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Introduction
CB: # 1012_SONMDT_MobEnh
-  Topics to discuss:
  - Data interruption/loss while recovering from a HO to wrong cells
  - Data forwarding in case of a too early HO or a HO to wrong cell/wrong PSCell change
  - Enhancements for DAPS handover:
    - Scenarios (i.e. failure types)
   - Service interruption 
   - DAPS HO indicator
   - Successful HO?
  - Enhancements for CHO, e.g. : 
    - Scenarios, e.g.: Too Early CHO Execution, CHO Execution to Wrong Cell, RLF
   - Candidate cell list 
   - CHO execution condition(s)
   - CHO indicator
   - optimization of the number of prepared cells
   - time limit for how long the resources in candidate cells should be occupied
   - optimize early and late data forwarding
  - Information from UE (e.g. for DAPS and CHO enhancements)? 
  - TPs for Xn
  - LS to RAN2?
  - May also discuss other topics based on contributions
- Propose to have the discussion in two phases; if there are agreements in the first phase, can proceed to discuss TPs and LS in the second phase
(Len - moderator)
Summary of offline disc R3-206888
For the Chairman’s Notes
The following proposals can be agreed:
Proposals ready for immediate agreement online:
Proposal 1: CHO recovery procedure is considered in the definition of CHO failure types and/or CHO failure types detection.
Proposal 2: At least the following CHO failure scenarios need to be considered: Too Late CHO Execution, Too early CHO Execution, and CHO to Wrong Cell.  FFS on how CHO recovery applies to legacy HOs. FFS on other failure scenarios.
Proposal 4: UE reports the time elapsed since CHO execution until connection failure to network (LS to RAN2).
Proposal 5: the source node needs to know the candidate cell list and CHO execution condition(s). It is FFS on how the source node knows these information
Proposal 6: if UE has experienced failure twice, UE reports information related with the two failures (LS to RAN2 for confirmation).
Proposal 8: Try to capture DAPS handover failure cases as part of current definitions of handover failure types first. If not feasible, define a set of specific DAPS handover failure types.
 
Proposals with majority view, but need more online discussion
Proposal 3: To cover CHO failure scenarios, whether to define CHO specific failure types or reuse the existing failure types with some necessary update is FFS.
Proposal 7: Consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study. It is FFS on case 3 and case 8.
Proposal 9: UE reports DAPS HO Failure Indication to Network (LS to RAN2).
Proposal 10: Data forwarding enhancements on HO to wrong cell is de-prioritized in R17 SON/MDT WI or it can be discussed in TEI-17.
Proposal 11: Resource optimization for Conditional Handover is de-prioritized in R17 SON/MDT WI or it can be discussed in TEI-17. 
 
 
[bookmark: _GoBack]Proposed TPs and LS assignment (Second Phase). 
1. TP for 38.300: MRO for CHO: Huawei, CATT
1. TP for 38.300: DAPS handover SON aspects: Ericsson, CATT
1. TP for 38.423 (if any): Support of MRO for CHO: Samsung
1. TP for 38.423 (if any): Data forwarding information in HO cancel procedure: Nokia
1. Draft LS to RAN2: Lenovo
 

Enhancements for CHO
The agreement on MRO for CHO in RAN3#109e:
· SON Enhancements for CHO (i.e MRO for CHO) will be supported.
· FFS whether CHO specific failure types are needed. The existing definitions of too late handover /too early handover/ handover to wrong cell are the starting point for further study. 
· From RAN3 point of view, in order to support MRO for CHO, more information is needed from UE. (FFS on the details).
· Study the contents of the RLF INDICATION or HANDOVER REPORT message to support MRO enhancements for CHO. In order to progress in this area it is necessary to converge on the CHO failure case definition.
Failure scenarios and types 
In Rel-16, CHO recovery procedure for RLF/HO failure/CHO failure was introduced. The CHO recovery is specified in TS 38.300: when RLF occurs in the source gNB or initial CHO execution attempt fails or HO fails, the UE performs cell selection for re-establishment, and if the selected cell is a CHO candidate and if network configured the UE to try CHO Recovery after RLF/HO/CHO failure, then the UE attempts CHO execution once, otherwise re-establishment procedure is performed.
As discussed in [1] [2] [3] [4] [5] [6] and [7], CHO recovery procedure needs to be considered in the definition of CHO failure types and/or CHO failure types detection.
Q1: Do companies agree that CHO recovery procedure needs to be considered in the definition of CHO failure types and/or CHO failure types detection.?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	

	Lenovo and Motorola Mobility
	Yes
	

	CATT
	Yes
	Since CHO recovery procedure is a new scenario,maybe we should first discuss whether it belong to handover to wrong cell if UE re-select a candidate cell.

	HW
	Yes
	

	ZTE
	Yes
	

	China Telecom
	Yes 
	

	Ericsson
	Yes
	E need to reflect in the CHO failure cases when recovery occurs

	Qualcomm
	Yes
	

	Samsung
	Yes for detection.
Not needed for definition
	For normal handover, the UE can recover through RRC Reestablishment or RRC Setup. But we only reflect RRC Reestablishment in the definition. while in detection part, the two cases are considered.
For CHO, the UE can recover through RRC Reestablishment, RRC Setup or CHO recovery. The definition doesn’t need to reflect every scenario, the same as normal handover.

	CMCC
	Yes
	



Summary and Proposal:
Proposal 1: CHO recovery procedure is considered in the definition of CHO failure types and/or CHO failure types detection.

