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At TSG-RAN WG3 #110-e meeting, some agreement on support of MRO for DAPS mobility enhance has been achieved and there is still some FFS needs further discuss. In this contribution we will discuss FFS and provides some point of view on MRO for DAPS mobility enhance.
Discussion
2.1 Discuss on failure cases in DAPS handover
At TSG-RAN WG3 #110-e meeting, failure cases for DAPS have been raised as below which need further discuss.
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Figure 1 DAPS failure cases
At TSG-RAN WG3 #110-e meeting, there is a FFS as below:
	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.


According to text in TS38.331 [1], When UE success RACH to target cell, T310 for source SpCell will be stopped.
	1>	if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell group successfully completes a Random Access procedure triggered above:
2>	stop timer T304 for that cell group;
2>	stop timer T310 for source SpCell if running;


After a successful handover, T310 is stopped for source SpCell and RLF cannot occur as the result of T310 expires.
But RLF may occur for many reasons as below in TS38.331 [1]:
	[bookmark: _Hlk43702702][bookmark: _Toc46439203][bookmark: _Toc46444040][bookmark: _Toc46486801]5.3.10.3	Detection of radio link failure
The UE shall:
1>	if any DAPS bearer is configured:
2>	upon T310 expiry in source SpCell; or
2>	upon random access problem indication from source MCG MAC; or
2>	upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2>	upon consistent uplink LBT failure indication from source MCG MAC:
3>	consider radio link failure to be detected for the source MCG i.e. source RLF;
3>	suspend the transmission of all DRBs in the source MCG;
3>	reset MAC for the source MCG;
3>	release the source connection.


After successful access to target cell in DAPS handover, there may be data transferred in source cell for DL. For AM DRBs configured, the maximum number of retransmissions for source MCG RLC may be reached and RLF may occur.
So, case 3 and case 8 may exist.
Proposal 1: It is proposed to support all cases including case 3 and case 8 in figure 1.
Besides these cases, a mixed scenario of case 1 and case 6 may also be discussed such as HOF@Target->report DAPS HO failure@src->RLF@src.
If RLF@src occurs shortly after the DAPS failure, DAPS configuration also needs to be optimized. We just call it case x.
Proposal 2: It is proposed to consider the mixed scenario of case 1 and case 6: HOF@Target->report DAPS HO failure@src->RLF@src.
For the above case 2/case 5/case 7, we need to further discuss the failure type. The cause of RLF@src in case 2/case 5/case 7 may be due to the improper configuration of previous handover or current DAPS handover according to the UE Report timer.
The process is illustrated in figure 2. The first HO may be legacy HO or DAPS.


Figure 2 Mixed cases of HO and DASP
For legacy HO, RLF occurs shortly after a successful legacy HO and this may be a too early or HO to wrong cell failure type. But if HO is followed by a DAPS HO as figure 1, it will lead to RLF@src in DASP HO(case 2).
The second part in figure 2 may be DAPS case 2/case 5/case 7. But if the UE report timer is short, it is not DAPS handover failure in fact. The first HO should be optimized which may be legacy HO failure or DAPS failure.
If RLF@src may occur after DASP RACH (success or failure), there will be another mixed case of HO and DASP as illustrated in figure 3.


Figure 3 Mixed cases of HO and DASP
The second part in figure 3 may be DAPS case 1/case 3/ case 6/case 8. But if the UE report timer is short, it is not DAPS handover failure in fact. The first HO should be optimized.
Proposal 3: It is proposed for RAN3 to consider the scenario that a successful HO followed by a DASP HO.

