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At TSG-RAN WG3 #113-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 Ambiguous CHO failure type detection
In last RAN3 meeting，we raise the issue on ambiguous CHO failure type detection in figure 1. After discussion, there is no consensus.


Figure 1 CHO failure type

	· whether the use case on ambiguous CHO failure across two CHO configurations is valid;


The main reason for ambiguity is there is no time requirement for detecting CHO too late failure type in current stage 2 text. On the contrary, for legacy MRO too late detection, UE report timer is needed. So, we propose to use CHO report timer to detect CHO too late failure type.
Proposal 1: It is proposed to introduce a time requirement for detecting CHO too late failure type to be aligned with legacy MRO.
For two consecutive CHO HOs, some companies believe it shall be separated into two HO procedures. For legacy HO, it is HO CMD to separate two consecutive handover and to restart UE report timer. For CHO, it is a little complex. According to current CHO report timer definition, it will be restated upon CHO execution. It means that the two handover procedures are separated by CHO execution, not CHO configuration. How to separate two consecutive CHO HOs is basically How to define timeConnFailure which needs further discussion.
We notice that RAN2 is discussing how to define timeConnFailure in RLF Report in RAN2 #115 meeting which aims to solve two consecutive CHO HOs and there is no consensus yet.
Proposal 2: It is proposed that RAN3 may wait for RAN2 progress and then discuss how to solve ambiguous CHO failure type detection.
As we can see, MRO for CHO is more complex than legacy HO and different UE report time and detection mechanics may be introduced for CHO failure type definition. So, separated CHO failure type detection may be needed.
Proposal 3: It is proposed to describe CHO failure type detection separately.
2.2 XnAP message
The following XnAP messages will be reused in CHO as the agreements in last RAN3 meeting.
	Reuse FAILURE INDICATION message and HANDOVER REPORT message to transfer failure related information for CHO. The detailed information in the messages needs to wait for RAN2’s progress.


After successful CHO recovery, UE may fetch RLF Report which needs to be sent to source NR-RAN for MRO analysis. 
The detailed information still needs to wait for RAN2’s process but at this time RAN3 may begin discussing how to reuse Failure Indication message in CHO recovery procedure.
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. C-RNTI, ShortMAC-I and Failure cell PCI IE in Failure Indication message is mandatory present which cannot be reused by CHO recovery procedure and only Re-establishment cell CGI IE may be reused. The benefit is limited.
2. After successful CHO recovery, RLF may occur and RRC Reestablishment procedures may be triggered. 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 4: 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.

2.3 CHO execution condition(s) and candidate cell list
In last RAN3 meeting, we have discussed issue on how to maintain CHO execution condition(s) and candidate cell list and there are three options as below.
	Option 1: Source node sends candidate cell list and CHO execution condition(s) to the target after receiving Handover Success message, e.g. in a new XnAP message, and the target transmits the info back to the source in Handover Report message [9]; 
Option 2: Source node stores UE context [10]; 
Option 3: Source nod transmits the mobility information to the target node where the successful CHO is completed, and the target node sends the mobility information back to the source node via HANDOVER REPORT message [1].


In last RAN2 meeting, the agreements related to this issue have been achieved as below.
	Agreements in 113bis are confirmed as:
1	Include in the RLF-report for CHO the following:
a.	Configured CHO execution condition(s) (A3 and/or A5 event configuration, TTT values)
c.	Latest radio measurement results of the candidate target cells
Try to reuse existing mechanism as much as possible.
Agreement a. can be revisited if RAN3 has further progress on it.


UE-based solution has been agreement by RAN2, so it is not necessary for network to record CHO execution condition(s) and candidate cell list. Moreover, network is not aware of which CHO candidate cell list is applied when CHO execution and may not achieve accurate result even though network spend lots of cache resource and interface resource.
Proposal 5: because UE-based solution have been agreed by RAN2, it is not necessary for network to record CHO execution condition(s) and candidate cell list.
2.4 DAPS Failure scenarios
In last RAN3 meeting, there is an agreement as below.
	For failure cases in DAPS HO, case 9 will not be considered.


But in RAN2 there is a same case have been agreed as below.
	RAN2
	Description

	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



For RAN2 scenario 1b, a timer has been introduced to detect RLF@src after fallback as below.
	Agreements:
1	In case the RLF occurs in source cell after fallback, the timeConnSourceFailure is used to represent the time elapsed between the DAPS HO execution and the RLF in the source.


We can see that RAN2 and RAN3 are not aligned at this time. As leading WG, RAN3 may initiate a LS to RAN2 to achieve common understanding.
Proposal 6: It is proposed for RAN3 to send LS to RAN2 to coordinate available DAPS scenarios.
Conclusions
Based on the discussion in section 2 the followings are proposed:
Proposal 1: It is proposed to introduce a time requirement for detecting CHO too late failure type to be aligned with legacy MRO.
Proposal 2: It is proposed that RAN3 may wait for RAN2 progress and then discuss how to solve ambiguous CHO failure type detection.
Proposal 3: It is proposed to describe CHO failure type detection separately.
Proposal 4: 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 5: because UE-based solution have been agreed by RAN2, it is not necessary for network to record CHO execution condition(s) and candidate cell list.
Proposal 6: It is proposed for RAN3 to send LS to RAN2 to coordinate available DAPS scenarios.
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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: 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), and CHO is configured but the CHO execution is not initiated for the UE prior to the connection failure.
-	Intra-system Too Early CHO: 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 is the cell that served the UE at the last handover initialisation.
-	Intra-system CHO 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 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 CHO triggering until connection failure.

End of the first change
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