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1 Introduction
For support of CHO in NR, some agreements were achieved at last meeting and were captured in a set of BL CRs. 

Reuse existing HO Prep procedure for CHO prep

Reuse existing HO cancel for canceling CHO from source

The target shall be able to signal successful CHO to the source

The stage 3 agreements were captured in the XnAP BL CR [1]. However,   some FFSes are left for further discussion, including:

Editor’s note: FFS whether we allow to modify the prepared CHO resources and how (re-using the existing HO  Preparation or new procedure?).
Editor’s note: FFS how to handle the source-initiated RRC reconfiguration for an accepted but ongoing CHO.
Editor’s note: FFS whether the CHO is indicated by the inter-node RRC signalling to the target NG-RAN node.

Editor’s note: FFS whether we allow preparing CHO toward the same target NG-RAN node but with different target cells simultaneously.
Editor’s note: FFS whether the cancellation of on-going CHO from the target NG-RAN node re-uses the existing Handover Cancel procedure or new procedure.
Editor’s note: FFS whether the target NG-RAN node can indicate the cell ID that the UE has successfully attached to. 

In this paper, we will analyse those FFSes one by one and provide our proposals.
2 Discussion
The first FFS is: 

Editor’s note: FFS whether we allow to modify the prepared CHO resources and how (re-using the existing HO  Preparation or new procedure?).
It was agreed that the source node initiates the procedure by sending the HANDOVER REQUEST message to the target node to request the preparation of resources for a conditional handover. After the CHO preparation procedure between the source node and each candidate target node is finished, the UE would be configured with CHO configurations for those prepared candidate cells. 

However, during the evaluation of the CHO trigger conditions by the UE and before one target cell is matched the condition, the network may want to modify the prepared CHO resources at the candidate target nodes. For example, NGAP PDU session setup/modification will lead to adding/modifying/releasing DRBs for the UE. 
At the candidate target sided, the candidate target node may want to modify the reserved resources for the conditional handover, e.g. RACH resources in case that the UE does not access to the candidate cell for a certain time and there is no HO cancel message form the source node. In this case, the candidate target node needs to inform the source node about the updated CHO configurations.
Proposal 1: Bothe the source node and the candidate target node are able to modify the prepared CHO resources.
If the source node wants to modify the prepared CHO configurations, it may inform the candidate target cell about the updated configurations by reusing the existing HO Preparation procedure, or a new procedure. The drawback of using existing HO request message is that the unchanged mandatory IEs shall be transferred in the message in case of CHO resource modification. This will increase the processing complexity at the candidate target side due to the update verification for the mandatory IEs. 
Using a new medication procedure makes the specification more readable. Furthermore, as stated in proposal 1, it is possible for the candidate target node to initiate the CHO resource modification.
Therefore, it is preferred to define a new procedure to modify the prepared CHO configurations, e.g. Conditional Handover Modification procedure.

Proposal 2: To define a new class 1 procedure to modify the prepared CHO resources. 
The second FFS is:
Editor’s note: FFS how to handle the source-initiated RRC reconfiguration for an accepted but ongoing CHO.

If the source node wants to reconfigure the UE configuration which may impact on the reserved CHO resources at the target node, e.g., a PDU session medication request is received from AMF with few new Qos flows. Therefore, the Qos flow to DRB mapping needs to be updated. In this case, a source node initiated CHO resource modification procedure should be triggered towards the affected candidate node. And after receiving medication message, the candidate node may adjust the reserved CHO resources for that UE accordingly and reply the new RRC configuration to the source node in the acknowledge message.
Proposal 3: If the source node wants to reconfigure the UE configuration which may impact on the reserved CHO resources at the target node, a source node initiated CHO resource modification procedure should be triggered towards the affected candidate node. The candidate node may reply the new RRC configuration to the source node in the acknowledge message.
The third FFS is:

Editor’s note: FFS whether the CHO is indicated by the inter-node RRC signalling to the target NG-RAN node.

