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At TSG-RAN WG3 #111-e meeting, some agreement on support of MRO for DAPS mobility Enhancement 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 Enhancement.
Discussion
2.1 Discuss on failure cases in DAPS handover
At TSG-RAN WG3 #111-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 #111-e meeting, there is a FFS as below:
	Use cases for MRO of DAPS handover:
-	It is FFS whether case 3 and case 8 should be deprioritized
-	It is FFS whether case 9 and case 10, case 11 (successful DAPS HO without RLF@source) should be considered


For case 1, UE fallback to source PCell after DAPS handover fails and the failure type is too early handover.
For case 9: RLF occurs in source cell after case 1, i.e. HOF@Target->report DAPS HO failure@src->RLF@src.
According to legacy MRO method, the time between HOF@Target and RLF@src may be needed to judge whether UE can keep stable after reverting. If time between HOF@Target and RLF@src is relatively long which means UE keeps stable, there may be another too late handover after DAPS. But if RLF@src occur shortly after reverting, it is the DAPS needs to be optimized because both source link and target link for DAPS failed. 
For case 9, if UE re-establish to a cell other than DAPS source and target cell, it may be a handover to wrong cell. 
At last RAN2 meeting, an agreement related to this scenario have be achieved as below.
Agreements:
1	Include in the RLF report for DAPS HO, the following measurements (reuse the legacy mechanism and IEs):
	a.	Measurements of neighbour cells when HOF or RLF occurs

2	RAN2 to agree the intention of the following timers:
a.	Time elapsed since DAPS HO execution until RLF occurs in source cell before fallback
b.	Time elapsed since DAPS HO execution until RLF occurs in source cell after fallback
c.	The elapsed time between the execution of DAPS and RLF in target cell
FFS if for the above timers the existing timers can be reused.
RAN2 also agree to introduce a timer to record RLF@src after fallback for case 9.
This scenario is also agreed to be consider at last RAN2 meeting as too late DAPS scenario 1b in the relationship table above.
Proposal 1: It is proposed to be aligned with RAN2 to consider case 9 because the failure type for case 1 and case 9 may be different and we shall optimize case 9 separately.
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 2: It is proposed for RAN2 to consider the scenario that a successful HO followed by a DASP HO.
At last RAN2 meeting, there is an agreement on DAPS scenarios as below:
	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.



The relationship between RAN2 DAPS scenarios with RAN3 cases is listed in the table below:
	RAN2
	Description
	RAN3 related case

	Scenario 1 (too late DAPS): 1a
	· The UE gets an RLF while configured with DAPS bearers, before receiving a HO command
	legacy too late HO

	Scenario 1 (too late DAPS): 1b
	· The UE executes the DAPS HO to the target but it fails
· The UE falls-back to the source cell
· The UE experiences an RLF after the fallback

	Case 9

	Scenario 2 (too early DAPS): 2a
	· The UE executes the DAPS HO to the target but it fails
· The UE falls-back to the source cell

	Case 1

	Scenario 2 (too early DAPS): 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
	May be case 4

	Scenario 2 (too early DAPS): 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
	May be case 4

	Scenario 3 (DAPS to wrong cell): 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
	May be case 5

	Scenario 3 (DAPS to wrong cell): 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
	May be case 4

	Scenario 3 (DAPS to wrong cell): 3c
	· 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 a third cell, different from source and target or it does not find any suitable cell
	May be case 4


It seems that RAN2 and RAN3 are not quite aligned at this time. As leading WG, it is proposed for RAN3 to coordinate on the scenarios with RAN2
Proposal 3: It is proposed for RAN3 to coordinate the scenarios for DAPS with RAN2.

2.2 Successful DAPS HO
For case2, RLF@src occurs and UE successfully access to target cell.
At last meeting, RAN2 achieves an agreement related to case 2 as below:
	At least the following triggering conditions are applied for generating an HO Success Report in the case that the HO succeeds:
a. The UE logs the HO success report if, while doing HO, T310 value exceeds a threshold
b. The UE logs the HO success report if, while doing HO, T312 value exceeds a threshold
c. The UE logs the HO success report if, while doing HO, T304 exceeds a threshold
d. In case of DAPS, if the UE gets an RLF in the source while doing DAPS


We can see that HO Success Report is used to recording the failure information for case 2 and it shall be transferred to source NG-RAN by access and mobility indication message in XN interface. Because UE successfully access to target cell for case 2, UE context in source NG-RAN may have been removed. So, it is necessary to provide all parameters for source NG-RAN to make MRO analysis.
For case 2, it may be a too late DAPS handover. The related parameters to detect too late DAPS handover failure type shall be included in HO Success Report and transferred by access and mobility indication message. The necessary parameter may include:
1. measurement result
2. DAPS indicator. It may be implicitly indicated by other DAPS parameters.
3. Legacy timeConnFailure to indicate the time elapsed since the last HO initialization until connection failure, i.e. for DASP, it shall be the time between the last HO initialization and RLF@src.
Proposal 4: It is proposed to include measurement result, DAPS indicator and Legacy timeConnFailure in HO Success Report for detecting case 2 failure type.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It is proposed to be aligned with RAN2 to consider case 9 because the failure type for case 1 and case 9 may be different and we shall optimize case 9 separately.
Proposal 2: It is proposed for RAN3 to consider the scenario that a successful HO followed by a DASP HO. 
Proposal 3: It is proposed for RAN3 to coordinate the scenarios for DAPS with RAN2.
Proposal 4: It is proposed to include measurement result, DAPS indicator and Legacy timeConnFailure in HO Success Report for detecting case 2 failure type.
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