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During RAN3#118, the following topic was captured as “to be continued”:
whether/how to support UHI for CPAC
Conditional PSCell Addition and Change (CPAC) has been standardized to allow addition and change of the second leg, or SN during dual-connectivity. During conditional CPAC preparation, the Master Node (MN) sends an additional IE that denotes conditionality in the S-NODE ADDITION REQUEST message towards the SN (or the target SN for CPC). This contains the estimated arrival probability and the maximum number of PSCells to prepare. A similar IE is also included in the S-NODE MODIFICATION REQUEST message sent from MN to SN, in case source and target PSCells are hosted by the same SN.
In all the cases above, the messages also include the available UE history information (UHI) from the MN that is sent to the SN, which include the SCG UHI containing the time UE stayed in the source PSCell. However, this information might be outdated during the PSCell change procedure, as the times at which the UE actually connects to the SN (and therefore leave the source PSCell), and the UHI is received by the target SN, are different. Therefore, if the latest entry of the SCG UHI is not updated correctly (i.e. with the exact time the UE spent in source PSCell), this will lead to wrong understanding of the UE mobility.
2. Discussion
To fix this issue of outdated UHI, we have 2 possible solutions, similar to what was discussed during UHI for CHO:
2.1 Solution A:
A similar solution was already agreed to in UHI during CHO and this solution follows the same principle. This would consist in adding a note in TS 37.340 to indicate that the target SN needs to calculate the amount of time since arrival of the PSCell change request to when the UE performs RRC establishment. This will ensure that the SN updates the value of time stay in the latest PSCell entry (i.e. source PSCell) to accurately reflect actual time spent in the cell. 
To accomplish this, it is required to add the note shown below in the section 10.5 of 37.340 v17.3.0:
1) EN-DC: MN initiated conditional SN Change in Step 7.
2) EN-DC: SN initiated conditional SN Change in step 12.
3) MR-DC: MN initiated conditional SN Change in Step 7.
4) MR-DC: SN initiated conditional SN Change in step 12.
Add the following NOTE:
NOTE: In case of CPAC, the target SN updates the time UE stayed in cell of the latest PSCell entry (the source PSCell) when the UE successfully accesses a candidate cell of the target SN. The updated value of the time UE stayed in source PSCell is equal to the value received from the MN during SN addition plus the time from receiving the SN addition request to completion of the Random Access Procedure with the UE.  
Observation 1: Notes can be added to TS 37.340 to instruct the target SN to update time stayed IE in SCG UHI in case of conditional PSCell change

2.2 Solution B: 
Use an existing message between MN and target SN to update the UHI. In other words, add the UE history information IE to the S-Node Reconfiguration complete message. This message is sent after the UE has successfully executed the conditional PSCell Change, and therefore the real time UE spent in the source PSCell is known by the MN. The target SN can update/replace the time stayed in PSCell (or the complete UHI) obtained in the SN Addition message by the new one. The following section shows the impact on 38.423 v17.3.0:
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This message is sent by the M-NG-RAN node to the S-NG-RAN node to indicate whether the configuration requested by the S-NG-RAN node was applied by the UE.
Direction: M-NG-RAN node  S-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
	reject

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

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Response Information
	M
	
	
	
	YES
	ignore

	>CHOICE Response Type
	M
	
	
	
	–
	

	>>Configuration successfully applied
	
	
	
	
	–
	

	>>>M-NG-RAN node to S-NG-RAN node Container 
	O
	
	OCTET STRING
	Includes the RRCReconfigurationComplete message as defined in subclause 6.2.2 of TS 38.331 [10] or the RRCConnectionReconfigurationComplete message as defined in subclause 6.2.2 of TS 36.331 [14].
	–
	

	>>Configuration rejected by the M-NG-RAN node
	
	
	
	
	–
	

	>>>Cause
	M
	
	9.2.3.2
	
	–
	

	>>>M-NG-RAN node to S-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in as defined in subclause 11.2.2 of TS 38.331 [10].
	–
	