According to the definition, CHO recovery may also be performed in the legacy handover failures.
Scenario 1-1: Too Late Handover
An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell or performs CHO recovery in a different cell.
Scenario 1-2: Too Early Handover
An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.
Scenario 1-3: Handover to Wrong Cell

An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell or performs CHO recovery in a cell other than the source cell and the target cell.
Assuming CHO is configured to UE and considering CHO recovery, there are following failure scenarios:
Scenario 2-1: Too Late CHO Execution
-	CHO is configured to the UE. An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell or performs CHO recovery in a different cell. 
Scenario 2-2: Too early CHO Execution
-	An RLF occurs shortly after a successful CHO from a source cell to a target cell or a CHO failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.
Scenario 2-3: CHO to Wrong Cell
· An RLF occurs shortly after a successful CHO from a source cell to a target cell or a CHO failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell or the UE performs CHO recovery in a cell other than the source cell and target cell.
Q2: Do companies agree with above failure scenarios?
	Company
	Yes/No
	Comment

	Nokia
	Yes & No
	The scenarios are correct. However, we don’t think it is necessary to differentiate them at this moment – definitions in scenario 1 already cover also CHO failures.

	Lenovo and Motorola Mobility
	Yes
	

	CATT
	Yes
	See 3.1.Maybe further discussion is needed on whether CHO recovery belong to handover to wrong cell

	HW
	Yes
	

	ZTE
	
	Similar view as Nokia

	China Telecom
	Yes
	

	Ericsson
	Yes
	It is not clear how CHO recovery can apply to legacy Hos. Right now we think we should keep the CHO definitions separate purely to avoid merging too many HO cases in the existing failure cases

	Qualcomm
	Yes
	Same question as Ericsson (not sure how there can be CHO recovery post legacy HOF). According to 38.300,Sec 9.2.7 
After RLF is declared, the UE:
-	in case of CHO, for RLF in the source cell:
-	selects a suitable cell and if the selected cell is a CHO candidate and if network configured the UE to try CHO after RLF then the UE attempts CHO execution once, otherwise re-establishment is performed;

	Samsung
	
	It’s scenarios. We don’t need to have each scenario in the definition part.

	CMCC
	Yes
	



Q3: Are there any other scenarios need to be considered?
	Company
	Yes/No
	Comment

	Lenovo and Motorola Mobility
	No
	

	CATT
	No
	

	Huawei
	No
	

	ZTE
	
	When RLF happen in the first CHO execution and another failure happen when CHO recovery execution. 
Not sure this case belong to scenario list above.

	Ericsson
	
	We acknowledge the failure case from ZTE, 

	Samsung
	
	We acknowledge the failure case from ZTE.
Besides, the UE can recover through RRC Setup as indicated above.
Do we need to consider the case that CHO configuration is not received by the UE (CHO preparation performed in network side) and RLF happens ?



Summary and Proposal:
Proposal 2: The following CHO failure scenarios need to be considered: Too Late CHO Execution, Too early CHO Execution, and CHO to Wrong Cell.  FFS on how CHO recovery applies to legacy HOs. FFS on other failure scenarios.

To cover above scenarios, one of open issues is whether CHO specific failure types need to be defined or not.  There are two main options are proposed:
Option 1: Reuse the existing handover failure types definitions for CHO (too late handover /too early handover/ handover to wrong cell) with necessary updates [1] [2] [3];
Option 2: Define CHO specific failure types: Too Late CHO (execution), Too Early CHO (execution), CHO to Wrong Cell [4] [5]. 
Q4: Companies are invited to provide their view on option 1 or option 2?
	Company
	Option1 v.s. Option 2
	Comment

	Nokia
	Option 1 (2 only if needed later)
	This may also be left up to future – if the needed modification remain as little as they are now, we could keep existing definitions; if more changes are discovered to be needed, we will separate the definitions.

	Lenovo and Motorola Mobility
	Option 1
	Compared with Option2, reusing existing handover failure types definitions with some updates for CHO failure types can make the stage2 spec more concise and clearer. 

	CATT
	Option 2
	Propose to define CHO failure type in stage2 and list all failure scenarios.

	Huawei
	Prefer 1
	Scenario 2.x can be covered by existing. A CHO can be considered as a handover.

	ZTE
	Option 1
	

	China Telecom
	Option 2
	It may more precise to identify CHO failure types, since it is different from legacy HO.

	Ericsson
	Option 2
	We believe that mixing different HO types in the same failure cases would mean to have much less clear failure case definitions with many failure options. This is also not feasible going into future enhancements, e.g. any enhancement to the mobility procedures covered by the failure cases may generate a change to the failure case definitions.

	Qualcomm
	Option 2 if CHO recovery can’t be performed post legacy HOF, else Option 
	Prefer to define CHO related failures separately

	Samsung
	Option 1
	The existing definition can cover CHO with necessary update.

	CMCC
	Option 2
	At least the detection description can be defined separately from the legacy ones



Summary and Proposal:
Proposal 3: To cover CHO failure scenarios, whether to define CHO specific failure types or reuse the existing failure types with some necessary update is FFS.

Timers
In MRO for traditional handover, the handover reported timer (TimeConnFailure) is very important for failure types detection in MRO. [1] [2] [3] and [5] propose that UE reports the time elapsed since CHO execution until connection failure.
Q5: Do companies agree that UE reports the time elapsed since CHO execution until connection failure?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	RAN2 would need to confirm feasibility.