Since there are RAN3 stage 3 impact for CHO. And the receiving node behaviour will be captured in TS 38.423 when CHO is configured. If the CHO indication is conveyed inside the inter-node RRC signalling, it’s strange and difficult for RAN3 specification to refer to.
Proposal 4: The CHO indication is defined in RAN3 XnAP specification rather than in the inter-node RRC message.
The fourth FFS is:

Editor’s note: FFS whether we allow preparing CHO toward the same target NG-RAN node but with different target cells simultaneously.

In CHO, the multiple candidate target cells can belong to the same candidate target RAN node or different candidate target RAN nodes, it is up to network implementation. For example, the source RAN node can choose multiple candidate target cells whose cell quality is good for CHO preparation based on the measurement report from the UE, these multiple candidate target cells may belong to the same RAN node or different RAN nodes. There is no restriction that the multiple candidate target cells should belong to different candidate target RAN nodes. It can be allowed to prepare CHO toward the same candidate target RAN node but with different candidate target cells simultaneously.

Proposal 5: Candidate target cells belonging to the same candidate target node is allowed in CHO.
If multiple candidate cells belong to the same node are configured, how does the source RAN node send the HANDOVER REQUEST message needs to be further studied. There are two potential options:

· Option 1: One separate HANDOVER REQUEST message for each candidate target cell;

· Option 2: Using only one R HANDOVER REQUEST message for all the candidate target cells that belong to the same node.
Option 2 needs to extend the HANDOVER REQUEST message to enable multiple candidate target cells, e.g. including a list of the cell global IDs for the multiple candidate target cells in the HANDOVER REQUEST message. This may also further affect the protocol design on Handover Cancel and Modification procedures. Therefore, option 1 is preferred.
Proposal 6: One separate HANDOVER REQUEST message for each candidate target cell is initiated if the candidate cells belongs to the same node. 
The fifth FFS is:

Editor’s note: FFS whether the cancellation of on-going CHO from the target NG-RAN node re-uses the existing Handover Cancel procedure or new procedure.
If HANDOVER REQUEST message for CHO is initiated per candidate cell that belonging to the same RAN node, the source RAN node can allocate different Source NG-RAN node UE XnAP IDs for each candidate cell, thus the Source NG-RAN node UE XnAP ID included in the HANDOVER REQUEST message can be used to identify the candidate cell.

If more than one configured candidate cells need to be cancelled, multiple HANDOVER CANCEL message can be imitated. I.e. the source RAN node may issue one HANDOVER CANCEL message for each candidate. In this way, the existing HO cancel procedure can be reused for the target node.

Proposal 7: Reusing the existing Handover Cancel procedure for target RAN node initiated CHO cancellation.
The sixth FFS is:

Editor’s note: FFS whether the target NG-RAN node can indicate the cell ID that the UE has successfully attached to. 

It is not necessary to explicitly indicate the cell ID that the UE has successfully accessed to in the HANDOVER SUCCESS message. Because the source RAN node can retrieve the UE context and the candidate target cell ID based on the Source NG-RAN node UE XnAP ID in the HANDOVER SUCCESS message.
Proposal 8: There is no need to indicate the cell ID that the UE has successfully accessed to in the HANDOVER SUCCESS message. 
3 Conclusion
This paper mainly analyse the FFSes for the CHO preparation procedure and we have the following proposals:
Proposal 1: Bothe the source node and the candidate target node are able to modify the prepared CHO resources.

Proposal 2: To define a new class 1 procedure to modify the prepared CHO resources. 
Proposal 3: If the source node wants to reconfigure the UE configuration which may impact on the reserved CHO resources at the target node, it initiates the CHO resource modification procedure towards the affected node. 
Proposal 4: The CHO indication is defined in RAN3 XnAP specification rather than in the inter-node RRC message.

Proposal 5: Candidate target cells belonging to the same candidate target node is allowed in CHO.
Proposal 6: One separate HANDOVER REQUEST message for each candidate target cell is initiated if the candidate cells belongs to the same node.

Proposal 7: Reusing the existing Handover Cancel procedure for target RAN node initiated CHO cancellation.
Proposal 8: There is no need to indicate the cell ID that the UE has successfully accessed to in the HANDOVER SUCCESS message. 
Based on the above discussion, we provide the TPs to the BLCR TS 38.423 in [2].
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