableWLAN;
1>	if ra-ReportReq is set to true and the UE has random access related information available in VarRA-Report and if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
2>	set the ra-ReportList in the UEInformationResponse message to the value of ra-ReportList in VarRA-Report;
2>	discard the ra-ReportList from VarRA-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
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;
3>	set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;
3>	discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
2>	else if the UE is capable of cross-RAT RLF reporting as defined in TS 38.306 [26] and has radio link failure information or handover failure information available in VarRLF-Report of TS 36.331 [10] and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:
3>	set timeSinceFailure in VarRLF-Report of TS 36.331 [10] to the time that elapsed since the last radio link failure or handover failure in EUTRA;
3>	set failedPCellId-EUTRA in the rlf-Report in the UEInformationResponse message to indicate the PCell in which RLF was detected or the source PCell of the failed handover in the VarRLF-Report of TS 36.331 [10];
3>	set the measResult-RLF-Report-EUTRA in the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report of TS 36.331 [10];
3>	discard the rlf-Report from VarRLF-Report of TS 36.331 [10] upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	if rlf-SecondReportReq is set to true:
2>	if the UE has radio link failure information or handover failure information available in VarSecondRLF-Report and if the RPLMN is included in plmn-IdentityList stored in VarSecondRLF-Report:
3>	set timeSinceFailure in VarSecondRLF-Report to the time that elapsed since the last radio link failure or handover failure in NR;
3>	set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarSecondRLF-Report;
3>	discard the rlf-Report from VarSecondRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;
2>	else if the UE is capable of cross-RAT RLF reporting as defined in TS 38.306 [26] and has radio link failure information or handover failure information available in VarSecondRLF-Report of TS 36.331 [10] and if the RPLMN is included in plmn-IdentityList stored in VarSecondRLF-Report of TS 36.331 [10]:
3>	set timeSinceFailure in VarSecondRLF-Report of TS 36.331 [10] to the time that elapsed since the last radio link failure or handover failure in EUTRA;
3>	set failedPCellId-EUTRA in the rlf-Report in the UEInformationResponse message to indicate the PCell in which RLF was detected or the source PCell of the failed handover in the VarSecondRLF-Report of TS 36.331 [10];
3>	set the measResult-RLF-Report-EUTRA in the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarSecondRLF-Report of TS 36.331 [10];
3>	discard the rlf-Report from VarSecondRLF-Report of TS 36.331 [10] upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume failure information in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:
2>	set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection establishment failure or connection resume failure in NR;
2>	set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;
2>	discard the connEstFailReport from VarConnEstFailReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	if the mobilityHistoryReportReq is set to true:
2>	include the mobilityHistoryReport and set it to include entries from VarMobilityHistoryReport;
2>	include in the mobilityHistoryReport an entry for the current cell, possibly after removing the oldest entry if required, and set its fields as follows:
3>	set visitedCellId to the global cell identity or the physical cell identity and carrier frequency of the current cell:
3>	set field timeSpent to the time spent in the current cell;
1>	if the logMeasReport is included in the UEInformationResponse:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB2;
2>	discard the logged measurement entries included in the logMeasInfoList from VarLogMeasReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>	else:
2>	submit the UEInformationResponse message to lower layers for transmission via SRB1.
/*Next changes*/
[bookmark: _Toc60777131][bookmark: _Toc68015071]–	UEInformationRequest
The UEInformationRequest message is used by the network to retrieve information from the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
UEInformationRequest message
-- ASN1START
-- TAG-UEINFORMATIONREQUEST-START

UEInformationRequest-r16 ::=     SEQUENCE {
    rrc-TransactionIdentifier        RRC-TransactionIdentifier,
    criticalExtensions               CHOICE {
        ueInformationRequest-r16         UEInformationRequest-r16-IEs,
        criticalExtensionsFuture         SEQUENCE {}
    }
}

UEInformationRequest-r16-IEs ::= SEQUENCE {
    idleModeMeasurementReq-r16       ENUMERATED{true}                         OPTIONAL, -- Need N
    logMeasReportReq-r16             ENUMERATED {true}                        OPTIONAL, -- Need N
    connEstFailReportReq-r16         ENUMERATED {true}                        OPTIONAL, -- Need N
    ra-ReportReq-r16                 ENUMERATED {true}                        OPTIONAL, -- Need N
    rlf-ReportReq-r16                ENUMERATED {true}                        OPTIONAL, -- Need N
    mobilityHistoryReportReq-r16       ENUMERATED {true}                        OPTIONAL, -- Need N
    lateNonCriticalExtension         OCTET STRING                             OPTIONAL,
    nonCriticalExtension             UEInformationRequest-r17-IEs                              OPTIONAL
}

