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Discussion and Decision
1      Introduction
New WI “NR mobility enhancements” was approved in [1]. Conditional HO is one of solution to improve the robustness of handover. 
At RAN2#105bs, lots of agreements were made in both LTE and NR WI. In this contribution, we discuss the further details of the conditional handover. 
2      Discussion

The procedure for condition handover is shown in [4].

We list some key aspects of discussion for conditional handover as below:

Issue 1 When does the UE exit the conditional handover? How can the network abort the conditional handover?

As discussed in [2], the network can abort the conditional handover by explict release or autonomous release by the UE based on pre-configured condition, e.g. timer based on channel condition based. Since these parameters are related to how long the candidate cell reserves the resources, it should be decided by candidate cell, or at least candidate cell should be able to change it’s mind, i.e. cancel the pre-configured resources. In addition, in LTE it is already agreed that source can send RRC reconfiguration message to release a HO command for a candidate cell.   

Proposal 1. The exit condition with resource release using explicit and/or implict signaling is decided by candidate cell itself. The candidate cell can cancel the pre-configued resources at any time. 

Issue 2: What resource can be reserved for conditional HO in the target cell?

The candicate cell has to reserve resources at least to allow the UE access the cell. Resources configured in legacy HO command can be used as baseline. 

Proposal 2. Resources configured in legacy HO command is used as baseline for reserved resources in candicate cell for conditional handover. 

Issue 3: Who generate conditional HO command? It could be same as traditional HO (target generate HO command), or source could generates HO command based on information from target.
Issue 4: When multiple HO commands are triggered, do they remain vaild or does the latest one override the previous one?

Issue 3 and 4 are related to how to support multiple HO commands, i.e. what structure is used for conditional handover command. The issue 4  is also related to whether UE can maintain multiple HO commands for multiple candidate cells and which one is selected.

We list some options as below:

Option 1: add/mod list + release list;

This option provides the full flexibility, i.e. the network can add/modify/release any candicate cell. In the lists, it could consist of:

· Reserved resources (as legacy handover command) generated by target;

· HO execution threshold (new) generated by source;

· Exit condition (new : timer or channel condition decided by candicate cell);

Note: FFS on whether all parameters are forwarded by target as container, or partially by source, partially by target; 

Option 2: only one list, and last one overrides the previousone;
There is limitation on this, i.e. the network has to provide all candidate cells in the same configuration. And the network has to provide all cells, even if the network only wants to add a new cell. In the both options above, UE can maintain multiple HO commands for the multiple candidate cells and uses the HO command for the cell whichever first satisfies the conditional HO execution condition. 

Proposal 3. Add/mod list + release list are used to configure multiple candicate cells from multiple target nodes. 
Proposal 4. Container for a candidate cell configuration and its exit condition is received from a the candidate cell and it is transparently included in the list in the HO command by source.

Proposal 5. Source also includes execution condition for each container of the candidate cell in the list of HO command.
It is also possible that the source node provides the legacy HO command in which case UE can immediately execute the legacy HO command.

Proposal 6. Legacy HO command should overide the CHO command, i.e. the UE should access the target cell indicated in legacy HO command immediately even if the execution condition is met for CHO; 

Simultaneous connectivity and CHO

To achieve the target of 0~ms interruption time, simultaneous connectivity during handover is being discussed. In this case, conditional handover (CHO) can also be considered together with simultaneous connectivity. When UE meets the condition of CHO for a candidate cell, it synchronizes with the target cell while keeping the connection with source. In this case, the issue to address is whether UE continues to receive source cell while executing CHO command.

Since UE can receive multiple CHO commands for multiple candidate cells but it may not immediately execute any CHO command. The source would not know when the UE executes a CHO command. Therefore, if UE is capable of dual RX chains, it can receive data from source cell while executing the CHO command to a target cell.

Proposal 7. UE follows simultaneous connectivity HO procedure, if supported, to receive packet from source cell while executing the CHO command.

However, it may receive a new CHO command (i.e., addition of new candidate or release of a candidate) while executing a CHO command for a target cell. 

Case#1: UE receives CHO command for a different candidate cell whose execution condition may also satisfy immediately.

Case#2: UE receives the release of a CHO command that is being executed.

Case#3: UE receives the legacy HO command while executing the CHO command.

In case#1, UE can continue with execution of the CHO command while storing the newly receives CHO command as another candidate. 

In case#2, if the target cell had already released the resource for the CHO, the CHO will fail with the target cell and UE may retry another valid CHO. The target cell can avoid such failure case. The target may wait for acknowledgement from the UE or wait for a time duration that it takes for the new CHO release command to reach to UE before it can release the reserved resource for the UE. Additionally, the target may rely on a validity timer of the CHO command to release the reserved resource. In case, if UE receives the release of CHO command that is being executed, UE may stop assuming it will fail.

Proposal 8. The target waits for a time duration it takes for the new CHO release command to reach to UE before it can release the reserved resource for the UE.

Proposal 9. If UE is capable of simultaneous connectivity and receives the release command of a CHO that is being executed, UE stops the HO assuming it will fail

In case#3, it can save HO time if we allow the UE to continue the ongoing conditional handover procedure.

Proposal 10. If UE is capable of simultaneous connectivity and receives the legacy HO while executing a CHO, the UE continues the ongoing conditional handover procedure.
3      Conclusion
The followings are proposed:
Proposal 1.
The exit condition with resource release using explicit and/or implict signaling is decided by candidate cell itself. The candidate cell can cancel the pre-configued resources at any time.
Proposal 2.
Resources configured in legacy HO command is used as baseline for reserved resources in candicate cell for conditional handover.
Proposal 3.
Add/mod list + release list are used to configure multiple candicate cells from multiple target nodes.
Proposal 4.
Container for a candidate cell configuration and its exit condition is received from a the candidate cell and it is transparently included in the list in the HO command by source.
Proposal 5.
Source also includes execution condition for each container of the candidate cell in the list of HO command.
Proposal 6.
Legacy HO command should overide the CHO command, i.e. the UE should access the target cell indicated in legacy HO command immediately even if the execution condition is met for CHO;
Proposal 7.
UE follows simultaneous connectivity HO procedure, if supported, to receive packet from source cell while executing the CHO command.
Proposal 8.
The target waits for a time duration it takes for the new CHO release command to reach to UE before it can release the reserved resource for the UE.
Proposal 9.
If UE is capable of simultaneous connectivity and receives the release command of a CHO that is being executed, UE stops the HO assuming it will fail
Proposal 10.
If UE is capable of simultaneous connectivity and receives the legacy HO while executing a CHO, the UE continues the ongoing conditional handover procedure.
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