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Introduction

This contribution provide our view on Scenarios based on RAN2’s progress on this topic.
Discussion
RAN2 got progress on CHO and DAPS, the agreements related to scenarios copied below for easy reference:

	=>
RAN2 to focus on the following CHO scenarios at least:

a.
Scenario 1 (too late HO): 1a, 1b, 1c, 1d

b.
Scenario 2 (too early HO): 2a, 2b

c.
Scenario 3 (HO to wrong cell): 3a, 3b, 3c, 3e, 3f

FFS the need to merge certain scenarios, e.g. 1b/1c, 2a/2b

=>
RAN2 to focus on the following DAPS scenarios:

a.
Scenario 1 (too late DAPS): 1a, 1b

b.
Scenario 2 (too early DAPS): 2a, 2b/2c

c.
Scenario 3 (DAPS to wrong cell): 3a, 3b/3c

FFS whether to merge scenarios 2b/2c and 3b/3c.


It can be observed that the scenarios study in the two group are not exactly same, based on the progress in RAN2, it is benefit to alignment the scenarios between two groups.
CHO Scenario 
CHO too late handover failure type

[image: image1.emf]RLF@src

CHO Recovery failure

reestablish@otherCell

CHO CFG

CHO Recovery success or failure

reestablish@otherCell

Case 1

Case 2

Case 3

CHO Recovery success

RLF

Case 5

reestablish@otherCell

CHO Recovery success

RLF

Case 6

reestablish@src

CHO Recovery failure

reestablish@src

Case 4


	RAN3
	RAN2
	Comparison

	Case 1: the UE receives CHO configuration; an RLF occurs in the cell before CHO execution; the UE attempts to re-establish the radio link connection in a cell other than the source cell.
	Case 1d: The UE received a CHO configuration from a source cell. 

The RLF occurs in the source cell before CHO execution conditions for any of the candidate cells are fulfilled. 

The UE selects for reestablishment a non-candidate CHO cell
	It can be observed that case 1 in RAN3 cover the case 1d in RAN2.

Because re-establish cell in case 1 includes candidate CHO cell and non-candidate CHO cell.

	Case 2: the UE receives CHO configuration; an RLF occurs in the cell before CHO execution; the UE attempts to CHO recovery in a CHO candidate cell.
	Case 1a: The UE received a CHO configuration from a source cell. 

The RLF occurs in the source cell before CHO execution conditions for any of the candidate cells are fulfilled. 

The UE selects for reestablishment one of the candidate CHO target and successfully performs a reestablishment to such candidate CHO target cell
	Same case.

	Case 3: the UE receives CHO configuration; an RLF occurs in the cell before CHO execution; the UE attempts to CHO recovery to a CHO candidate cell but fails; the UE attempts to re-establish the radio link connection in a cell other than the source cell.
	Case 1b: 

The UE received a CHO configuration from a source cell. 

The RLF occurs in the source cell before CHO execution conditions for any of the candidate cells are fulfilled. 

The UE selects for reestablishment one of the candidate CHO target, but the reestablishment in such cell fails.

The UE then successfully performs a reestablishment in a non-candidate CHO target cell

Case 1c:

The UE received a CHO configuration from a source cell. 

The RLF occurs in the source cell before CHO execution conditions for any of the candidate cells are fulfilled. 

The UE selects for reestablishment one of the candidate CHO target, but the reestablishment in such cell fails.

The UE then performs a reestablishment in a non-candidate CHO target cell but it also fails, or it does not find a suitable cell
	Case 3 in RAN3 covers case 1b and case 1c in RAN2. 


	Case 5: the UE receives CHO configuration; an RLF occurs in the cell before CHO execution; the UE attempts to CHO recovery to a CHO candidate cell and successes; the UE occurs an RLF in a short period after CHO recovery; the UE attempts to re-establish the radio link connection in a cell other than the source cell
	N/A
	We think the case can be focus on RLF in the target. The RLF in the source can be covered by other case, e.g case 1,2.3.

Case 5: the UE receives CHO configuration; an RLF occurs in the cell before CHO execution; the UE attempts to CHO HO to a CHO candidate cell and successes; the UE occurs an RLF in a short period after CHO recovery; the UE attempts to re-establish the radio link connection in a cell other than the source cell.  


Proposal 1: Identify case 1,2,3 as scenarios for too late CHO.

Proposal 2: Take into account rephrased case 5 for too late CHO.

Case 5: the UE receives CHO configuration; the UE attempts to CHO HO to a CHO candidate cell and successes; the UE occurs an RLF in a short period after CHO recovery; the UE attempts to re-establish the radio link connection in a cell other than the source cell. 
CHO Too early handover failure type
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Figure 2 too early handover failure type
	RAN3
	RAN2
	Comparison

	case 1: the UE receives CHO configuration; the CHO execution fails; the UE attempts to re-establish the radio link connection in the source cell.
	Case 2b:
The UE receives the CHO configuration from a source cell and executes the HO in one of the candidate CHO target cell. 

The UE experiences an HOF, it then selects for reestablishment a candidate target cell but it also fails 

The UE selects for reestablishment the source cell
	Same case.

