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1. Introduction

This contribution introduces further considerations on SON enhancements for CHO.
2.
Discussion
2.1 Timer-related
MDT session has currently introduced a few timers from various reasons. On the other hand, we may need to check if such timers have been introduced while considering high efficiency. 

We have assumed that RAN2 has to avoid changing the definitions of current timers. It would just result in ambiguity and complexity, in timer management aspect. 

In last meeting, MDT session agreed to change the definition of timeConnFailure for CHO case only, i.e.

The following method to support for Time D among the following: The “Time D” is represented via the timeConnFailure, which is supposed to start at CHO execution and stop when the HOF/RLF occurs.

It was agreed, due to a concern introduced in [1].  However, it’s not sure if the agreement is a best option. 

Cf. The legacy definition of timeConnFailure (as in Figure 1) is that 
This field is used to indicate the time elapsed since the last HO initialization until connection failure.
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Figure 1
timeConnFailure during normal HO operation
Ironically, since the definition of timeConnFailure is changed for CHO case, another timer is required, in order to cover the original definition of timeConnFailure.

A solution from [2], i.e. Option A in Q1, is to extend the new timer, timeSinceCHOReconfig already agreed in RAN2#114e as follows:

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.
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Figure 2
An example: timeConnFailure and timeSinceCHOReconfig during CHO operation
If the option A is agreed, timeSinceCHOReconfig would also stop upon HOF/RLF.
On a series of the discussion above, we have the following concerns:
1)  The current timeConnFailure should be changed to a timer with variable definitions, depending on HO types, i.e. the timer starts at the reception of HO configuration upon normal HO, but at HO execution upon CHO.
( variable definitions depending on HO types
2)  If option A is agreed, in CHOF/RLF cases, timeSinceCHOReconfig should be considered as the same definition of the legacy timeConnFailure, i.e. the multiple timers intending a same definition exist in specification. As timeSinceCHOReconfig works as the timeConnFailure, the timeConnFailure then works with another definition. 
( overlapped definitions of different timers, i.e. 
for the time elapsed since the reception of (C)HO configuration until RLF/HOF,
in normal HO, timeConnFailure is used, but in CHO, timeSinceCHOReconfig is used
From the concerns above, it seems difficult to regard it an efficient approach, and we would like to suggest the following alternative:
1) A new timer is introduced to indicate the time elapsed since CHO execution until HOF/RLF, i.e. timeSinceExec (see Figure 3 below). 
2) The existing timer, timeConnFailure is not used for CHO case. Therefore, the concern introduced in [1] can be solved with the timeConnFailure, which still starts when the normal HO configuration is received. 
Also, for the CHO case, both timeSinceCHOReconfig and timeSinceExec would be used to calculate the time elapsed since the reception of CHO configuration until HOF/RLF, instead of timeConnFailure. 
3)  The definitions of timeConnFailure and timeSinceCHOReconfig are not modified. 
With the alternative, each timer has its unique definition, and we can avoid any complicated behavior depending on the HO types. 
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Figure 3
new timeSinceExec during CHO operation
Proposal 1: A new timer is introduced to indicate the time elapsed since CHO execution until HOF/RLF, i.e. timeSinceExec
Proposal 2: The existing timer, timeConnFailure doesn’t work for CHO case. 
For the CHO case, both timeSinceCHOReconfig and timeSinceExec is used to calculate the time elapsed since the reception of CHO configuration until HOF/RLF, instead of timeConnFailure.
Proposal 3: The definitions of timeConnFailure and timeSinceCHOReconfig are not modified.
2.2 On logging Fulfilled CHO execution condition(s) into RLF Report
In RAN2#113bis and RAN2#115e, RAN2 made an agreement on the fulfilled CHO execution condition(s):

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.
The following type of CHO-related parameters are included in the RLF-Report for CHO for the moment:



Time between fullfilment of triggering conditions



the first satisfied event or condition
From the agreement, the information of the fulfilled CHO condition(s) will be added into RLF Report resulting from HOF, but not RLF (see green-highlighted above).
On the other hand, CHO is executed only when all configured events are fulfilled (please see the captured from TS38.331 below):
	5.3.5.13.4
Conditional reconfiguration evaluation

