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At TSG-RAN WG3 #114-e meeting, some agreements on support of MRO for mobility Enhancement have been achieved and there is still some FFS needs further discuss. In this contribution we will discuss these open issues and provides some point of view on MRO for mobility Enhancement.
Discussion
2.1 CHO failure type detection
In last RAN2 meeting, the timer related to CHO in RLF Report have introduced as below:
	RAN2#116 meeting agreements:
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.
RAN2#112 meeting agreements:
Time between the first CHO execution and the corresponding CHO command received at UE at least in the CHO failure case(timer C)


The above two timer is called timer D and timer C by RAN2.
For legacy HO, timeConnFailure, i.e. UE Report timer is used to detect too late handover and too early/to wrong cell handover failure type. But currently, for CHO failure type, the UE reported timer is defined in 38.300 BL CR is as below:
	The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure or the time elapsed since the CHO triggering until connection failure.


Actually, UE only has one UE report timer. In CHO, it is the timer D which is the same as legacy timeConnFailure. Therefore, timer D shall be used to detect CHO too late and too early/to wrong cell handover failure type.
Proposal 1:RAN2 has agreed to introduce timer C and timer D for CHO. It is RAN3’s responsibility to select which timer shall be used to detect CHO failure type. We prefer to timer D.
For legacy HO, to detect too late handover failure type, the UE reported timer shall be absent or larger than the configured threshold. But currently, for CHO too late failure type detection, there is no time requirement as defined in 38.300 BL CR as below:
	-	Intra-system Too Late Handover: there is no recent handover for the UE prior to the connection failure e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt), or if CHO is configured but the CHO execution is not initiated for the UE prior to the connection failure, or if DAPS HO is configured but an RLF is detected in the source cell with successful DAPS HO.


For CHO too late failure type detection, timer D shall be used. Considering consecutive CHO and HO, there are following cases:




The analysis is as table below:
	case
	Used UE report timer
	Which HO shall be optimized
	MRO failure type

	1
	Legacy HO UE report timer: from legacy HO CMD to RLF
	The first Legacy HO
	Legacy HO too early/to Wrong cell

	2
	Legacy HO UE report timer: from legacy HO CMD to RLF
	The first Legacy HO
	Legacy HO too early/to Wrong cell

	3
	Legacy HO UE report timer: from legacy HO CMD to RLF
	The second CHO
	CHO too late

	4
	Legacy HO UE report timer: from legacy HO CMD to RLF
	The second legacy HO
	Legacy HO too late

	5
	Timer D
	CHO1(the first CHO)
	CHO too early/to Wrong cell

	6
	Timer D
	CHO1(the first CHO)
	CHO too early/to Wrong cell

	7
	Timer D
	CHO2
	CHO too late

	8
	Timer D
	The second legacy HO
	Legacy HO too late


The above case 3 and case 7 is CHO too late failure type. The UE report timer may be legacy HO UE report timer or timer D which is depend on the kind of the previous HO.
In last RAN3 meeting, there is an agreement on CHO failure type detection:
Reuse the legacy MRO detection mechanism with extensions for CHO in stage 2 (i.e. separate failure type detection is not supported unless there is any failure case that can’t be covered).
As for the original too late detection mechanism, there is no requirement for UE report timer which may be Legacy HO UE report timer or timer D. To cover above case 3 and case 7, the detection mechanisms for CHO too late handover shall be separated and revised as below:
Intra-system Too Late CHO: CHO is configured but there is no recent CHO execution for the UE prior to the connection failure e.g. the UE report timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).
[bookmark: _GoBack]The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure or the time elapsed since the CHO execution until connection failure.
Proposal 2: To cover above case 3 and case 7, it is proposed to describe CHO too late failure type separately as below:
Intra-system Too Late CHO: CHO is configured but there is no recent CHO execution for the UE prior to the connection failure e.g. the UE report timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).
For CHO too early or CHO too late, the original detection mechanisms can include the above case 5 and case 6, so, we may not revise it, but considering the mixed cases of CHO and legacy HO, It is proposed to describe CHO failure type detection separately and included the above mixed cases in TS38.300.
Proposal 3: It is proposed to describe CHO failure type detection separately and included the above mixed cases in TS38.300.