	Lenovo and Motorola Mobility
	Yes
	The time elapsed since CHO execution until connection failure is important for MRO, and the question is whether we need to define a new IE for this time information or reuse current IE e.g. TimeConnFailure

	CATT
	Yes
	Propose to discuss whether legacy MRO IE can be reused for analyzing all failure scenarios above. If actually needed, new IE can be introduced.
For TimeConnFailure, propose RAN2 to discuss whether can be redefine as the time from handover execution to connection failure for CHO. If it is ok, we may use TimeConnFailure for both legacy handover and CHO case.

	Huawei
	Yes
	Needed

	ZTE
	Yes
	Need RAN2 confirmation

	China Telecom
	Yes 
	Need RAN2 confirmation on whether the legacy timer can be reused. 

	Ericsson
	Yes
	

	Qualcomm
	Yes
	

	Samsung
	Yes
	The time elapsed since CHO execution until connection failure is important for MRO.
RAN2 to discuss whether define a new timer or reuse TimeConnFailure

	CMCC
	Yes
	New IE or re-use legacy can be decided by RAN2



Summary and Proposal:
Proposal 4: UE reports the time elapsed since CHO execution until connection failure to network (LS to RAN2).

In CHO, the source gNB provides the conditional configuration to UE. When receiving the conditional configuration, the UE performs CHO evaluation and perform CHO execution. The source gNB has no idea when UE performs CHO execution. The time elapsed since receiving the CHO configuration until the CHO execution is useful for the source gNB to decide whether CHO configuration is provided too early or too late to the UE. If the CHO configuration is provided too early to the UE, it makes unnecessary radio resource reservation in the target gNB. [3] [6] and [8] propose that UE reports the time elapsed since receiving the CHO configuration until the first CHO execution to NW.
Q6: Do companies agree that UE reports the time elapsed since receiving the CHO configuration until the first CHO execution to NW?
	Company
	Yes/No
	Comment

	Nokia
	No
	Benefits are not clear.

	Lenovo and Motorola Mobility
	Yes
	

	Huawei
	No
	Source can know this without UE reporting for successful. For failures, we can compare the old timer with new.

	China Telecom
	Yes
	It may help network to analysis whether the CHO configuration is proper. 

	Erisson
	Yes
	

	Qualcomm
	No
	Similar views as Huawei. Source cell can figure out this time upon receiving HANDOVER SUCCESS post successful CHO execution

	Samsung
	
	If we define a new time elapsed since CHO execution until connection failure and reuse TimeConnFailure to indicate time since receiving CHO configuration to connection failure, then the time elapsed since receiving the CHO configuration until the first CHO execution can be get from the two timers.

	CMCC
	Yes
	the time elapsed since receiving the CHO configuration until the first CHO execution is helpful for the source node to judge whether the CHO configuration is configured too early or too late



Summary and Proposal:
There is no consensus on that UE reports the time elapsed since receiving the CHO configuration until the first CHO execution to NW. To be continued.

After CHO configuration, the network could send immediate HO command to UE, and UE should initiate the immediate HO. Therefore, there is some time gap between the CHO configuration and the immediate HO reception/execution. Therefore, the time elapsed since CHO configuration until the immediate HO reception/execution is helpful for network to optimize the time to configure CHO and optimize related conditional event parameters. [6] proposes that UE reports the time elapsed since CHO configuration until the immediate HO reception or execution
Q7: Do companies agree that UE reports the time elapsed since receiving the CHO configuration until tthe immediate HO reception or executionhe first CHO execution to NW?	Comment by Nokia: The same like Q6 – is it a copy-paste mistake? Should it be “until the first HO execution”?	Comment by Lenovo: Thanks for pointing it out. 
	Company
	Yes/No
	Comment

	Nokia
	No
	Benefits are not clear.

	Lenovo and Motorola Mobility
	Yes
	We should define a new IE for the time elapsed since receiving the CHO configuration until the immediate HO reception or execution.

	Huawei
	Neutral
	Source could know this but we are fine to discuss the benefit. 

	China Telecom
	Maybe 
	We prefer to discuss it later.

	Ericsson
	
	We should discuss whether this time measure is the same as in Q6.

	Qualcomm
	No
	This is a corner case and don’t see much benefits

	Samsung
	No
	This can be deduced from the new time elapsed since CHO execution until connection failure and TimeConnFailure.

	CMCC
	Yes
	the time elapsed since CHO configuration until the immediate HO reception/execution is helpful for network to optimize the time to configure CHO and optimize related conditional event parameters.
the immediate HO configuration after CHO configuration lies in that triggering of CHO is too late, and RLF may happen in the source cell if no handover anymore. One reason for too late CHO execution is the configuration of CHO is too late, and another reason is that the triggering event parameters are not configured reasonably


Summary and Proposal:
There is no consensus on that UE reports the time elapsed since receiving the CHO configuration until the immediate HO reception or execution. To be continued.