2.2 DAPS stage2 failure type definition
For the failure cases discussed above, we will discuss the Ho failure type here.
Too late DAPS handover
For Case 2/Case 3: RLF@src (i.e. RLF is only detected in the source PCell and no failure in target PCell) may be defined as a type of too late DAPS handover.
Too early DAPS handover
For Case 1 (RLF is not detected in the source PCell and UE fails to access target cell), it may also be defined as a type of too early DAPS handover. For DAPS keeping source connection during handover, we can use source connection to judge too early DAPS failure type.
For case 4(RLF is not detected in the source PCell and RLF occurs shortly after a successful handover), if the re-establishment cell ID is source cell, it may be too early DAPS handover.
DAPS handover to wrong cell
For Case 4/Case 5/Case 7/Case 8, if the re-establishment cell ID is not source and target cell, they may be DAPS handover to wrong cell.
For Case 6 and Case x (for proposal 3), if UE cannot revert to source cell and re-establishment cell ID is not source and target cell, they may be DAPS handover to wrong cell.
Proposal 4: It is proposed for RAN3 to confirm the DASP handover failure type for cases in subsection 2.1.
According to classification of the cases, Stage2 DAPS failure types are defined as follows:
[Too Late DAPS 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.
-	An RLF occurs in DAPS handover source cell when UE is accessing to the target cell. (for DAPS Case 2/3)
[Too Early DAPS 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. (Include DAPS Case 4)
-	UE fails to access target PCell during DAPS handover and UE fallback to source PCell. (for DAPS Case 1)
[DAPS 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. (Include DAPS Case 4/5/6/7/8/x)
The yellow part text are DAPS specific failure type and cannot be merged into traditional MRO definition. So, it is proposed to define DAPS specific failure types as above.
Proposal 5: It is proposed to define DAPS specific failure types as above since it is hard to merge DAPS specific failure type into legacy MRO definition.

2.3 Recording time information for RLF@src
For DAPS HO, UE can keep connections with source cell and target cell simultaneously during the DAPS handover execution. UE may suffer from both RLF in source cell and access failure in handover target cell during one DAPS handover execution. So, failure information for both source cell and target cell should be recorded in RLF Report.
RAN2 have achieve some agreements in last meeting as below：
	Agreements:
	At least the following cells’ related cell and beam measurements are included in the UE report associated to DAPS failure (try to reuse existing information):
	a.	Source cell of the DAPS
	b.	Target cell of the DAPS


Legacy MRO IE is used to record failure@target. For RLF@src, the information agreed by RAN2 is not enough. For all the failure case related to RLF@src, it may occur during DAPS execution, or during reverting to source cell after DASP HO failure or success, or after reverting to source cell. So, the time information for RLF@src is also needed.
timeConnFailure is define as below in TS38.331 [1]. 
	timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.


The definition of timeConnFailure shall be revised as the time elapsed since the last HO initialization until connection failure which occurs in DASP target cell.
Proposal 6: It is proposed to reuse timeConnFailure IE to record the time duration from the last HO initialization to DAPS HO failure or RLF@trg.
Besides, we think it is also needed to record whether RLF@src occurs or not since it is expected to transfer data via both source and target side during DAPS HO procedure. It could be realized by introducing a timer to record the time duration from the last HO initialization to RLF@src. If no RLF@src occurs, the timer is zero. It is similar with the timeConnFailure which may be defined as the time elapsed since the last HO initialization until connection failure which occurs in DASP source cell.
Proposal 7: It is proposed to introduce a timer which is defined as the time elapsed since the last HO initialization until connection failure occurred in DASP source cell.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It is proposed to support all cases including case 3 and case 8 in figure 1.
Proposal 2: It is proposed to consider the mixed scenario of case 1 and case 6: HOF@Target->report DAPS HO failure@src->RLF@src.
Proposal 3: It is proposed for RAN3 to consider the scenario that a successful HO followed by a DASP HO.
Proposal 4: It is proposed for RAN3 to confirm the DASP handover failure type for cases in subsection 2.1.
Proposal 5: It is proposed to define DAPS specific failure types as above since it is hard to merge DAPS specific failure type into legacy MRO definition.
Proposal 6: It is proposed to reuse timeConnFailure IE to record the time duration from the last HO initialization to DAPS HO failure or RLF@trg.
Proposal 7: It is proposed to introduce a timer which is defined as the time elapsed since the last HO initialization until connection failure occurred in DASP source cell.
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[Too Late DAPS 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.
-	An RLF occurs in DAPS handover source cell when UE is accessing to the target cell. (for DAPS Case 2/3)
[Too Early DAPS 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. (Include DAPS Case 4)
-	UE fails to access target PCell during DAPS handover and UE fallback to source PCell. (for DAPS Case 1)
[DAPS 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. (Include DAPS Case 4/5/6/7/8/x)
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