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1. Introduction

In RAN3#113-e meeting, the CHO and DAPS HO was discussed during Mobility Enhancement Optimization. For CHO, there are still some open issues. 

The following open issues are to be continued:

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

· whether to have separate failure type detection for CHO in stage 2;

how the source gNB gets CHO execution condition(s) and candidate cell list: further check RAN2’s UE based solution, and further discuss network-based solution.
In this paper, we will discuss the CHO related open issues and give our considerations on the potential solutions.
2. Discussion

2.1
Discussion on ambiguous CHO failure 
· whether the use case on ambiguous CHO failure across two CHO configurations is valid;

In RAN2#114-e, it was agreed that:

Agreements:

1
To represent Timer C, i.e. the “Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell” introduce a new timer, e.g. timeSinceCHOReconfig.

In RAN2#115-e meeting, it was being discussed on the way to derive the Time D via explicit or implicit options.

FFS in the next meeting:

Proposal 1
RAN2 to select one of the following two options to represent Time D:

a.
Option 1: The “Time D” is equal to the timeConnFailure, which is supposed to start at CHO execution and stop when the HOF/RLF occurs. 

b.
Option 2: The timeConnFailure is supposed to start at reception of the CHO configuration and stop when the HOF/RLF occurs. The “Time D” is equal to the difference between timeConnFailure and “Time C” 

Based the information from RAN2, we can know that the network can know the three time periods as showed in the below figure, based on the direct reporting or implicit calculation from the RLF report.
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Figure 1 CHO time info in RAN2
As described in [1], there is a scenario seems match two MRO failure types detection mechanisms simultaneously as figure 1 below:

· For CHO2, it will be a too late handover failure type because CHO2 is configured but the CHO2 execution is not initiated prior to RLF;

· If UE reported timer, i.e. from CHO1 execution to RLF, is smaller than the configured threshold, it may be a too early or handover to wrong cell failure type
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Figure 2 CHO failure type

The UE reported timer for CHO 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.


In our understanding, there may be two potential UE implementations for the above case.

Option 1: UE only reports the timer related to the CHO2
At the reception of CHO1 configuration, the UE starts CHO1 related timers, e.g., time C and time D or timeConnFailure depending on RAN2 future conclusion. 

When the UE receives the CHO2 configuration. It stops all the timers started with CHO1 configuration. Instead, the UE will start the timer(s) related to CHO2. Therefore, when RLF occurs in CHO2 cell, the UE only reports the CHO2 related timers. Correspondingly, the network can derive the timeConnFailure which indicates the time elapsed since CHO2 configuration until the RLF. The timeConnFailure related timer may be short. The network can identify that there was CHO2 which was not triggered. In option 1, there is no ambiguous CHO failure based on network analysis. 
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Figure 3 option 1

Option 2: UE reports the timer related to CHO2 and the time related to CHO1
When the UE receives CHO1 configuration, it starts CHO1 related timers.

When the UE receives CHO2 configuration, it resets timer C and timer for timeConnFailure because the UE receives a new CHO2 configuration. Simultaneously, it keeps timer D running and starts CHO2 related timers.

In this case, since CHO2 configuration is not triggered, the timer C for CHO2 will be set to the maximum value or at least the one which is larger than the timeConnFailure.
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Figure 4 option 2
As a result, the network will get the red timers. The first timerConnFailure is from CHO2 configuration to RLF and is smaller than the time C which is from the CHO2 configuration to the CHO2 execution. Besides, it is obvious that the timer D from CHO execution to RLF is larger than the timerConnFailure. For intelligent network, it will know it is impossible that the timer (D) from CHO execution to RLF or the timer (C) from CHO configuration to CHO execution is larger than the one (timerConnFailure) from CHO configuration to RLF. Subsequently, the network will ignore the timer from CHO1 execution to RLF and depend on the timer from CHO2 configuration to RLF for the failure type decision.

Based on the above analysis, we believe that there will not be ambiguous for the network on the CHO failure type.

Proposal 1: The use case on ambiguous CHO failure across two CHO configurations is invalid. 

2.2 No separate CHO failure detection
· whether to have separate failure type detection for CHO in stage 2;

In previous RAN3 meeting, we agreed to reuse the legacy MRO definition for CHO and related updates were captured. Currently, the modified descriptions on the legacy MRO detection mechanism can work well for CHO use case. 

Proposal 2: No separate failure type detection for CHO in stage 2.
2.3 UE context for CHO
how the source gNB gets CHO execution condition(s) and candidate cell list: further check RAN2’s UE based solution, and further discuss network-based solution.
For legacy MRO functionality, it is possible for the source node to store sufficient information. If the source node decides to support this kind of CHO candidate optimisation, the source node can store the related information and use the source C-RNTI and TimeSinceFailure provided in the RLF report from the UE to check the context, especially in case that the source node has known there was an RLF in source or HOF in target.  In addition, it should further be noted that retrieval of information is also possible in the previous serving cell, if failure happens shortly after handover and in case HANDOVER REPORT message is sent. This could be done for the source node in two ways:

· using the source CRNTI that was used in the preparation of the last successful handover to identify a specific UE context, or

· using the Mobility Information IE. This used by the source node to form different types of groups, thereby reducing the need to store the full UE context. 
In our understanding, the CHO configuration including the CHO candidate cell list and corresponding execution conditions is kind of UE context. It is reasonable for the source node implements to form different types of groups for CHO configurations, thereby reducing the need to store the full UE context. As stated in the above section, the source node could create different mobility information groups also taking the assigned CHO candidate cells and/or corresponding CHO execution conditions into account. With this assumption, we prefer to use the mobility information for the retrieval of the UE context after successful CHO.
Proposal 3: If a network solution is needed, the source node can transmit the mobility information to the target CHO node where the successful CHO is completed and the target CHO node sends the mobility information back to the source node via HANDOVER REPORT message.
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Figure 5 NW-based mobility information delivery
In last RAN3#113-e meeting, it was argued in [2] that the above solution cannot work well for agreed Case 3 for CHO to a Wrong cell.
	Case 3: the UE receives CHO configuration; the CHO execution fails; the UE attempts to CHO recovery to a CHO candidate cell but fails; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the previously selected target cells.


As stated in case 3, the CHO execution fails and the CHO recovery attempts also fails. Consequently, the source node will not receive HO SUCCESS message from any of the candidate CHO target cell. It is desirable for the source node to realize that there is no successful CHO. It seems a straight-forward solution for the source node to store the CHO related configuration for the UE.

Observation: The NW-based CHO context storage solution can work for agreed case for CHO to a wrong cell.
3 Conclusion

In this paper, we mainly discuss SON for mobility enhancement optimization, and we have the proposals:

Proposal 1: The use case on ambiguous CHO failure across two CHO configurations is invalid. 
Proposal 2: No separate failure type detection for CHO in stage 2.
Observation: The NW-based CHO context storage solution can work for agreed case for CHO to a wrong cell.

Proposal 3: If a network solution is needed, the source node can transmit the mobility information to the target CHO node where the successful CHO is completed and the target CHO node sends the mobility information back to the source node via HANDOVER REPORT message.
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