The UE shall:

(skipped)
2>
if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored condRRCReconfig are fulfilled:
3>
consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigId, as a triggered cell;

3>
initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;



Observation 1: Since CHO is executed only when all configured condition(s) are fulfilled, HOF also implies that all CHO execution condition(s) then met.
In the current running CR, we can see the new information corresponding to fulfilled CHO conditions as follows:
MeasResult2NR-r17 ::=                SEQUENCE {
    ssbFrequency-r16                     ARFCN-ValueNR                                           OPTIONAL,

    refFreqCSI-RS-r16                    ARFCN-ValueNR                                           OPTIONAL,

    measResultList-r16                   MeasResultListNR,

    choCandidate-r17                     ENUMERATED {true}                                       OPTIONAL,
    choConfig-r17                        SEQUENCE (SIZE (1..2)) OF CondTriggerConfig-r16         OPTIONAL,
    triggeredEvent-r17                   SEQUENCE {

       condFirstEventFullfilled              ENUMERATED {true}                                   OPTIONAL,
       condSecondEventFullfilled             ENUMERATED {true}                                   OPTIONAL,
       timeBetweenEvents-r17                 TimeBetweenEvent-r17                                OPTIONAL,

       firstTriggeredEvent                   ENUMERATED {condFirstEvent, condSecondEvent}        OPTIONAL

    }                                                                                            OPTIONAL,

    ...
}

The motivation on the fields, condFirstEventFulfilled and condSecondEventFulfilled is unclear, because the CHO execution means that all conditions have met. In other words, the configured condition(s) is same as fulfilled condition(s) in RLF Report resulting from HOF. 
Proposal 4: the fields, condFirstEventFulfilled and condSecondEventFulfilled are discarded from Running CR. Inclusion of timeBetweenEvents and firstTriggeredEvent implies that all execution condition(s) are fulfilled.
Upon a radio link failure after the reception of CHO configuration, such information might be useful, but it can be still evaluated with both the latest radio measurement results of the candidate target cells and configured condition(s) included in RLF Report.
2.3 Minor Clarification on List of Candidate Target Cells
In RAN2#113bis-e, RAN2 made the following agreement on the list of candidate cells IDs:
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

On the other hand, in the confirmation, we assume that RAN2 excluded the agreement on the list of candidate cells IDs.
Agreements in 113bis are confirmed as:

1
Include in the RLF-report for CHO the following:

a.
Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)

c.
Latest radio measurement results of the candidate target cells
In the current running CR, we can see the list of candidate cells IDs.
	choCandidateCellList 

This field is used to indicate the list of candidate target cells for conditional handover included in condRRCReconfig at the time of connection failure. The field does not include the candidate target cells included in measResulNeighCells.


Hence, we assume that there is no agreement to include the list of CHO candidate cells IDs in RLF Report. On the other hand, RAN3 has currently discussed that the list is shared via the network, i.e. a network-based solution. Accordingly, RAN2 can wait for RAN3 progress.
Proposal 5: RAN2 can wait for RAN3 progress, before inclusion of the list of CHO candidate cells IDs in RLF Report. 

3. Conclusion

It is suggested that 

Proposal 1: A new timer is introduced to indicate the time elapsed since CHO execution until HOF/RLF, i.e. timeSinceExec
Proposal 2: The existing timer, timeConnFailure doesn’t work for CHO case. 
For the CHO case, both timeSinceCHOReconfig and timeSinceExec is used to calculate the time elapsed since the reception of CHO configuration until HOF/RLF, instead of timeConnFailure.
Proposal 3: The definitions of timeConnFailure and timeSinceCHOReconfig are not modified.
Proposal 4: the fields, condFirstEventFulfilled and condSecondEventFulfilled are discarded from the running CR.
Proposal 5: RAN2 can wait for RAN3 progress, before inclusion of the list of CHO candidate cells IDs in RLF Report.
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