UEInformationRequest-r17-IEs ::= SEQUENCE {
    rlf-SecondReportReq-r16           ENUMERATED {true}                        OPTIONAL, -- Need N
    lateNonCriticalExtension         OCTET STRING                             OPTIONAL,
    nonCriticalExtension             SEQUENCE {}                              OPTIONAL
}
-- TAG-UEINFORMATIONREQUEST-STOP
-- ASN1STOP

	UEInformationRequest-IEs field descriptions

	connEstFailReportReq
This field is used to indicate whether the UE shall report information about the connection failure.

	idleModeMeasurementReq
This field indicates that the UE shall report the idle/inactive measurement information, if available, to the network in the UEInformationResponse message.  

	logMeasReportReq
This field is used to indicate whether the UE shall report information about logged measurements.

	mobilityHistoryReportReq
This field is used to indicate whether the UE shall report information about mobility history information.

	ra-ReportReq
This field is used to indicate whether the UE shall report information about the random access procedure.

	rlf-ReportReq
This field is used to indicate whether the UE shall report information about the radio link failure.

	rlf-SecondReportReq
This field is used to indicate whether the UE shall report information about the radio link failure associated to the second failure.


–	UEInformationResponse
The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network
UEInformationResponse message
-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START

UEInformationResponse-r16 ::=        SEQUENCE {
    rrc-TransactionIdentifier            RRC-TransactionIdentifier,
    criticalExtensions                   CHOICE {
        ueInformationResponse-r16            UEInformationResponse-r16-IEs,
        criticalExtensionsFuture             SEQUENCE {}
    }
}

UEInformationResponse-r16-IEs ::=    SEQUENCE {
    measResultIdleEUTRA-r16              MeasResultIdleEUTRA-r16             OPTIONAL,
    measResultIdleNR-r16                 MeasResultIdleNR-r16                OPTIONAL,
    logMeasReport-r16                    LogMeasReport-r16                   OPTIONAL,
    connEstFailReport-r16                ConnEstFailReport-r16               OPTIONAL,
    ra-ReportList-r16                    RA-ReportList-r16                   OPTIONAL,
    rlf-Report-r16                       RLF-Report-r16                      OPTIONAL,
    mobilityHistoryReport-r16            MobilityHistoryReport-r16           OPTIONAL,
    lateNonCriticalExtension             OCTET STRING                        OPTIONAL,
    nonCriticalExtension                 UEInformationResponse-r17-IEs                         OPTIONAL
}

UEInformationResponse-r17-IEs ::=    SEQUENCE {
    secondRlf-Report-r17                 RLF-Report-r16                      OPTIONAL,
    nonCriticalExtension                 SEQUENCE {}                         OPTIONAL
}

/*some parts skipped*/

RLF-Report-r16 ::=                   CHOICE {
    nr-RLF-Report-r16                    SEQUENCE {
        measResultLastServCell-r16           MeasResultRLFNR-r16,
        measResultNeighCells-r16             SEQUENCE {
            measResultListNR-r16                 MeasResultList2NR-r16       OPTIONAL,
            measResultListEUTRA-r16              MeasResultList2EUTRA-r16    OPTIONAL
        }                                                OPTIONAL,
        c-RNTI-r16                           RNTI-Value,
        previousPCellId-r16                  CHOICE {
            nrPreviousCell-r16                   CGI-Info-Logging-r16,
            eutraPreviousCell-r16                CGI-InfoEUTRALogging
        }                                                                    OPTIONAL,
        failedPCellId-r16                    CHOICE {
            nrFailedPCellId-r16                  CHOICE {
                cellGlobalId-r16                     CGI-Info-Logging-r16,
                pci-arfcn-r16                        SEQUENCE {
                    physCellId-r16                       PhysCellId,
                    carrierFreq-r16                      ARFCN-ValueNR
                }
            },
            eutraFailedPCellId-r16           CHOICE {
                cellGlobalId-r16                 CGI-InfoEUTRALogging,
                pci-arfcn-r16                    SEQUENCE {
                    physCellId-r16                   EUTRA-PhysCellId,
                    carrierFreq-r16                  ARFCN-ValueEUTRA
                }
            }
        },
        reconnectCellId-r16                  CHOICE {
            nrReconnectCellId-r16                CGI-Info-Logging-r16,
            eutraReconnectCellId-r16             CGI-InfoEUTRALogging
        }                                                                                        OPTIONAL,
        timeUntilReconnection-16             TimeUntilReconnection-16                            OPTIONAL,
        reestablishmentCellId-r16            CGI-Info-Logging-r16                                OPTIONAL,
        timeConnFailure-r16                  INTEGER (0..1023)                                   OPTIONAL,
        timeSinceFailure-r16                 TimeSinceFailure-r16,
        connectionFailureType-r16            ENUMERATED {rlf, hof},
        rlf-Cause-r16                        ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
                                                         beamFailureRecoveryFailure, lbtFailure-r16,
                                                         bh-rlfRecoveryFailure, spare2, spare1},
        locationInfo-r16                     LocationInfo-r16                                    OPTIONAL,
        noSuitableCellFound-r16              ENUMERATED {true}                                   OPTIONAL,
        ra-InformationCommon-r16             RA-InformationCommon-r16                            OPTIONAL,
        ...,
		[[
		hoType-r17            			ENUMERATED {CHO, DAPS, spare2, spare1}			OPTIONAL,
		timeCHOConfig2Failure-r17		TimeCHOConfig2Failure-r17						OPTIONAL,
		allAgreedNewFields
		]]
    },
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...
    }
}