2.2 MRO for CHO to wrong cell case 4
Here is the CHO to wrong cell case 4 as below. Both RAN3 and RAN2 have agreed to support it.


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.
According to TS38.331, when RLF occurs, UE stored previous RLF Report will be discarded as below:
	[bookmark: _Toc60776827][bookmark: _Toc60867608]5.3.10.5	RLF report content determination
The UE shall determine the content in the VarRLF-Report as follows:
1>	clear the information included in VarRLF-Report, if any;


When RLF occurs after CHO failure and CHO recovery success, CHO failure related information, such as CHO candidate cell list, CHO source cell CGI, CHO recovery cell CGI, etc. are all discarded.
Observation: When RLF occurs after CHO failure and CHO recovery success, UE stored previous RLF Report will be discarded.
In last RAN2 meeting, there is an agreement related to the RLF after CHO as below:
	Agreements:
An explicit indicator is added in the RLF report indicating whether the last executed HO before the RLF in the target cell was a CHO HO


We can see that when RLF occurs after successful CHO recovery, only an indicator indicating whether the last executed HO before the RLF in the target cell was a CHO HO is recorded in RLF Report. In order to analyze CHO to wrong cell case 4, the former RLF Report which is used to record CHO failure shall be kept and merge with the new one which is related to the RLF after CHO recovery.
Currently, RAN2 have finished the discussion on the content of RLF Report. From RAN3’s point of view, if RLF Report cannot meet RAN3 requirement, we shall send LS to RAN2.
Proposal 4: Currently, RAN2 agree to introduce only an explicit indicator to indicate whether the last executed HO before the RLF in the target cell was a CHO HO. It cannot meet the requirement to analyse CHO failure type for CHO to wrong cell case 4. A LS to RAN2 is needed.
To analysis CHO to wrong cell case 4, RAN2 has to record CHO failure, CHO recovery success, RLF and then RRC reestablishment in RLF Report. But we notice that there may be a UE RLF Report retrieve procedure occurs after successful CHO recovery as below:


Figure 1: CHO to wrong cell case 4
Step 1~3: CHO execution fails; the UE attempts to CHO recovery to a CHO candidate cell and successes.
Step 4: After receiving rlf-InfoAvailable IE in RRCReconfigurationComplete message from Uu in step 3, NG-RAN may retrieve UE RLF Report. After that UE shall clear the stored RLF Report as the text in TS38.331 below:
	3>	discard the rlf-Report from VarRLF-Report upon successful delivery of the UEInformationResponse message confirmed by lower layers;


Step 5: a RLF occurs shortly after CHO recovery. UE shall record a new RLF Report. For easy description, we may call the former RLF Report RLF Report A and the new RLF Report RLF Report B.
Step 6~7: when UE re-connected to network, RLF Report B will be fetched.
If RLF Report A is sent to source NG-RAN separately, source NG-RAN may detect CHO to wrong cell failure type and the more suitable cell shall the CHO recovery cell because source NG-RAN is not aware of the RLF occurs shortly after CHO recovery.
RLF Report B will be sent to CHO target cell in which RLF occurred, and a too late legacy HO failure type may be detected because UE reported timer is absent.
In fact, it is CHO to wrong cell failure type which needs to take both RLF Report A and B into consideration.
Proposal 5: It is proposed to ask RAN2 to consider how to collect all RLF Report for CHO to wrong cell case 4 in case that network may fetch UE RLF Report after successful CHO recovery.