Candidate Cell List
 [1] and [5] state that the source node needs to know the candidate cell list to decide whether the failure is due to CHO execution conditions or due to candidate cell list. The UE context in the source node may be already released for the failure occurs shortly after successfully handover. There are two alternatives for the source node knows the candidate list:
Alternative 1: UE includes candidate cell list in RLF Report.
Alternative 2: Source nodes sends the info to the target node.
Q8: Do companies agree that the source node needs to know the candidate cell list to decide whether the failure is due to CHO execution conditions or due to candidate cell list? If yes, which alternative is preferred?
	Company
	Yes/No
	Comment

	Nokia
	Yes
	Neither of the options seems needed now – the source may keep part of the context, if it supports MRO. Also, the Mobility Information IE may be used also for CHO.

	Lenovo and Motorola Mobility
	Yes
	Prefer Alternative 1. Since CHO candidate cell list can be modified during CHO preparation phase, alternative 2 would cause Xn signaling/resources waste if CHO candidate cell list is updated frequently, also it would impact Xn interface no matter the candidate cell list is transferred via the existing or new defined Xn message. 

	Huawei
	Yes
	If source node wants this he can store it but we are fine to discuss the benefits of alternative 1. 


	China Telecom
	Yes
	Alternative 1 is preferred.

	Ericsson
	Yes
	Alternative 1. In any case UE needs to build the RLF Report and the list of CHO candidates can be included there.

	Qualcomm
	Yes
	We support Alternative 2. Source cell already has the knowledge of all candidate CHO cells and it can either store it (as per Nokia’s comment) or can use Xn signaling to get the information back. 
Moreover CHO candidate cells might not be updated that frequently to cause Xn signaling overhead. We should go with network based solution rather than affecting Uu interface.

	CATT
	ALT 1
	As legacy HO, when source cell receives RLF Report, it may have removed UE context and cannot keep UE candidate cell related information.
There may be many target nodes for CHO and source cell do not know what the finally target cell will be. For ALT2, Source nodes sends candidateCell to the target nodes. It will lead to that source node send info to every target nodes if candidateCell info needs update. 
So, it is propose for UE to record candidateCell and report it.

	Samsung
	Yes
	Alternative 2.
Candidate cell list is long.
For those information which can get in network side, we should reduce the burden of the UE and the information transmitted over Uu to save radio resource.

	CMCC
	Yes
	No strong views on the alternatives



Summary and Proposal:
Proposal 5-1: the source node needs to know the candidate cell list to decide whether the failure is due to CHO execution conditions or due to candidate cell list. It is FFS on how the source node knows the candidate cell list. 

CHO execution conditions
Similar with candidate cell list, the CHO execution condition(s) is also important for the source in order to do the optimization but doesn’t know in case of failure shortly after successful handover. There are also two alternatives:
Alternative 1: UE includes CHO execution condition(s) in RLF Report.
Alternative 2: Source nodes sends the info to the target node.
Q9: Do companies agree that the source node needs to know the CHO execution conditions? If yes, which alternative is preferred.
	Company
	Yes/No
	Comment

	Nokia
	Yes
	Neither of the options seems needed now – the source may keep part of the context, if it supports MRO. Also, the Mobility Information IE may be used also for CHO.

	Lenovo and Motorola Mobility
	Yes
	Prefer Alternative 1
It is the source node which decides the CHO execution conditions, and obviously it is also the source node to judge whether CHO execution conditions are set proper or not,  so sending CHO execution conditions to the target node by the source node seems not needed. We prefer the UE report the corresponding execution condition. 

	
	
	

	Huawei
	Yes
	If source node wants this he can store it but we are fine to discuss the benefits of alternative 1. 


	China Telecom
	Yes
	Alternative 1 is preferred.

	Ericsson
	Yes
	Alternative 1

	Qualcomm
	Yes
	Alternative 2. Same reasoning as 3.4

	Samsung
	Yes
	Alternative 2.
CHO execution condition(s) is big.
For those information which can get in network side, we should reduce the burden of the UE and the information transmitted over Uu to save radio resource.
The source doesn’t need to sends the information to every target. The source just sends it to the successful target when receiving Handover Success message.

	CMCC
	Yes
	Alternative 1



Summary and Proposal:
Proposal 5-2: The source node needs to know the CHO execution condition(s). It is FFS on how the source node knows the CHO execution condition(s) 

 CHO indication
 [5] and [8] proposes to include CHO failure indicator in RLF Report.
Q10: Do companies agree to include CHO failure indicator in RLF Report?
	Company
	Yes/No
	Comment

	Nokia
	No
	Mobility Information was defined to indicate HO/UE types. It should be proved it is not applicable to CHO to consider more info.

	Lenovo and Motorola Mobility
	No
	CHO failure can be indicated implicitly, e.g. CHO candidate cell list, or the time elapsed since receiving the CHO configuration until CHO execution, or …

	CATT
	Yes(FFS on explicit way or implicit way) 
	For discriminating CHO specific failure type, we may need further information in RLF Report.
This new indicator may be implied by another IE such as candidateCell as above.
Propose to discuss all new IEs together

	HW
	Maybe
	New CHO related IE can implicitly indicate the node the CHO failure type.
But if no other indicator is introduced we need this.

	China Telecom
	Yes or No.
	We think it is beneficial to indicate the network which kind of failure occurs, explicit way or implicit way is both ok.

	Ericsson
	Yes
	It is beneficial to make the RLF Report a self contained report, where the receiving node can understand the context of the failure without the need to store further information

	Qualcomm
	Maybe
	Same view as Huawei

	Samsung
	No
	The last serving node can get this from time elapsed since CHO execution until connection failure

	CMCC
	Yes
	Explicit or implicit way can be discussed



Summary and Proposal:
There is no consensus on whether an explicit CHO indication is needed. Most companies think an explicit or implicit indication is needed. To be continued.

