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1. Introduction

	10.2.1.4. UE History Information in EN-DC
Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario
UE history information of secondary node includes: PSCell list, time UE stayed in the cell
It is beneficial if the MR-DC based UHI and the legacy UHI are correlated when received. Whether this is feasible and the details of the solution are FFS




This contribution discuss the UHI in MD-DC as in the agenda 10.2.1.4, including also the open issues.
Open issues: as quoted from chair note in RAN3#108e.
FFS for Cell type, HO cause value be collected for UE history information of secondary node.
FFS Which node (MN or SN or both) collects UE history information(network side) for Secondary Node.
FFS enhance UE history information from the UE for Secondary Node.

2. Discussion
The purpose of collecting the UHI in MR-DC: the only purpose of collecting the UHI in MR-DC is to avoid ping-pong occurrence in both MN initiated and SN initiated PScell change. Both the MN and SN can e.g. avoid selecting same PScell that had served the UE in relatively short time (i.e. time stayed in PScell is relatively short). There is less purpose of using the UHI in MR-DC for handover purpose.
Proposal 1: it is proposed to have a common understanding that the purpose of the collecting UHI in MR-DC is to avoid ping-pong occurrence in the PScell selection.
It has been already agreed that the UHI in MR-DC include the PScell list, we call SN UHI for discussion convenience
Cell Type: in LTE 36.423 the Cell Type IE has (ENUMERATED (verysmall, small, medium, large, …)), together with the Time UE Stated in the Cell, it can roughly know the moving velocity of the UE, when MN manage to add or to change the SN, this information can be used as an assist information for decision. This can also help SN to select the PScell to serve the UE.
Proposal 2: it is proposed to add cell type in the SN UHI.
Cause value: If this cause value e.g. the PScell was added due to some known reason can be an useful assistant information for the next PScell selection, it then can be considered. However for now, we don’t see such a benefit, and in fact, unlike the handover case, the SN addition or SN change does not define any cause value from initiating node. Therefore it seems that there is no SN addition cause value can be collected.
Proposal 3: it is proposed NOT to add the Cause in the SN UHI
Which node (MN or SN or both) to collects the SN UNI, there were two possible approaches:
Approach 1: SN collects UHI in the SN, SN provides UHI to MN, MN provides UHI to target SN
Approach 2: MN collects UHI of old SN, MN provides old SN UHI to target SN
For the SN addition the PSCell is selected by the SN based on the latest measurement result, and the selected PSCell is included in the NR RRCReconfiguration message which is transparent to the MN. Moreover, the PScell can be changed in the SN without MN knowing. Therefore it can be first to decide it is the SN collect the SN UHI. This collected SN UHI is then given to the MN, the MN then provide this SN UHI to the target SN if available. 
The collected SN UHI by the SN is provided to MN during the SN Release procedure (36.423 the SgNB Release Acknowledge message, 38.423 S-Node Release Acknowledge message).
Proposal 4: it is proposed the SN collect SN UHI then provide to MN in SN Release Request Acknowledge message. The MN provide to target SN if available. 
Whether correlation between legacy UHI and SN UHI is beneficial, since the main purpose of collecting the SN UHI is to assist for further selecting the PScell that serve the UE (as an assistance information in addition to the measurement result), the correlation between MN UHI (PCell) and the SN UHI (PScell) may not be beneficial as the MN UHI the PCell does not give any help to the SN to choose best PScell.
Proposal 5: it is proposed NOT to have correlation between MN and SN i.e. the SN UHI is to be independent from legacy UHI
Whether to provide UHI from UE to SN, the benefit of having UHI from UE is that it can know the mobility history information including RRC_IDLE, RRC_INACTIVE as well as RRC_CONNECTED. Since the SN can use this UHI from UE as an assistant information when deciding the PScell, it has benefit to give UHI from UE to the SN. 
As the UHI from UE in LTE cell does not have help the SgNB, this is not provided in EN-DC case.
Proposal 6: it is proposed to provide UHI from UE to the SN except EN-DC case.

3. proposal
Proposal 1: it is proposed to have a common understanding that the purpose of the collecting UHI in MR-DC is to avoid ping-pong occurrence in the PScell selection.
Proposal 2: it is proposed to add cell type in the SN UHI 
Proposal 3: it is proposed NOT to add the Cause in the SN UHI
Proposal 4: it is proposed the SN collect SN UHI then provide to MN in SN Release Acknowledge message. The MN provide to target SN if available. 
Proposal 5: it is proposed NOT to have correlation between MN and SN i.e. the SN UHI is independent from legacy UHI
Proposal 6: it is proposed to provide UHI from UE to the SN except EN-DC case.
Proposal 7: it is proposed to take the TP in the Annex for baseline.

