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Introduction
Regarding Rel-16 CHO (Conditional Handover), replacing the configuration of CHO is possible and initiated by the source node when the source cell configuration is modified. 
In this contribution, we discuss the mandatory property of RRC container in HANDOVER REQUEST ACKNOWLEDGE message while modifying the configuration of CHO pre-configured to the UE.  

Discussion
When the source node makes decision of CHO, it transfers the HANDOVER REQUEST message to the candidate target node. CHO initiation is used to indicate the procedure is CHO, and the configuration of serving cell, HandoverPreparationInformation is include in the RRC Context IE. The target node will respond with HANDOVER REQUEST ACKNOWLEDGE message. In the ACK message, the target cell’s configuration exists in HandoverCommand in the Target NG-RAN node To Source NG-RAN node Transparent Container. HandoverCommand message will be transferred to the UE within the RRCReconfiguration message. 
And in CHO, it is possible to modify the configuration already configured to the UE when the serving cell configuration need to be updated before UE starts the CHO execution. The source node initiates the modification procedure by requesting HO with CHO replace indication to the corresponding candidate target node. The target node determines the candidate target cell configuration modification, and feeds the modification back to the source node within the same IE used in CHO initiation procedure, i.e., Target NG-RAN node To Source NG-RAN node Transparent Container.  
The procedure of CHO replaced is depicted as below in Figure 1. 

Observation 1. The source node initiates the CHO modification procedure upon the serving cell configuration’s change to update candidate target cell’s configuration in CHO.
Observation 2. The target cell’s updated configuration is transferred in the RRC container, i.e., Target NG-RAN node To Source NG-RAN node Transparent Container in the HO Request ACK message. 


Fig 1. Conditional Handover initiation & replace procedure

In CHO replace procedure, CHO configuration is the delta signalling from the target node based on the current source cell’s configuration. Moreover, the source 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. When the new configuration is transferred contained in the RRC context in the HO Request ACK message, the source node transmits it to the UE without decoding the context.

After receiving the message requesting CHO Replace, the target node would determine either to modify the former CHO configuration or not. This is based on the source cells current configuration received from the source node and target node current resource status. There seems many cases where even the source cell’s configuration is changed, but the target cell’s configuration is not. For example, assume that 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. When the source node requests to lower the configured resource level, the target node has nothing to change since it already gave the minimum level of the resource. 
Observation 3. There could be no modification on the candidate target cell’s configuration even the source node initiated CHO Replace procedure due to the serving cell configuration change.

As in the observation 2, CHO configuration determined by the target node is contained in the RRC context, i.e., Target NG-RAN node To Source NG-RAN node Transparent Container as below [1]. 
	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

	... 



Target NG-RAN node To Source NG-RAN node Transparent Container is defined as mandatory, which means that the target node should always transmit CHO configuration within this RRC container even there is no change to the configuration. 
Then the source node, which doesn’t decode CHO configuration, will generate the RRCReconfiguration message to transfer ‘new’ (but actually same) configuration to the UE. The UE will apply this RRCReconfiguration message and replace former CHO related information (i.e., condRRCReconfig) with the new one. 
However, since the old one and the new one are the same, signalling to UE over the air and UE’s processing on the CHO related contents are unnecessary operation and waste of resources. When 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 the HO Request ACK messages will incur even more inefficiency. 

Observation 4. The container should be filled with the RRC message even there is no modification on the CHO target cell configuration. The content of the RRC must be same with the one already configured to the UE for the CHO candidate target cell’s configuration. 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.

The simplest and the clearest way to release the inefficiency in Observation 4 is to make the Target NG-RAN node To Source NG-RAN node Transparent Container IE to ‘optional’, not mandatory. However, this is not backward compatible with the old version of the release. 
Instead, we propose to add additional IE which informs the source node to ignore RRC context from the target node as in [2]. When the source node receives the ACK message with this indicator, it will not generate RRCReconfiguration message to the UE considering there is no CHO configuration update.

Proposal. RAN3 agrees on the CR for CHO replace procedure in [2]. 

Conclusion
Observation 1. The source node initiates the CHO modification procedure upon the serving cell configuration’s change to update candidate target cell’s configuration in CHO.
Observation 2. The target cell’s updated configuration is transferred in the RRC container, i.e., Target NG-RAN node To Source NG-RAN node Transparent Container in the HO Request ACK message. 
Observation 3. There could be no modification on the candidate target cell’s configuration even the source node initiated CHO Replace procedure due to the serving cell configuration change.
Observation 4. The container should be filled with the RRC message even there is no modification on the CHO target cell configuration. The content of the RRC must be same with the one already configured to the UE for the CHO candidate target cell’s configuration. 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.
Proposal. RAN3 agrees on the CR for CHO replace procedure in [2]. 
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