[2] proposes that UE reports an indication to indicate that CHO was configured but not executed for too late CHO.
Q11: Do companies agree that UE reports an indication to indicate that CHO was configured but not executed for too late CHO?
	Company
	Yes/No
	Comment

	Nokia
	No
	In case of too late CHO, the source should still have UE context, so it should know that the UE was configured with a CHO.

	Lenovo and Motorola Mobility
	No
	Candidate cell list together with the absent time information that elapsed since receiving the CHO configuration until CHO execution for another candidate cell can indicate too late CHO implicitly. 

	CATT
	Yes(FFS on explicit way or implicit way)
	as above

	HW
	Maybe
	New CHO related IE can implicitly indicate the node the CHO failure type.
But if no other indicator is introduced we need this.

	China Telecom
	No
	Agree with Nokia.

	Ericsson
	No
	The IEs included in the RLF Report will be able to indicate that CHO was configured but not executed. E.g. time between execution and failure ==0, while time between CHO configuration and failure > 0

	Qualcomm
	No
	Not needed, can be figured out from the timers

	Samsung
	No
	The last serving node can get this from the absence of time elapsed since CHO execution until connection failure

	CMCC
	Maybe not
	



Summary and Proposal:
There is no consensus on that UE reports an indication to indicate that CHO was configured but not executed for too late CHO. Most companies think it is not needed.
Twice failures
As stated in [5], when CHO first access fails, handover failure information will be recorded in RLF. And then UE initiates cell selection and may choose to access another CHO candidate cell. If this access still fails, RLF may be covered by the second failure information. These two RLFs are useful to optimize CHO configuration for different candidate cells, and it is proposed to record both of them.
[1][3][6] and [8] propose that if UE has experienced failure twice before performing re-establishment, UE reports it to the network, e.g. twice failure, or in detailed such as first RLF/HO failure/CHO failure then CHO failure.
Q12: Do companies agree that UE reports twice failures in two RLF Reports, if UE has experienced failure twice?
	Company
	Yes/No
	Comment

	Nokia
	FFS
	We should rather ask RAN2 how likely such double-failure event is.

	Lenovo and Motorola Mobility
	Yes
	Using two RLF Reports to indicate the two failures is beneficial when transferring failure report(s) via the Xn/NG interface. 

	CATT
	Yes
	

	Huawei
	Maybe
	Current RLF report principles is to report the latest RLF report.
But in this case, first failure most is important to record. 
Whether and how to report second can be discussed by RAN2. 
We should ask RAN2 in an LS.

	China Telecom
	Yes
	

	Ericsson
	Yes
	Every failure (HO failure/RLF) should be reported to the network

	Qualcomm
	Yes
	Important to record both failures. How to encode and which messages to use should be decided by RAN2

	Samsung
	
	The information related with the two failure are needed. Regarding how to include it e.g. in two RLF Report or in one RLF report. It should be RAN2 decision. For some parameters, the information is the same for two failures e.g. previous cell id.

	CMCC
	Yes
	How to encode can be decided by RAN2



Summary and Proposal:
Proposal 6: UE reports twice failures in two RLF Reports, if UE has experienced failure twice (LS to RAN2 for confirmation).

Other information
There are some proposals including:
· UE reports the information of CHO events/conditions to the network, e.g. the first satisfied event or condition, the time difference between the triggering of the two events or conditions, the measurements of the second condition when the first condition met, etc. [6].
· a new cell information to indicate the selected CHO after the first connection failure and before the reestablishment.[2]
Q13: Companies are invited to provide their view on whether and which information are needed?
	Company
	Yes/No
	Comment

	Nokia
	Not yet
	This information is very specific and addresses particular algorithms. We could consider such specific information once more basic aspects are settled.

	Nokia
	Not yet
	This information is very specific and addresses particular algorithms. We could consider such specific information once more basic aspects are settled.

	Huawei
	Yes
	See response to 3.6
Option  (indicate the selected CHO after the first connection failure) is a reasonable tradeoff
Whether and how to report second can be discussed by RAN2.
We should ask RAN2 in an LS

	Ericsson
	Yes
	Including radio measurements might be beneficial for MRO to reduce failures

	Qualcomm
	Not yet
	Probably can be discussed later

	Samsung
	
	The first satisfied event or condition seems useful because the source can configure at most two conditions per candidate cell and both source and target cannot identify the condition resulting in CHO execution

	CMCC
	Yes
	



Summary and Proposal:
FFS on other information. To be continued.

Xn aspects
There are several proposals regarding Xn aspects, including:
· XnAP FAILURE INDICATION message needs to be extended to include multiple failures information. [3]
· XnAP HANDOVER REPORT message needs to be extended to include multiple failures information. [3]
· Add Handover Report value Too Early CHO Execution and CHO Execution to Wrong Cell in Handover Report message. [1]
· Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO or CHO after we have stable consensus on UE RLF report.[8]
Q14: Companies are invited to provide their view on Xn aspects?
	Company
	Comment

	Nokia
	Updates to the messages will be decided once we have the definitions. Until then it is hard to say if e.g. “too late CHO” is indeed much different than “too late HO”.

	Lenovo and Motorola Mobility
	No need to introduce new HO type in Xn/NG, the existing “Too Early HO” and “HO to Wrong Cell” can be reused. 