2.3 XnAP message
In last RAN3 meeting there is an open issue on how to reuse FAILURE INDICATION message.
	whether new initiating condition is needed in FAILURE INDICATION message for CHO;


After successful CHO recovery, UE may fetch RLF Report which needs to be sent to source NR-RAN for MRO analysis. 
Nowadays there are two solutions for introducing CHO recovery procedure in Failure Indication message.
Solution 1: Introducing a new initiating condition for CHO recovery procedure. 
Solution 2: Reused original RRC Reestablishment initiating condition.
As for me, we support solution 1 for the reasons below.
1. In original RRC Reestablishment choice in Failure Indication message, C-RNTI, ShortMAC-I and Failure cell PCI IE is mandatory present which cannot be reused by CHO recovery procedure because NG-RAN will receive RRCReconfigurationComplete message from Uu in CHO recovery procedure and there is no C-RNTI, ShortMAC-I and Failure cell PCI IE in RRCReconfigurationComplete message. 
2. Only Re-establishment cell CGI IE can be reused. The benefit is limited.
3. After successful CHO recovery, RLF may occur and RRC Reestablishment procedures may be triggered as discussed in above figure1. If reusing RRC Reestablishment initiating condition for CHO recovery, there may be two RRC Reestablishment procedures in one CHO which may lead to ambiguity.
Proposal 6: It is proposed to enhance Failure Indication to include a new initiating condition for CHO recovery under which CHO recovery cell ID and RLF Report may be needed.

2.4 CHO execution condition(s) and candidate cell list
In last RAN3 meeting, there is an open issue as below:
	clarify whether RAN2 agreed RLF-report for CHO is sufficient for MRO purpose before discussing network-based solution


RAN2 has already agreed to introduce this information and this issue has been closed in last RAN2 meeting.
Therefore, it is not necessary for network to record CHO execution condition(s) and candidate cell list. Proposal 7: because UE-based solution has been agreed and RAN2 has finished this discussion, it is not necessary for network to record CHO execution condition(s) and candidate cell list.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1:RAN2 has agreed to introduce timer C and timer D for CHO. It is RAN3’s responsibility to select which timer shall be used to detect CHO failure type. We prefer to timer D
Proposal 2: To cover above case 3 and case 7, it is proposed to describe CHO too late failure type separately as below:
Intra-system Too Late CHO: CHO is configured but there is no recent CHO execution for the UE prior to the connection failure e.g. the UE report timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).
Proposal 3: It is proposed to describe CHO failure type detection separately and included the above mixed cases in TS38.300.
Observation: When RLF occurs after CHO failure and CHO recovery success, UE stored previous RLF Report will be discarded.
Proposal 4: Currently, RAN2 agree to introduce only an explicit indicator to indicate whether the last executed HO before the RLF in the target cell was a CHO HO. It cannot meet the requirement to analyse CHO failure type for CHO to wrong cell case 4. A LS to RAN2 is needed.
Proposal 5: It is proposed to ask RAN2 to consider how to collect all RLF Report for CHO to wrong cell case 4 in case that network may fetch UE RLF Report after successful CHO recovery.
Proposal 6: It is proposed to enhance Failure Indication to include a new initiating condition for CHO recovery under which CHO recovery cell ID and RLF Report may be needed.
Proposal 7: because UE-based solution has been agreed and RAN2 has finished this discussion, it is not necessary for network to record CHO execution condition(s) and candidate cell list.
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[bookmark: _Toc14165662]Start of the first change
The detailed detection mechanisms for too late CHO, too early CHO and CHO to wrong cell are carried out through the following in the NG-RAN node that served the UE before the reported connection failure:
-	Intra-system Too Late CHO: CHO is configured but there is no recent CHO execution for the UE prior to the connection failure e.g. the UE reported timer is absent or larger than the configured threshold (e.g. Tstore_UE_cntxt).
-	Intra-system Too Early CHO: there is a recent CHO execution for the UE prior to the connection failure e.g. the timer D is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the cell UE attempts to re-connect is the cell that served the UE at the last handover initialisation.
-	Intra-system CHO to Wrong Cell: there is a recent CHO execution for the UE prior to the connection failure e.g. the timer D is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the cell UE attempts to re-connect/the cell UE attempts CHO recovery is neither the cell that served the UE at the last handover initialisation nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward.
The "UE reported timer" above indicates the time elapsed since the last handover initialisation until connection failure or the time elapsed since the CHO execution until connection failure.
End of the first change
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