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[bookmark: _Ref178064866]Introduction
In last RAN3 meeting, the following agreements are captured:
Work on scenarios of near failure LTM
Work on scenarios for the differentiation of too early LTM, too late LTM and LTM to wrong cell
R19 SON/MDT solution discussion is based on R18 work.
Based on above agreements, here we provide some analysis on MRO for LTM.
Discussion
In last RAN2 meeting, the following LTM failure cases have been agreed by RAN2. RAN3 may follow RAN2’s agreements.
For LTM MRO, RAN2 considers the following three connection failure cases:
-	Too late LTM
-	Too early LTM
-	LTM to wrong cell
For too late LTM, the following sub-cases are considered but we may down prioritize later (not limiting):
-	Case 1a: the UE detects RLF in source cell after receiving LTM candidate configurations and performs reestablishment procedure.
-	Case 1b: the UE detects RLF in source cell after receiving LTM candidate configurations, selects an LTM candidate cell, detects HOF with the selected LTM cell.
-	Case 1c: the UE detects RLF in source cell after receiving LTM candidate configurations, and successfully completes LTM execution with the selected LTM candidate cell.
For too early LTM, the following sub-cases are considered but we may down prioritize later (not limiting):
-	Case 2a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
-	Case 2b: the UE detects HOF/RLF in the LTM target cell, selects the source cell which is also an LTM candidate cell, detects HOF with the source cell, and performs reestablishment procedure.
-	Case 2c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected source cell which is also an LTM candidate cell.
LTM to wrong cell, the following sub-cases are considered but we may down prioritize later (not limiting):
-	Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the cell which is different from the source or target one.
-	Case 3b: the UE detects HOF/RLF in the LTM target cell, selects an LTM candidate cell which is different from the source or target one, detects HOF with the selected LTM candidate cell, and performs reestablishment procedure.
-	Case 3c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected LTM candidate cell which is different from the source or target one.

Since LTM is based on CHO, CHO failure case which is captured in [1] in R17 may be reviewed first in order to compare the difference and reuse if possible.
The following table illustrates the relationship between CHO failure case and LTM failure case defined in RAN2 above.
	Failure type
	LTM failure case
	Corresponding CHO failure case in [1]