	CATT
	Similar view with Nokia

	Huawei
	Propose to wait for RAN2 agreements before progressing on details

	ZTE
	Similar view as Nokia

	China Telecom
	Prefer to discuss it later.

	Ericsson
	In general ok to extend Xn messages to cover new failures. We can check for further progress before agreeing on the exact changes

	Qualcomm
	Similar view as Nokia

	Samsung
	No strong view whether progress small step now or wait more progress.

	CMCC
	Can be decided later



Summary and Proposal:
The discussion on Xn aspects to support MRO for CHO is to be continued.

Enhancements for DAPS HO
In RAN3 #109 online meeting following agreements have been made:
· SON Enhancements for DAPS handover will be supported.
· Reporting of failure information of the source link from UE may be needed for DAPS handover (FFS: Need further discussion).
· From RAN3 point of view, in order to support SON enhancements for DAPS handover, more information is needed from UE. (FFS on the details).
· Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO. In order to progress in this area it is necessary to converge on the DAPS failure case definition.
Scenarios and Failure types 
In [8], Fig. 1 gives the possible failure events during the DAPS handover procedure. 
[image: ]
Q15: Companies are invited to provide the view on which case(s) should be supported in SON for DAPS handover.
	Company
	Cases
	Comment

	Nokia
	1,4 (FFS for 2,5,7)
	

	Lenovo and Motorola Mobility
	1/4/5/6/7/
	DAPS HO is successful in case 2 even though source RLF occurs before successful RA, it is more suitable to consider this case in Successful HO section. Similarly, case3 can be considered in Successful HO section.

	Huawei
	1, 2, 5, 6, 7, (4)

	Case 1: serving cell will be informed (not by RLF report), no need to capture any further RAN3 signaling. Question is if further info from UE is needed. In that case we may have impact.
Case 2: An RLF has occurred. This has impact on the DL. We should be able to avoid this situation. There is currently no way to report this from the UE
Case 3: Not a problem - UE will not detect the RLF in source after successful RACH in target, no changes needed.
Case 4/8: For 8 - UE cannot detect failure in SRC. These can be handled by legacy case, no changes needed. For case 4, it is important for SRC to know that a DAPS HO failed so we may need an indicator
Case 5 and 6: This may be a HO to wrong cell case, handled by legacy. We need to make sure this is handled correctly by legacy procedures when two failures occur in sequence. 
Case 7: Should be handled similar to legacy "RLF shortly after HO". There are two failures in sequence so we may need to check that this is handled correctly.


	Ericsson
	Case 1: We assume that UE falls back to the source cell and reports DAPS HO failure (how it reports HO failure should be studied)
Case 2: UE fails after reception of the DAPS HO command 
Case 3: Agree, study how to indicate this failure
Case 4: Agree
Case 5: Agree 
Case 6: Should be specified more, could UE fall back to the source?
Case 7: Agree
Case 8: Agree
	Cases should be better specified using description of DAPS HO procedure, fall back procedure is not included in the description, but it’s one of the key differences between legacy and DAPS HO

	Samsung
	2/5/6/7
	MRO for DAPS should focus on resolving the failure events resulting in large service interruption time.

	CATT
	All cases except case 3 and 8
There is another case:
HOF@Target->report DAPS HO failure@src->RLF@src.
	case 3 and case 8 do not exist, other cases should be supported.
But the case is not complete such as HOF@Target->report DAPS HO failure@src->RLF@src.



Summary and Proposal:
The majority view is to have 1,2,4, 5,6,7 for further study. It is FFS on case 3 and case 8.
[bookmark: _Hlk55495749]Proposal 7: Consider DAPS handover failure cases 1, 2, 4, 5, 6, and 7 for further study. It is FFS on case 3 and case 8.

To cover above scenarios, one of open issues is whether DAPS HO specific failure types need to be defined or not.  There are two main options are proposed:
Option 1: Reuse the existing handover failure types definitions for DAPS HO (There is no need to update the current definition of MRO cases to support DAPS HO). [2];
Option 2: Define DAPS HO specific failure types:
Option 2-1: Too early DAPS handover execution with fallback to the source cell; RLF in the source cell before UE transmits failureInformation message; DAPS handover failure without falling back to the source cell; Too early DAPS handover execution; DAPS handover to the wrong cell. [11]
Option 2-2: Too Late DAPS Handover, Too Early DAPS Handover, DAPS Handover to Wrong Cell. [10]
Q16: Companies are invited to provide their view on option 1 or option 2?
	Company
	Option1 v.s. Option 2
	Comment

	Nokia
	Option 1 for the starting
	

	Lenovo and Motorola Mobility
	Option 1
	Reuse the existing handover failure type definitions with necessary updates for DAPS HO.

	CATT
	Option 2-2
	Propose to define DAPS failure type in stage 2  since there are lots of differences between legacy HO and DAPS HO.

	Huawei
	1
	

	China Telecom
	Option 2
	Option 2 is preferred, detailed definition needs FFS.

	Ericsson
	Attempt Option 1
	We could try to capture failure cases as part of current definitions and if this results in too extensive changes, we could go for a different set of failure cases definitions.

	Qualcomm
	Attempt Option 1
	Same view as Ericsson

	Samsung
	Option 1
	

	CMCC
	Prefer option1
	



Summary and Proposal:
[bookmark: _Hlk55495816]Proposal 8: Try to capture DAPS handover failure cases as part of current definitions of handover failure types first. If not feasible, define a set of specific DAPS handover failure types.

