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Introduction
In RAN3#104, the discussion of NR/LTE mobility enhancement with CHO was initiated, where there is one FFS issue as such:

Editor’s note: FFS whether the cancellation of on-going CHO from the target eNB re-uses the existing Handover Cancel procedure or new procedure.
In this contribution, we shall continue looking at those issues in more details.
Discussion

For legacy or immediate Xn HO, the handover cancel would mean that no HO process or resource reservation on target side is leftover, i.e. all HO relevance is released. Similarly, for CHO, the handover cancel should also mean that no CHO process or CHO resource reservation on target side is leftover. 

It is worth noting that even if the source or target node releases some potential target cells, but as long as there is still any pre-configured potential target cell left, handover cancel procedure should not be used, and CHO modification procedure is used instead. In such sense, the handover cancel operation is per existing potential target node level but not per potential target cell level.

Proposal 1: The handover cancel operation is per existing potential target node level but not per potential target cell level, i.e. handover cancel is used to release all CHO resources/processes with certain potential target node.

Proposal 1bis: If the source or target node wanna release some potential target cells but not all, handover cancel operation is not used, and CHO modification procedure is used instead.

Regardless of legacy Xn HO or CHO, source RAN node may cancel an ongoing handover preparation or an already prepared handover via XnAP: HANDOVER CANCEL message. It can be seen that the XnAP: HANDOVER CANCEL message is light-content message, and is used only for “release indication” purpose, releasing all HO prepared resources. For this reason, there seems no real issue if the potential target node reuses it only for “release indication” purpose, as there is no new function or IE required.

9.1.1.6
HANDOVER CANCEL

This message is sent by the source NG-RAN node to the target NG-RAN node to cancel an ongoing handover.

Direction: source NG-RAN node ( target NG-RAN node.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node.
	YES
	ignore

	Cause
	M
	
	9.2.3.2
	
	YES
	ignore


Observation 1: There seems no real issue if the potential target node reuses XnAP: HANDOVER CANCEL message only for release indication purpose, i.e. releasing all CHO prepared resources/processes with certain potential target node.
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Figure 1: Source Node governs Cell 1/2/7, Neighbour Node1 governs Cell 3/4, Neighbour Node2 governs Cell 5/6
Taking Figure 1 above for example, the source node/Cell1 initially configures the UE3 with CHO, pre-configuring Cell 2/3/6/7 as the potential target cells, where neighbour node1/2 has been involved with ongoing CHO due to Cell3/6. In initial T1 when UE3 is approaching Cell2, Cell 2 has higher probability than other cells to become the real target cell, but in T2 when UE1 moves towards Cell1’s centre, source node/Cell1 may modify the ongoing CHO with Cell 2; in such circumstance, source node may release Cell 2 from the potential target cell set. Then later in T3, when UE3 moves towards Cell5/6, Cell 5 may have the same probability as Cell 6, but Cell 5 is not yet pre-configured as potential target cell; in such circumstance,  neighbour node2 may request source node to add up Cell 5 as the potential target cell. During above process, neighbour node1 sees lower probability to become the real target node for UE3, meanwhile neighbour node1 wanna pre-empt the Cell3 reserved resources, hence neighbour node1 as one of the potential target nodes should be able to cancel the CHO with itself actively.

It is worth noting that if there is any pre-configured potential target cell still left within the concerned potential target node, the potential target node should not cancel the CHO with itself, but should use the CHO Modification procedure as discussed in other paper. Hence the “CHO Cancel from target node” implies “request release of the concerned potential target node” completely.

Proposal 2: In case of no pre-configured potential target cell being leftover, the potential target node should use the handover cancel procedure to release itself completely.

Similarly, the source node can use the XnAP: HANDOVER CANCEL message towards certain potential target node, if there is no pre-configured potential target cell required with it any longer. Since it has been agreed that “Reuse existing HO cancel for cancelling CHO from source”, as mirrored use case, it is sufficient to reuse the existing XnAP: HANDOVER CANCEL message for cancelling CHO from the potential target node.

Proposal 2bis: The potential target node can also reuse existing XnAP: HANDOVER CANCEL message to release itself completely.

It is worth noting that unlike XnAP, the Handover Cancel procedure in NGAP is defined to be class 1. In the context of MR-DC, there was also case that the original Class 2 MN initiated SN release procedure was changed to Class 1 procedure, where SN may reject the SN release request. In the context of CHO, if the “HO Cannel” always implies “release” of potential target node completely, and such “node level release” operation is always expected to be successful, then there is no need for message response of rejecting/refusing.

Proposal 3: To keep the XnAP: Handover Cancel for both directions as class 2 procedure.

If the Handover Cancel procedure is not designed to be per target node, as another alternative, if it is defined to be per potential target cell level, i.e. handover cancel is used to release CHO resources with one existing potential target cell. There are following issues to be considered and solved:

1: More signalling load for node level release, i.e. each existing potential target cell to be released shall trigger one HANDOVER CANCEL message.

2: New global cell id info needs to be added in the HANDOVER CANCEL message for cell release association.

3: The CHO modification procedure from both sides should exclude the function of releasing existing potential target cells, otherwise there are functional overlapping.

4: Cell level CHO cancel cannot be rejected/refused by peer node, but may be possible in CHO modification procedure.

Proposal 4: As another option, to discuss whether cell level CHO handover cancel is justified.
Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: The handover cancel operation is per existing potential target node level but not per potential target cell level, i.e. handover cancel is used to release all CHO resources/processes with certain potential target node.

Proposal 1bis: If the source or target node wanna release some potential target cells but not all, handover cancel operation is not used, and CHO modification procedure is used instead.

Proposal 2: In case of no pre-configured potential target cell being leftover, the potential target node should use the handover cancel procedure to release itself completely.

Proposal 2bis: The potential target node can also reuse existing XnAP: HANDOVER CANCEL message to release itself completely.

Proposal 3: To keep the XnAP: Handover Cancel for both directions as class 2 procedure.

Proposal 4: As another option, to discuss whether cell level CHO handover cancel is justified.
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