MeasResultList2NR-r16 ::=            SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16
MeasResultList2EUTRA-r16 ::=         SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

MeasResult2NR-r16 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                                           OPTIONAL,
    refFreqCSI-RS-r16                    ARFCN-ValueNR                                           OPTIONAL,
    measResultList-r16                   MeasResultListNR
}

MeasResultListLogging2NR-r16 ::=     SEQUENCE(SIZE (1..maxFreq)) OF MeasResultLogging2NR-r16

MeasResultLogging2NR-r16 ::=         SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueNR,
    measResultListLoggingNR-r16          MeasResultListLoggingNR-r16
}

MeasResultListLoggingNR-r16 ::=      SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

MeasResultLoggingNR-r16 ::=          SEQUENCE {
    physCellId-r16                       PhysCellId,
    resultsSSB-Cell-r16                  MeasQuantityResults,
    numberOfGoodSSB-r16                  INTEGER (1..maxNrofSSBs-r16) OPTIONAL
}

MeasResult2EUTRA-r16 ::=             SEQUENCE {
    carrierFreq-r16                      ARFCN-ValueEUTRA,
    measResultList-r16                   MeasResultListEUTRA
}

MeasResultRLFNR-r16 ::=              SEQUENCE {
    measResult-r16                       SEQUENCE {
        cellResults-r16                      SEQUENCE{
            resultsSSB-Cell-r16                  MeasQuantityResults                             OPTIONAL,
            resultsCSI-RS-Cell-r16               MeasQuantityResults                             OPTIONAL
        },
        rsIndexResults-r16                   SEQUENCE{
            resultsSSB-Indexes-r16               ResultsPerSSB-IndexList                         OPTIONAL,
            ssbRLMConfigBitmap-r16               BIT STRING (SIZE (64))                          OPTIONAL,
            resultsCSI-RS-Indexes-r16            ResultsPerCSI-RS-IndexList                      OPTIONAL,
            csi-rsRLMConfigBitmap-r16            BIT STRING (SIZE (96))                          OPTIONAL
        }                                                                                    OPTIONAL
    }
}

TimeSinceFailure-r16 ::= INTEGER (0..172800)
TimeCHOConfig2Failure-r17 ::= INTEGER (0..172800)

MobilityHistoryReport-r16 ::= VisitedCellInfoList-r16

TimeUntilReconnection-16 ::= INTEGER (0..172800)

-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP

	UEInformationResponse-IEs field descriptions

	logMeasReport
This field is used to provide the measurement results stored by the UE associated to logged MDT. 

	measResultIdleEUTRA
EUTRA measurement results performed during RRC_INACTIVE or RRC_IDLE.

	measResultIdleNR
NR measurement results performed during RRC_INACTIVE or RRC_IDLE.

	ra-Report
This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport-r16 number of successful random access procedues.

	rlf-Report
This field is used to indicate the RLF report related contents.



	LogMeasReport field descriptions

	absoluteTimeStamp
Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by NR within absoluteTimeInfo.

	anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 38.304 [20]. The UE sets this field when performing the logging of measurement results in RRC_IDLE or RRC_INACTIVE and there is no suitable cell or no acceptable cell.

	measResultServingCell
This field refers to the log measurement results taken in the Serving cell.

	numberOfGoodSSB
Indicates the number of good beams (beams that are above absThreshSS-BlocksConsolidation, if configured by the network) associated to the cells within the R value range (which is configured by network for cell reselection) of the highest ranked cell as part of the beam level measurements. If the UE has no SSB of a neighbour cell whose measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE does not include numberOfGoodSSB for the corresponding neighbour cell. If the UE has no SSB of the serving cell whose measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE shall set the numberOfGoodSSB for the serving cell to one.

	relativeTimeStamp
Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

	tce-Id
Parameter Trace Collection Entity Id: See TS 32.422 [52].

	traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].



	ConnEstFailReport field descriptions

	measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

	measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

	numberOfConnFail
This field is used to indicate the latest number of consecutive failed RRCSetup or RRCResume procedures in the same cell independent of RRC state transition.

	numberOfPreamblesSent
This field is used to indicate the number of random access preambles that were transmitted.

	timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment or resume) failure. Value in seconds. The maximum value 172800 means 172800s or longer.