DAPS HO failure indication
The DAPS HO failure indication is needed in order to differentiate the different handover failure type as proposed in [2] [8] [9] [12]. 
Q17: Do companies agree that UE reports DAPS HO Failure Indication to Network?
	Company
	Yes/No
	Comment

	Nokia
	No
	Mobility Information was defined to indicate HO/UE types. It should be proved it is not applicable to CHO to consider more info.

	Lenovo and Motorola Mobility
	Yes
	DAPS HO failure indication can be used to differentiate from normal HO failure and CHO failure.

	CATT
	Yes
	

	Huawei
	Yes
	For some DAPS HO case, e.g., case 4, it is just the legacy too early ho(RLF)/HO to wrong cell(RLF), there is no new IE in the RLF report to implicitly indicate the DAPS HO. So it’s better to introduce an explicit DAPS HO indicator.

	China Telecom
	Yes
	

	Ericsson
	Yes
	

	Qualcomm
	FFS
	We need to confirm if there are any benefits in distinguishing legacy HOF and DAPS HOF if both end up in similar procedure (like case 4 mentioned by HW). The only difference in DAPS HO is it can fall back to source cell if its not yet released (this doesn’t need any changes to UE RLF Report). What does RAN do knowing the distinction in HO types is not clear. 
Also RAN2 might end up adding some implicit indicators for DAPS HO. Say in the case of DAPS HOF and fall back failure at source, UE might include both rlf and hof in connectionFailureType (currently only failure type is included). Or an explicit indicator like the state of source link discussed in 4.3

	Samsung
	Yes
	

	CMCC

	Yes
	Current RRCReestablishmentRequest and RLF report only includes the report of RLF in the source cell, so UE needs to report the failure of DAPS HO to network, otherwise, network side does not have the information of DAPS HO failure to root failure cause and optimize related configuration.



Summary and Proposal:
The majority view is to have DAPS HO failure indication.
[bookmark: _Hlk55495831]Proposal 9: UE reports DAPS HO Failure Indication to Network (LS to RAN2).

Other information
There are many proposals on UE reporting information for SON enhancements for DAPS handover:
a. a new indicator to indicate whether the UE detects RLF with source before initiation RACH with the target DAPS cell; or, new time information to indicate the time elapsed between two failures [2].
b. The state of source link should be included in rlf-report in the case of DAPS handover successes followed by an RLF in a short time. [12]
c. The state of source link should be reported for MRO purpose in the case that UE successfully completes DAPS handover. [12]
d. the UE can provide the service interruption related information to help the network side deduce the interruption time during the DAPS handover.[9]
e. the UE can provide the measurement related information when RLF at the source cell is declared.[9]
f. the UE can be configured to a threshold to determine whether the failure at the source cell during DAPS handover needs to be stored or reported. [9]
g. others?
Q18: Companies are invited to provide their view on which information are needed?
	Company
	a…g
	Comment

	Nokia
	FFS for (a) and (e)
	

	Lenovo and Motorola Mobility
	b,c
	For a, if two RLF reports are used, it is not necessary to report the time elapsed between two failures, neither the indicator to indicate whether the UE detects RLF with source before initiation RACH with the target DAPS cell.
For d, the time duration between the RLF at the cell where the HO command is received and the success RACH to the target cell can be considered when discussing Successful HO report; the time during between two failure events seems not necessary if two RLF reports are used.
For e, no strong opinion.
For f, it is an optimization, deprioritize it in R17. 

	CATT
	b,c,e 
	Propose to discuss which legacy MRO IE can be reused first and then introduce new IE.
If legacy MRO IE can be reused in DAPS, the definition needs update.For example,the current definition of  failedPCellId IE is as below:
“This field is used to indicate the PCell in which RLF is detected”
It may need further discussion on how to indicate  RLF@src for DAPS HO?
If it cannot be reused, we may need to define a set of DAPS MRO IE.

	Huawei
	a, 
open to discuss(d, e)
	The new scenario is that we may have two failures. In legacy we only report the 2nd failure. We should ask RAN2 how to solve this situation
a – is a minimal option to indicate RLF in source
d – is also related to a, but provides more information, could be reasonable 
e- is related to a, but the question is if the measurements are needed
f – we prefer to always report
b,c – what is the state that is reported. The UE is not monitoring for RLF. UE could provide cell quality


	Ericsson
	a. Agree, should be included in RLF report as “state of the source link”, see b.
b. Agree
c. Agree, can be included in DAPS HO Success report
d. Agree
e. Agree
Disagree, too complicated and unnecessary 
	

	Qualcomm
	a/b/d, FFS for c and e
	a), b), d) - knowing the status or time since failure of source link before a DAPS HOF or RLF post a DAPS HO informs the NW that there has been some service interruption and is beneficial to know. Similar comments as CATT to first see if legacy MRO timers can be repurposed
c) – Needs discussion where to capture this – in successful HO report or RLF report?
e) – Might be useful
f) –  Don’t prefer to have an event trigger for this
  

	Samsung
	a (partial information), d, e, f
	For a, the “new time information to indicate the time elapsed between two failures” can be considered. This information can be used for case 5 and case 7 given in Section 4.1. 
d includes some time durations, e.g., time duration between the RLF@source cell and success RACH at the target cell, which can be used to identify whether the handover can achieve the purpose of DAPS, i.e., reduce the service interruption. 
e can be used to determine a better cell for DAPS handover. 
f can be used to filter unnecessary failure report. In general, we think the failure at the source and the failure at the target cell should be reported to the network during the DAPS handover. This apparently increases the burden at UE side (e.g., more buffering information, more reporting). We need avoid  unnecessary burdens at the UE side. Thus, information f can provide the guidance at the UE side to record failure information.