	Too late failure type
	1a
	Too late CHO Case 1

	
	1b
	too late CHO Case 2

	
	1c
	

	Too early failure type
	2a
	too early CHO Case 1 and Case 2

	
	2b
	Similar to too early CHO Case 1 and Case 2, but not combined with legacy CHO

	
	2c
	

	To wrong cell failure type
	3a
	CHO to wrong cell Case 1

	
	3b
	CHO to wrong cell Case 3

	
	3c
	CHO to wrong cell Case 2


We can see that for each LTM failure case defined by RAN2 there is a corresponding CHO failure type captured in R17. The main difference is for too early failure type. The reason is after failure, CHO can only perform RRC reestablishment to source cell while LTM may perform Recovery procedure to source cell because source cell may be included in candidate cell list in LTM. So, for too early failure type only the procedure by which UE goes back to source cell is different. Others are all the same.
Observation 1: For each LTM failure case agreed by RAN2, there is a corresponding CHO failure type which is captured in [1] in R17 except case 2b/2c of too early LTM.
According to above analysis, since LTM failure case is covered by CHO failure case, we could reuse CHO failure type detection mechanisms for LTM.
Proposal 1: It is proposed to reuse CHO failure type detection mechanisms for LTM with necessary update.
For too late and to wrong cell failure type, there is no obvious difference between CHO failure type and LTM failure type according to above table. So, only LTM scenario is captured in stage2 description.
For too early failure type, the description on LTM recovery to source cell is added.
Therefore, the updated detection mechanisms are 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/LTM is configured but the CHO/LTM execution is not initiated 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 Handover: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the successful re-connect cell/LTM recovery cell is the cell that served the UE at the last handover initialisation or fall back to the source cell configuration in case of DAPS HO.
-	Intra-system Handover to Wrong Cell: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer 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/LTM 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.
Proposal 2: It is proposed for RAN3 to discuss the above stage2 description.
Reviewing the CHO failure cases defined in R17, because of complexity, actually some CHO failure cases are not supported. For example, the recovery cell ID in RLF report is recorded as the following text in TS38.331.
1>	if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the masterCellGroup in the MCG VarConditionalReconfig and the condExecutionCondPSCell is not configured for the corresponding condReconfigId in the MCG VarConditionalReconfig:
2>	if the UE supports RLF-Report for conditional handover, set the choCellId in the VarRLF-Report to the global cell identity, if available, otherwise to the physical cell identity and carrier frequency of the selected cell;
2>	apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3;
We can see that choCellId IE in RLF Report is recorded upon selecting a recovery NR cell but the result of CHO recovery procedure is not recorded in RLF Report. So, CHO to wrong cell Case 2 and case 3 cannot be distinguished by RLF Report in R17.
Observation 2: In R17 MRO for CHO, network cannot distinguish CHO recovery success and CHO recovery failure case by RLF report.
Another example is the case: RLF occurs after CHO recovery success, a new RLF Report would be generated after successful CHO recovery procedure. This new RLF Report would overwrite the previous one which triggered by CHO handover failure. So, the failure after successful CHO recovery procedure may require record two consecutive RLF failure information, i.e. CHO to wrong cell Case 4 is not supported in R17.
Observation 3: In R17 MRO for CHO, the issue of two consecutive RLF report in CHO recovery success but failure was not fully addressed because of complexity.
Since LTM failure type is similar to CHO failure type, we could take R17 CHO as base line. But considering CHO failure type is not fully supported currently, LTM failure case beyond CHO should not be pursued.
Proposal 3: It is proposed to take MRO for CHO as the base line for MRO for LTM, i.e. LTM failure case does not pursue to be supported if corresponding CHO failure case is not supported.
In last RAN2 meeting, the following agreements have been captured.
RAN2 considers SHR, RA report and RLF for MCG LTM SON.
RAN2 will start work on MCG LTM.
RAN3 may follow RAN2 agreements and first consider MCG failure.
Proposal 4: It is proposed to follow RAN2 agreements and first discuss MCG LTM.  
The goal of LTM is to enable a serving cell change via L1/L2 signalling, in order to reduce the latency, overhead and interruption time. UE may perform frequent and repeated handover within candidate cell list. Is there Ping-Pong issue during LTM triggered frequent and repeated handover needs consideration.
According to the LTM scenario, frequent and repeated handover may be normal. Moreover, it is hard for RRC to record every PCell information in legacy UHI because L1L2 make trigger handover very fast and RRC cannot catch up with L1L2.
Proposal 5: It is proposed for RAN3 to discuss how to tell frequent LTM handover from ping-pong issue and whether/how to update UHI during LTM.
Both RAN2 and RAN3 have agreed to support SHR during LTM. The agreement is as below:
Work on scenarios of near failure LTM
There is an issue on how to configure SHR triggering thresholds. As the text in TS38.331, SHR configuration would be released after successful handover. During frequent and quick LTM handover, it may be hard for RRC to configure SHR triggering thresholds during each handover. We may discuss the possibility of configuring SHR triggering thresholds together with the LTM configuration for each LTM candidate cell before LTM execution. 
Proposal 6: It is proposed to configure SHR triggering thresholds together with the LTM configuration for each LTM candidate cell before LTM execution. 
During the following LTM triggered handover, more than one times of failure or near failure maybe occur. Since the LTM triggered handover may be frequent and quick, network may be not able to fetch SHR or/and RLF Report before the next failure or near failure occurs which may cause overwriting issue. How to record multiple failures or near failures needs RAN2 consideration. 
Proposal 7: It is proposed to discuss how to record multiple failures or near failures information during LTM triggered handover.
L1L2 measurement result is used to trigger LTM which is similar to RRC measurement result to trigger legacy handover. Since RRC measurement result is included in RLF Report and SHR to assist legacy MRO, L1L2 measurement result may be also recorded accordingly. RAN3 may send LS to RAN2 for this requirement.
Proposal 8: It is proposed to include L1L2 measurement result in RLF Report and SHR.
Conclusions
Observation 1: for each LTM failure case agreed by RAN2, there is a corresponding CHO failure type which is captured in [1] in R17 except case 2b/2c of too early LTM.
Proposal 1: It is proposed to reuse CHO failure type detection mechanisms for LTM with necessary update.
Proposal 2: It is proposed for RAN3 to discuss the above stage2 description.
Observation 2: In R17 MRO for CHO, network cannot distinguish CHO recovery success and CHO recovery failure case by RLF report.
Observation 3: In R17 MRO for CHO, the issue of RLF report overwriting in CHO recovery failure was not addressed because of complexity.
Proposal 3: It is proposed to take MRO for CHO as the base line for MRO for LTM, i.e. LTM failure case does not pursue to be supported if corresponding CHO failure case is not supported.
Proposal 4: It is proposed to follow RAN2 agreements and first discuss MCG LTM.  
Proposal 5: It is proposed for RAN3 to discuss how to tell frequent LTM handover from ping-pong issue and whether/how to update UHI during LTM.
Proposal 6: It is proposed to configure SHR triggering thresholds together with the LTM configuration for each LTM candidate cell before LTM execution. 
Proposal 7: It is proposed to discuss how to record multiple failures or near failures information during LTM triggered handover.
Proposal 8: It is proposed to include L1L2 measurement result in RLF Report and SHR.
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[bookmark: _Toc46502095][bookmark: _Toc51971443][bookmark: _Toc52551426][bookmark: _Toc163030137]15.5.2.2.2	Connection failure due to intra-system mobility
<<<<<<<<<<<<<<<<<< Begin of the changes >>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _GoBack]The detailed detection mechanisms for too late handover, too early handover and handover 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 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/LTM is configured but the CHO/LTM execution is not initiated 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 Handover: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer is smaller than the configured threshold (e.g. Tstore_UE_cntxt), and the first re-establishment attempt cell/the successful re-connect cell/LTM recovery cell is the cell that served the UE at the last handover initialisation or fall back to the source cell configuration in case of DAPS HO.
-	Intra-system Handover to Wrong Cell: there is a recent handover for the UE prior to the connection failure e.g. the UE reported timer 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/LTM 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.
<<<<<<<<<<<<<<<<<< End of the changes >>>>>>>>>>>>>>>>>>>>>>>
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