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1. Introduction
In this contribution, we discuss the mandatory property of RRC container field in HandoverRequest message when conditional handover is already configured to the UE.
2. Discussion 
 
In Rel-16, CHO configuration (i.e., candidate target cell’s configuration) is managed by the network so that the current serving cell configuration is always reflected to the corresponding candidate target cell’s configuration for CHO. Through this network operation, UE’s CHO execution is always guaranteed that there is no configuration mismatch between before and after CHO execution at the target cell. For this configuration management, the serving node needs to initiate the HO preparation procedure where the source node requests HO with CHO modification indication to the corresponding candidate target node, and the target node determines the candidate target cell configuration modification, and feeds the modification, if any, back to the source node. 
CHO configuration is the delta signaling from the target node based on the current source cell’s configuration. Moreover, the serving node doesn’t know whether the candidate target cell configuration needs the modification or not because the modification of the candidate target cell configuration can only be determined by the target node. Therefore, it is unavoidable that HO preparation per serving cell’s configuration change is initiated by the source node.

Observation 1. Source node initiates the HO preparation procedure upon serving cell configuration’s change to update candidate target cell’s configuration in CHO, if any. 

During HO preparation, the target node would determine either to modify the former CHO configuration or not. This is based on the source cell’s current configuration received from the source node and target node current resource status. There seems many cases where even source cell’s configuration is changed, but target cell’s configuration is not. For example, when the target node only can give the minimum level of resource to the potential UE, and already configured the minimum level of performance for CHO target candidate configuration. But the source node wants to change the current MIMO configuration from higher MIMO layer configuration to the lower one. Then, the target node might not change its MIMO configuration to the lower one since it already gave the minimum level of MIMO configuration. We would face the tons of similar cases. 
Observation 2. There could be no modification on the candidate target cell’s configuration even the source node initiated HO preparation due to the serving cell configuration change.

The thing is that current Handover Request Acknowledge message has the RRC container IE as mandatory as below:

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	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
	ignore

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

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	DAPS Response Information 
	O
	
	9.2.1.34
	
	YES
	reject

	Conditional Handover Information Acknowledge
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	–
	

	>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	–
	




This means that even if there is nothing to be modified in candidate target cell’s configuration by the target node’s determination, there should be some contents put in this HOreq feedback message, and that will be the target cell configuration to be used for UE with CHO configuration. Whenever the source cell receives this message back it will generate the RRCReconfiguration including this new contents as condRRCReconfig in conditionalReconfiguration IE therein. UE will apply this RRCReconfiguration message and replace former condRRCReconfig with the new one. Since old one and new one are the same, signaling to UE over the air and UE’s processing on conditionalReconfiguration contents are unnecessary operation and wasting resources.

Observation 3. Current Handover Request Acknowledge message has the mandatory container for RRC message which is also used for CHO candidate target cell configuration. 

Observation 4. This container should be filled with the RRC message (must be the same one as already configured to the UE for CHO target cell’s configuration) even there is no modification on CHO target cell cofiguartion. Moreover, the source node will signal this to the UE upon receiving this message, which makes the waste of air resource and UE processing power.

Assuming there are multiple candidate target cells configured for a UE and each one might be reflected to the serving cell configuration change, inclusion of the same target configuration in Handover Request Acknowledge message increases message overhead on Xn/X2 interface. Air resource also has consumed unnecessarily on signaling this to the UE.
The problem is shown in Uu/Xn/X2 interface operation and UE’s processing power, but we think this can be resolved in RAN3 signaling by making the RRC container as optionality or introducing some indication and corresponding operation for the target/source node. Regardless of detail, this should be discussed in RAN3.

Proposal 1. RAN2 send LS to RAN3 on the possible problem to configure the same target cell configuration to the UE configured with CHO when the source cell configuration is changed. 
Proposal 2. RAN2 send LS to RAN3 to request the solution for not configuring the same candidate target cell configuration to the UE configured with CHO when serving cell configuration doesn’t impact to the corresponding candidate target cell configuration.
 

3. Conclusion  
In this paper, we discussed the problematic situation where unnecessary air resource waste and UE processing power waste are incurred during CHO configuration update. And we got the following conclusions: 
Proposal 1. RAN2 send LS to RAN3 on the possible problem to configure the same target cell configuration to the UE configured with CHO when the source cell configuration is changed. 
Proposal 2. RAN2 send LS to RAN3 to request the solution for not configuring the same candidate target cell configuration to the UE configured with CHO when serving cell configuration doesn’t impact to the corresponding candidate target cell configuration.