	RA-Report field descriptions

	absoluteFrequencyPointA
This field indicates the absolute frequency position of the reference resource block (Common RB 0).

	cellID
This field indicates the CGI of the cell in which the associated random access procedure was performed.

	contentionDetected
This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not. This field is not included when the UE performs random access attempt is using contention free random-access resources or when the raPurpose is set to requestForOtherSI.

	csi-RS-Index
This field is used to indicate the CSI-RS index corresponding to the random access attempt.

	dlRSRPAboveThreshold
This field is used to indicate whether the DL beam (SSB) quality associated to the random access attempt was above or below the threshold rsrp-ThresholdSSB in beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure.

	locationAndBandwidth
Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

	numberOfPreamblesSentOnCSI-RS
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding CSI-RS.

	numberOfPreamblesSentOnSSB
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding SS/PBCH block.

	perRAAttemptInfoList
This field provides detailed information about a random access attempt.

	perRAInfoList
This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts.

	perRACSI-RSInfoList
This field provides detailed information about the successive random access attempts associated to the same CSI-RS.

	perRASSBInfoList
This field provides detailed information about the successive random access attempts associated to the same SS/PBCH block.

	raPurpose
This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, transition from RRC-INACTIVE and the MSG3 based SI request are indicated using the indicator 'accessRelated'. The indicator beamFailureRecovery is used in case of successful beam failure recovery related RA procedure in the SpCell [3]. The indicator reconfigurationWithSync is used if the UE executes a reconfiguration with sync. The indicator ulUnSynchronized is used if the random access procedure is initiated in a SpCell by DL or UL data arrival during RRC_CONNECTED when the timeAlignmentTimer is not running in the PTAG or if the RA procedure is initiated in a serving cell by a PDCCH order [3]. The indicator schedulingRequestFailure is used in case of SR failures [3]. The indicator noPUCCHResourceAvailable is used when the UE has no valid SR PUCCH resources configured [3]. The indicator requestForOtherSI is used for MSG1 based on demand SI request.

	ra-InformationCommon
This field is used to indicate the common random-access related information between RA-report and RLF-report. For RA report, this field is mandatory presented. For RLF-report, this field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf' and the rlf-Cause equals to 'randomAccessProblem' or 'beamRecoveryFailure'; otherwise this field is absent.

	ssb-Index
This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to the random access attempt.

	subcarrierSpacing
Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.



	RLF-Report field descriptions

	connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

	csi-rsRLMConfigBitmap
This field is used to indicate the CSI-RS indexes that are also part of the RLM configurations.

	c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

	failedPCellId
This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellId is included and for the handover from NR to EUTRA eutraFailedPCellId is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure occurred.

	failedPCellId-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

	measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

	measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

	measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

	measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

	noSuitableCellFound
This field is set by the UE when the T311 expires.

	previousPCellId
This field is used to indicate the source PCell of the last handover (source PCell when the last RRCReconfiguration message including reconfigurationWithSync was received). For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

	reconnectCellId
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to RRC CONNECTED in an NR cell then nrReconnectCellID is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCellID is included

	reestablishmentCellId
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure. In the case of CHO related RLF report, this is the cell identifier in which the RRCReestablishmentRequest message transmission was initiated by the UE.

	rlf-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to 'hof'), the UE is allowed to set this field to any value.

	secondCHOFailrueCell
This field is used to indicate the selected cell after the UE declares the failure which happens to be a candidate CHO cell configured at the UE. This field is included only if the attempted access to this cell also fails i.e., the UE experiences successive failures.

	ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes that are also part of the RLM configurations.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.

	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.

	timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or EUTRA cell. Value in seconds. The maximum value 172800 means 172800s or longer.



/*Next Changes*/
[bookmark: _Toc60777597][bookmark: _Toc68015539]–	VarRLF-Report
The UE variable VarRLF-Report includes the radio link failure information or handover failure information.
VarRLF-Report UE variable
-- ASN1START
-- TAG-VARRLF-REPORT-START

VarRLF-Report-r16 ::=    SEQUENCE {
    rlf-Report-r16           RLF-Report-r16,
    plmn-IdentityList-r16    PLMN-IdentityList2-r16
}

-- TAG-VARRLF-REPORT-STOP
-- ASN1STOP

–	VarSecondRLF-Report
The UE variable VarSecondRLF-Report includes the radio link failure information or handover failure information.
VarSecondRLF-Report UE variable
-- ASN1START
-- TAG-VARSECONDRLF-REPORT-START

VarSecondRLF-Report-r16 ::=    SEQUENCE {
    rlf-Report-r16           RLF-Report-r16,
    plmn-IdentityList-r16    PLMN-IdentityList2-r16
}

-- TAG-VARSECONDRLF-REPORT-STOP
-- ASN1STOP