	Case 2: the UE receives CHO configuration; the CHO execution successes; an RLF occurs shortly after the successful CHO; the UE attempts to re-establish the radio link connection in the source cell.
	Case 2a:

The UE receives the CHO configuration from a source cell and executes the HO in one of the candidate CHO target cell. 
The UE experiences an HOF or RLF shortly after HO completion, and selects the source cell as a reestablishment cell
	Same case.

	
	
	


Proposal 3: Identify case 1,2 as scenarios for too early CHO.

CHO to wrong cell failure type
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	RAN3
	RAN2
	Comparison

	Case 1: the UE receives CHO configuration; the CHO execution fails; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the previously selected target cells.
	Case 3b 

The UE receives the CHO configuration from a source cell and executes the HO in one of the candidate CHO target cell. 

The UE experiences an HOF, and selects for reestablishment a non-candidate target cell
	Same case

	Case 2: the UE receives CHO configuration; the CHO execution fails; the UE successfully performs CHO recovery in another CHO candidate cell.
	
	

	Case 3: the UE receives CHO configuration; the CHO execution fails; the UE attempts to CHO recovery to a CHO candidate cell but fails; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the previously selected target cells.
	Case 3e:

The UE receives the CHO configuration from a source cell and executes the HO in one of the candidate CHO target cell. 

The UE experiences an HOF or RLF shortly after the HO completion
The UE selects for reestablishment a candidate CHO target cell which fails
The UE performs a reestablishment in a non-candidate CHO cell, or it does not find any suitable cell


	The case 3 in RAN3 covers case 3e in RAN2.

	Case 4: the UE receives CHO configuration; the CHO execution fails;  the UE attempts to CHO recovery to a CHO candidate cell and successes; a RLF occurs shortly after CHO recovery; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the previously selected target cells.
	
	

	Case 5: the UE receives CHO configuration; the CHO execution successes; a RLF occurs shortly after the successful CHO; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the previously selected target cells.
	Case 3a:

The UE receives the CHO configuration from a source cell and executes the HO in one of the candidate CHO target cell. 

The UE experiences an HOF or RLF shortly after the HO completion, and successfully reestablishes in another candidate target cell.
	

	N/A
	Case 3C:
The UE receives the CHO configuration from a source cell
Before executing such CHO, the UE receives an ordinary HO command
The UE experiences an HOF or RLF shortly after the HO completion, and successfully reestblishes in another candidate CHO target cell
	Take into account of case 3c from RAN2 for CHO to wrong cell.

Can be take into account as case 6.

	N/A
	Case 3f:
The UE receives the CHO configuration from a source cell
Before executing such CHO, the UE receives an ordinary HO command
The UE experiences an HOF

The UE selects for reestablishment a candidate CHO target cell which fails
The UE performs a reestablishment in a non-candidate CHO cell, or it does not find any suitable cell
	Take into account of case 3f from RAN2 for CHO to wrong cell.

Can be take into account as case 7.


Proposal 4: Identify case 1,3,5 as scenarios for CHO to wrong cell.

Proposal 5: Take into account case 6 and case 7 for CHO to wrong cell:

Case 6: The UE receives the CHO configuration from a source cell. Before executing such CHO, the UE receives an ordinary HO command. The UE experiences an HOF or RLF shortly after the HO completion, and successfully reestablishes in another candidate CHO target cell.

Case 7: The UE receives the CHO configuration from a source cell. Before executing such CHO, the UE receives an ordinary HO command.The UE experiences an HOF.The UE selects for reestablishment a candidate CHO target cell which fails.The UE performs a reestablishment in a non-candidate CHO cell, or it does not find any suitable cell.

DAPS Scenario
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Besides the above eight cases, two additional cases are proposed:

Case 9: Mixed scenario of case 1 and case 6, i.e. HOF@Target->report DAPS HO failure@src->RLF@src;

Case 10: RLF@src before/after successful RACH in a DASP HO procedure after a successful normal HO.

Case 11: Successful DAPS handover without source RLF. 

RAN3 has agreed to consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study. It is FFS on case 3 and case 8. The above scenario has not defined for MRO failure type (e.g. too late DAPS). It is benefit to keep line with RAN2 to category above cases into MRO failure type.
Too late DAPS

	RAN3
	RAN2
	Comparison

	Case 2: The RLF at the source cell causes the interruption before the success RACH to the target.
	N/A
	

	N/A
	Case 1a:The UE gets an RLF while configured with DAPS bearers, before receiving a HO command
	Can take this as Case 12 for too late DAPS.


Proposal 6: Take into account case 12 for too late DAPS:

Case 12: The UE gets an RLF while configured with DAPS bearers, before receiving a HO command.

Too early DAPS

	RAN3
	RAN2
	Comparison

	Case 1: The normal HOF case
	Case 2a:

The UE executes the DAPS HO to the target but it fails
The UE falls-back to the source cell


	Case 1 in RAN3 can be rephrased.