Summary and Proposal:
No majority views…
It is FFS on UE reporting information for SON enhancements for DAPS handover.
Xn aspects
There are several proposals regarding Xn aspects, including:
· XnAP FAILURE INDICATION message needs to be extended to include DAPS handover, e.g. DAPS handover without RRC Reestablishment [3].
· Study the contents of the RLF INDICATION or HANDOVER REPORT message for the failure scenarios in DAPS HO or CHO after we have stable consensus on UE RLF report [8].
Q19: Companies are invited to provide their view on Xn aspects?
	Company
	Comment

	Nokia
	Updates to the messages will be decided once we have the definitions. Until then it is hard to say if e.g. “too late CHO” is indeed much different than “too late HO”.

	Lenovo
	Too early to decide

	Lenovo
	Too early to decide

	HW
	Wait for the progress in RAN2 and discuss based on a stable RLF report

	China Telecom
	Prefer to discuss it later.

	Ericsson
	Ok to discuss later

	Qualcomm
	Ok to discuss later

	Samsung
	Ok to discuss later

	CMCC
	Ok to discuss later



Summary and Proposal:
The discussion of Xn aspects on SON for DAPS handover is to be continued.
Data forwarding enhancements on HO to wrong cell
[13] and [14] are proposing to avoid data loss in case of a HO to wrong cell shall be defined. The use case and scenario are given in [5] and [6]:  In case of HO to wrong cell (or too early HO), if the HO failed before UE set up connection to the target cell, it will report the source cell as the last serving cell. Thus, the re-establishment node will request context from the source cell, which has already forwarded data to the original target cell. And it will have no mean to “get it back”.
In last meeting, one of issues is whether to include data forwarding enhancement on HO to wrong cell in scope of R17 SON/MDT WI or TEI-17.
Q20: Whether to include data forwarding enhancement on HO to wrong cell in scope of R17 SON/MDT WI or TEI-17?
	Company
	R17 SON/MDT WI or TEI-17
	Comment

	Nokia
	SON/MDT
	In our contribution, we explain why we believe it fits here.

	Lenovo and Motorola Mobility
	No strong view
	

	Huawei
	TEI17
	

	ZTE
	By Implementation
	E.g. the source can save the data for a while and forward to the target.

	China Telecom
	FFS
	It seem like a mobility enhancement optimization solution and should be discussed with low priority.

	Ericsson
	Not needed now
	We prefer to focus on the main feature aspects and leave these aspects to later possible optimisation

	Qualcomm
	No strong view
	Can be discussed later

	CMCC
	Can be addressed in SON/MDT
	Can be discussed later



Summary and Proposal:
[bookmark: _Hlk55495847]Proposal 10: Data forwarding enhancements on HO to wrong cell is de-prioritized in R17 SON/MDT WI or it can be discussed in TEI-17. 

There are three solutions mentioned in [13]:
· Solution 1: A solution that forces all the nodes to buffer all DL data during each HO is very burdensome for the network: all nodes have to allocate extra resources just in case some HO happens to fail.
· Solution 2-1: The source may request data forwarding from the original target (possibly based on the indication from the re-establishment cell). 
· Solution 2-2: The re-establishment cell uses a new or an existing procedure to fetch the data directly from the target cell.
Q21: Companies are invited to provide the views on data forwarding in case of a HO to wrong cell and which solution is preferred. 
	Company
	Preferred solution
	Comment

	Nokia
	2-1
	

	Lenovo and Motorola Mobility
	Solution 1 is preferred. 
	

	CMCC
	No strong view
	



Radio Resource optimization for CHO
In [4], resource optimization for Conditional Handover is discussed with the following proposals: 
· Proposal 1 RAN3 to study the optimization of the number of prepared cells.
· Proposal 2 RAN3 to study a timer deciding time limit for how long the resources in candidate cells should be occupied and how it can be communicated between source and candidate cell.
· Proposal 3 RAN3 to study methods to optimize early and late data forwarding.
Q22: Companies are invited to provide the views on resource optimization for Conditional Handover. And whether some or all proposals are agreeable.
	Company
	Comment

	Nokia
	We’re fine to study this, if time allows. Of course, actual solutions would have to be proposed.

	Lenovo and Motorola Mobility
	P1-P3 are optimizations for CHO mechanism which were discussed in R16 Mob Enhancements WI but not agreed. They are out of R17 SON scope, and we should consider MRO for CHO based on the CHO mechanism specified in R16. 

	Huawei
	This looks like TEI17

	China Telecom
	Agree with Lenovo and Motorola Mobility, this issue is out of scope of SON R17.

	Ericsson
	CHO has a big burden on resources employed. If CHO resources are not optimized, CHO may risk not to be deployed. It is therefore important to look at these aspects and to ensure that SON can address optimization of resource utilization for CHO  

	Samsung
	Low priority



Summary and Proposal:
[bookmark: _Hlk55495858]Proposal 11: Resource optimization for Conditional Handover is de-prioritized in R17 SON/MDT WI or it can be discussed in TEI-17. 
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