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore



Then the target SN can update the SCG UHI or replace it with the newly received version, accordingly as the MN obtains the complete UHI from the source SN during the SN release procedure in cases of CPAC. This is true during both MN initiated conditional SN Change, and SN initiated conditional SN Change. For the non-conditional cases, there is no impact as it is an optional IE. This solution is also in line with RAN3 practice of sending an updated IE from the source to the target node during changes, as seen in CHO, CPAC, etc… and also update of SCG UHI through SN modification procedures (in the non-conditional SN Addition). Therefore, the impact of solution B is minimum (i.e. use existing message) and a more elegant way of updating information shared between 2 nodes, by letting the sending node updating the content of the information it wants to share.
Thus we propose the following: 
Proposal 1: Agree solution B and add the UE History Information IE in the S-NODE RECONFIGURATION COMPLETE message from MN to SN to update UHI in case of conditional PSCell change. 
Proposal 2: Agree to the TP in the Appendix 
2. Conclusion 
Observation 1: Notes can be added to TS 37.340 to instruct the target SN to update time stayed IE in SCG UHI in case of conditional PSCell change
Proposal 1: Agree solution B and add the UE History Information IE in the S-NODE RECONFIGURATION COMPLETE message from MN to SN to update UHI in case of conditional PSCell change. 
Proposal 2: Agree to the TP in the Appendix 
Appendix: TP to SON BL CR to TS 38.423
---------------------------------------------------------FIRST CHANGE--------------------------------------------------------
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The purpose of the S-NG-RAN node Reconfiguration Completion procedure is to provide information to the S-NG-RAN node whether the requested configuration was successfully applied by the UE.
The procedure uses UE-associated signalling.
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Figure 8.3.2.2-1: S-NG-RAN node Reconfiguration Complete procedure, successful operation.
The M-NG-RAN node initiates the procedure by sending the S-NODE RECONFIGURATION COMPLETE message to the S-NG-RAN node.
The S-NODE RECONFIGURATION COMPLETE message may contain information that
-	either the UE has successfully applied the configuration requested by the S-NG-RAN node. The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.
-	or the configuration requested by the S-NG-RAN node has been rejected. The M-NG-RAN node shall provide information with sufficient precision in the included Cause IE to enable the S-NG-RAN node to know the reason for an unsuccessful reconfiguration. The M-NG-RAN node may also provide configuration information in the M-NG-RAN node to S-NG-RAN node Container IE.
Upon reception of the S-NODE RECONFIGURATION COMPLETE message the S-NG-RAN node shall stop the timer TXnDCoverall if TXnDCoverall is running.
If the UE History Information IE is included in the S-NODE RECONFIGURATION COMPLETE message, the S-NG-RAN node, shall, if supported, use the information to update UE History Information.
---------------------------------------------------------NEXT CHANGE---------------------------------------------------------
9.1.2.4	S-NODE RECONFIGURATION COMPLETE
This message is sent by the M-NG-RAN node to the S-NG-RAN node to indicate whether the configuration requested by the S-NG-RAN node was applied by the UE.
Direction: M-NG-RAN node  S-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
	reject

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

	S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	Response Information
	M
	
	
	
	YES
	ignore

	>CHOICE Response Type
	M
	
	
	
	–
	

	>>Configuration successfully applied
	
	
	
	
	–
	

	>>>M-NG-RAN node to S-NG-RAN node Container 
	O
	
	OCTET STRING
	Includes the RRCReconfigurationComplete message as defined in subclause 6.2.2 of TS 38.331 [10] or the RRCConnectionReconfigurationComplete message as defined in subclause 6.2.2 of TS 36.331 [14].
	–
	

	>>Configuration rejected by the M-NG-RAN node
	
	
	
	
	–
	

	>>>Cause
	M
	
	9.2.3.2
	
	–
	

	>>>M-NG-RAN node to S-NG-RAN node Container
	O
	
	OCTET STRING
	Includes the CG-ConfigInfo message as defined in as defined in subclause 11.2.2 of TS 38.331 [10].
	–
	

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore



---------------------------------------------------------NEXT CHANGE---------------------------------------------------------


-- **************************************************************
--
-- S-NODE RECONFIGURATION COMPLETE
--
-- **************************************************************

SNodeReconfigurationComplete ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ SNodeReconfigurationComplete-IEs}},
	...
}

SNodeReconfigurationComplete-IEs XNAP-PROTOCOL-IES ::= {
	{ ID id-M-NG-RANnodeUEXnAPID					CRITICALITY reject		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-S-NG-RANnodeUEXnAPID					CRITICALITY reject		TYPE NG-RANnodeUEXnAPID							PRESENCE mandatory}|
	{ ID id-ResponseInfo-ReconfCompl				CRITICALITY ignore		TYPE ResponseInfo-ReconfCompl					PRESENCE mandatory}|,
    { ID id-UEHistoryInformation				CRITICALITY ignore		TYPE UEHistoryInformation							PRESENCE optional },
	...
}

ResponseInfo-ReconfCompl ::= SEQUENCE {
	responseType-ReconfComplete		ResponseType-ReconfComplete,
	iE-Extensions						ProtocolExtensionContainer { {ResponseInfo-ReconfCompl-ExtIEs} } OPTIONAL,
	...
}

ResponseInfo-ReconfCompl-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

ResponseType-ReconfComplete ::= CHOICE {
	configuration-successfully-applied			Configuration-successfully-applied,
	configuration-rejected-by-M-NG-RANNode		Configuration-rejected-by-M-NG-RANNode,
	choice-extension					ProtocolIE-Single-Container { {ResponseType-ReconfComplete-ExtIEs} }
}

ResponseType-ReconfComplete-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}

Configuration-successfully-applied ::= SEQUENCE {
	m-NG-RANNode-to-S-NG-RANNode-Container		OCTET STRING		OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {Configuration-successfully-applied-ExtIEs} } OPTIONAL,
	...
}

Configuration-successfully-applied-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

Configuration-rejected-by-M-NG-RANNode ::= SEQUENCE {
	cause											Cause,
	m-NG-RANNode-to-S-NG-RANNode-Container		OCTET STRING		OPTIONAL,
	iE-Extensions						ProtocolExtensionContainer { {Configuration-rejected-by-M-NG-RANNode-ExtIEs} } OPTIONAL,
	...
}

Configuration-rejected-by-M-NG-RANNode-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}

-------------------------------------------------------END OF CHANGES-------------------------------------------------------


image1.emf
M-NG-RAN node S-NG-RAN node

S-NODE RECONFIGURATION COMPLETE


Microsoft_Visio_Drawing.vsdx
M-NG-RAN node
S-NG-RAN node
S-NODE RECONFIGURATION COMPLETE



