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1 Introduction
In last RAN2#114 E-meeting, following agreements achieved for CHO [1]:
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.

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.

Furthermore, the LS about “UE context keeping in the source cell” [2] has been received from RAN3.
This contribution will further discuss the issue related the LS, and the fulfilled CHO execution condition(s) related information that UE reports for the scenario when two events are configured for CHO, which is not subject to the RAN3 reply LS. As well as the information related time and cell information when consecutive RLF/CHO failure and (un)successful reestablishment attempt. 
2 Discussion 
2.1 CHO Events related information 

In RAN2#113bis E-meeting, following agreements achieved for CHO, where highlighted issues are subject to the RAN3 reply to the RAN2 LS: 
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
According to the reply LS, “RAN3 has discussed the UE context handling and retention at the source node after HO, and concluded that it is not mandated that the source node stores the UE context.” Therefore, to help network side to optimize the CHO related configuration, UE needs to report the information since the source node is not required to store the context. Moreover, since the CHO execution condition(s) (A3 and/or A5 event configuration, TTT values) are configured as per candidate target cell, it is reasonable to report the candidate cell IDs together with execution conditions, as well as the latest radio measurement results of the candidate target cells. 
Proposal 1: UE reports the list of configured candidate target cell IDs, corresponding CHO execution condition(s) (A3 and/or A5 event configuration, TTT values), and the latest radio measurement results of the candidate target cells.
If proposal 1 is accepted, then the reporting of “indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not” becomes unnecessary, since the network side already has the information of candidate target cells.
Proposal 2: UE is not required to report “the indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not” if proposal 1 is agreed.

Furthermore, in CHO, an execution condition may consist of one or two trigger condition(s) (CHO events A3 and/or A5). Only single RS type is supported and at most two different trigger quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultaneously for the evalution of CHO execution condition of a single candidate cell.
When both event A3 and A5 are configured for a single candidate cell, and UE could initiate CHO only when two conditions are met. But in fact, the conditions are more like to be satisfied asynchronously, e.g. A3 with RSRP is met firstly, and then A5 with RSRQ is met. For a proper configuration, two conditions are hoped to be satisfied simultaneously, otherwise the first satisfied event is useless. And it is not likely to happen handover failure when only one CHO event is met and UE is still evaluating the other event.
Observation 1: If two events are configured for CHO, the conditions are hoped to be satisfied as simultaneously as possible. 
To help the source gNB to configure proper conditions and related parameters for A3 and A5 events, the UE needs to report the related information of events to the network, including: 
· The first satisfied event or condition (A3 or A5)

· The time difference between the triggering of the two events or conditions. If the time difference is too large and the UE experience too late handover, then network should optimize the triggering threshold of the second fulfilled condition, so that UE could initiate CHO earlier than before, and too late CHO could be avoided. 
· The measurements of the second condition when the first condition met. This measurements information could help network side to optimize the detailed offset (a3-Offset) or threshold (a5-Threshold1/ a5-Threshold2. For instance, if UE experience too early handover, then the network needs to increase the value of a3-Offset, and decrease the value of a5-Threshold1, and /or increase the value of a5-Threshold2, so that the CHO would be triggered later and too early handover could be avoided.
Proposal 3: UE reports following information of fulfilled CHO events/conditions to the network:

· The first satisfied event or condition (A3 or A5)

· The time difference between the triggering of the two events or conditions 
· The measurements of the second condition when the first condition is fulfilled
2.2 CHO failure related information 

In last RAN2 meeting, following cell related information are agreed to be needed:
b.
CHOCellId, to indicate the selected CHO cell after the first connection failure and before the reestablishment

c.
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 these information is FFS.

But for scenarios that two connection failures happened, e.g., first RLF/ CHO/HO failure and then CHO failure or reestablishment failure, it should be differentiated that whether the connection failure means the first failure or the second failure.
Proposal 4: For scenarios that two connection failures happened, it should be differentiated that whether the connection failure means the first failure or the second failure.

2.3 CHO for LTE
As discussed in the email discussion “[Post114-e][850][SON/MDT] Modeling of CHO and DAPS related RLF reports (Ericsson)” [2], one aspect that has been missed in the past is regarding the CHO related RLF report enhancements associated to LTE. The feature of CHO is also supported in LTE as well in NR, and basic function is almost the same as that of NR. Therefore, it seems that the same set of RLF report contents as agreed for NR could be reused for LTE. 
Proposal 5: Reuse the agreements on RLF report of NR CHO to LTE CHO.

3 Conclusions
In this contribution, we address the potential SON enhancements for CHO, and made following observations and proposals:

Observation 1: If two events are configured for CHO, the conditions are hoped to be satisfied as simultaneously as possible. 

Proposal 1: UE reports the list of configured candidate target cell IDs, corresponding CHO execution condition(s) (A3 and/or A5 event configuration, TTT values), and the latest radio measurement results of the candidate target cells.
Proposal 2: UE is not required to report “the indication of whether a measured neighbour cell included in the existing measResultNeighCells was a CHO candidate cell or not” if proposal 1 is agreed.
Proposal 3: UE reports following information of fulfilled CHO events/conditions to the network:

· The first satisfied event or condition (A3 or A5)

· The time difference between the triggering of the two events or conditions 
· The measurements of the second condition when the first condition is fulfilled
Proposal 4: For scenarios that two connection failures happened, it should be differentiated that whether the connection failure means the first failure or the second failure.
Proposal 5: Reuse the agreements on RLF report of NR CHO to LTE CHO.
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