	Case 4: The normal RLF case
	Case 2b:

The UE executes the DAPS HO to the target, and it succeeds
The UE experiences an RLF in the target after the HO completion and before the DAPS configuration is released

The UE reestablishes to the source cell
Case 2C:

The UE executes the DAPS HO to the target, and it succeeds
The UE experiences an RLF in the target after the HO completion and after the daps configuration is released

The UE reestablishes to the source cell
	Case 2b and 2c in general covered by Case 4. Can be taken into account as case 4.1 and case 4.2 for too early DAPS.

	Case 6:The service interruption is resulted in the HOF, although the RLF at source cell does not cause service interruption before success RACH to the target
	Case 2a:

The UE executes the DAPS HO to the target but it fails
The UE falls-back to the source cell


	Same case


Proposal 6: Take into account case 1,4.1,4.2,6 for too early DAPS:

Case 1: The UE executes the DAPS HO to the target but it fails.The UE falls-back to the source cell.

Case 4.1:The UE executes the DAPS HO to the target, and it succeeds. The UE experiences an RLF in the target after the HO completion and before the DAPS configuration is released.The UE reestablishes to the source cell.

Case 4.2:The UE executes the DAPS HO to the target, and it succeeds. The UE experiences an RLF in the target after the HO completion and after the daps configuration is released. The UE reestablishes to the source cell.
Case 6:The UE executes the DAPS HO to the target but it fails. The UE falls-back to the source cell.

DAPS to wrong cell
	RAN3
	RAN2
	Comparison

	Case 4: The normal RLF case
	Case 3b:

The UE executes the DAPS HO to the target, and it succeeds
The UE experiences an RLF in the target after the HO completion and before the daps configuration is released

The UE reestablishes to a third cell, different from source and target or it does not find any suitable cell
	Case 3b in general covered by Case 4. Can be taken into account as case 4.3 for DAPS to wrong cell.

	Case 5: The RLF at the source cell causes the interruption before HOF
	Case 3a:
The UE executes the DAPS HO to the target but it fails
While doing HO, the UE also experiences an RLF in the source

The UE reestablishes in the a third cell different from source and target
	


Proposal 6: Take into account case 4.3, 5 for DAPS to wrong cell:

Case 4.3: The UE executes the DAPS HO to the target, and it succeeds. The UE experiences an RLF in the target after the HO completion and before the daps configuration is released. The UE reestablishes to a third cell, different from source and target or it does not find any suitable cell.

Case 5:The UE executes the DAPS HO to the target but it fails. While doing HO, the UE also experiences an RLF in the source. The UE reestablishes in the a third cell different from source and target. 

3. Conclusion

In this contribution , the observation and proposals are:

Proposal 1: Identify case 1,2,3 as scenarios for too late CHO.

Proposal 2: Take into account rephrased case 5 for too late CHO.

Case 5: the UE receives CHO configuration; the UE attempts to CHO HO to a CHO candidate cell and successes; the UE occurs an RLF in a short period after CHO recovery; the UE attempts to re-establish the radio link connection in a cell other than the source cell. 

Proposal 3: Identify case 1,2 as scenarios for too early CHO.

Proposal 4: Identify case 1,3,5 as scenarios for CHO to wrong cell.

Proposal 5: Take into account case 6 and case 7 for CHO to wrong cell:

Case 6: The UE receives the CHO configuration from a source cell. Before executing such CHO, the UE receives an ordinary HO command. The UE experiences an HOF or RLF shortly after the HO completion, and successfully reestablishes in another candidate CHO target cell.

Case 7: The UE receives the CHO configuration from a source cell. Before executing such CHO, the UE receives an ordinary HO command.The UE experiences an HOF.The UE selects for reestablishment a candidate CHO target cell which fails.The UE performs a reestablishment in a non-candidate CHO cell, or it does not find any suitable cell.

Proposal 6: Take into account case 12 for too late DAPS:

Case 12: The UE gets an RLF while configured with DAPS bearers, before receiving a HO command.

Proposal 6: Take into account case 1,4.1,4.2,6 for too early DAPS:

Case 1: The UE executes the DAPS HO to the target but it fails.The UE falls-back to the source cell.

Case 4.1:The UE executes the DAPS HO to the target, and it succeeds. The UE experiences an RLF in the target after the HO completion and before the DAPS configuration is released.The UE reestablishes to the source cell.

Case 4.2:The UE executes the DAPS HO to the target, and it succeeds. The UE experiences an RLF in the target after the HO completion and after the daps configuration is released. The UE reestablishes to the source cell.

Case 6:The UE executes the DAPS HO Proposal 6: Take into account case 4.3, 5 for DAPS to wrong cell:

Case 4.3: The UE executes the DAPS HO to the target, and it succeeds. The UE experiences an RLF in the target after the HO completion and before the daps configuration is released. The UE reestablishes to a third cell, different from source and target or it does not find any suitable cell.

Case 5:The UE executes the DAPS HO to the target but it fails. While doing HO, the UE also experiences an RLF in the source. The UE reestablishes in the a third cell different from source and target. to the target but it fails. The UE falls-back to the source cell.
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