Ref: 
R3-205659 Summary of Offline for MD-DC UHI

Annex: 
TP for 38.423 v16.3.0 (2020-09)
[bookmark: _Toc29991387][bookmark: _Toc45901505][bookmark: _Toc20955192][bookmark: _Toc45107885][bookmark: _Toc36555787][bookmark: _Toc44497497][bookmark: _Toc20955374][bookmark: _Toc29991577][bookmark: _Toc36555978][bookmark: _Toc44497723][bookmark: _Toc45108110][bookmark: _Toc45901730]9.1.2.1	S-NODE ADDITION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to request the preparation of resources for dual connectivity operation for a specific 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

	
....Skip unchanged part

	
	
	
	
	
	

	Requested Fast MCG 
recovery via SRB3
	O
	
	ENUMERATED (true, ...)
	Indicates that the resources for fast MCG recovery via SRB3 are requested.
	YES
	ignore

	UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	[bookmark: _Hlk44418955]9.2.3.110
	
	YES
	ignore



[bookmark: _Toc45107889][bookmark: _Toc29991391][bookmark: _Toc20955196][bookmark: _Toc36555791][bookmark: _Toc44497501][bookmark: _Toc45901509]9.1.2.5	S-NODE MODIFICATION REQUEST
This message is sent by the M-NG-RAN node to the S-NG-RAN node to either request the preparation to modify S-NG-RAN node resources for a specific UE, or to query for the current SCG configuration, or to provide the S-RLF-related information to the S-NG-RAN node.
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

	
....Skip unchanged part

	
	
	
	
	
	

	Requested Fast MCG recovery via SRB3 Release
	O
	
	ENUMERATED (true, ...)
	Indicates that resources for fast MCG recovery via SRB3 are requested to be released.
	YES
	ignore

	SN triggered
	O
	
	ENUMERATED (TRUE ...)
	
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	9.2.3.110
	
	YES
	ignore




[bookmark: _Toc20955206][bookmark: _Toc29991401][bookmark: _Toc36555801][bookmark: _Toc44497511][bookmark: _Toc45107899][bookmark: _Toc45901519][bookmark: _Toc51850598]9.1.2.15	S-NODE RELEASE REQUEST ACKNOWLEDGE
This message is sent by the S-NG-RAN node to the M-NG-RAN node to confirm the request to release S-NG-RAN node resources.
Direction: S-NG-RAN node  M-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
	O
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the S-NG-RAN node
	YES
	reject

	PDU sessions To Be Released List
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resources To Be Released List – SN terminated
	O
	
	PDU Session List with data forwarding request info
9.2.1.24
	
	–
	

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	UE History Information
	O
	
	9.2.3.64
	
	YES
	ignore




[bookmark: _Toc45108109][bookmark: _Toc36555977][bookmark: _Toc29991576][bookmark: _Toc20955373][bookmark: _Toc45901729][bookmark: _Toc44497722]9.2.3.64	UE History Information
The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. The overall mechanism is described in TS 36.300 [12].
NOTE:	The definition of this IE is aligned with the definition of the UE History Information IE in TS 38.413 [5].
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Last Visited Cell List
	
	1..<maxnoofCellsinUEHistoryInfo>
	
	Most recent information is added to the top of this list

	>Last Visited Cell Information
	M
	
	9.2.3.65
	



9.2.3.65	Last Visited Cell Information
The Last Visited Cell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited Cell Information
	M
	
	
	

	>NG-RAN Cell
	
	
	
	

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].

	>E-UTRAN Cell
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].

	>UTRAN Cell
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [32].

	>GERAN Cell
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [31].

	>PSCell
	
	
	
	

	>>Last Visited PScell Information
	M
	
	9.2.3.X
	



9.2.3.X	Last Visited PSCell Information
This Last Visited PSCell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited PSCell Information
	M
	
	
	

	>NG-RAN PSCell
	
	
	
	

	>>Last Visited NG-RAN PSCell ID
	M
	
	NR CGI 
9.2.2.7
	

	>E-UTRAN PSCell
	
	
	
	

	>>Last Visited E-UTRAN PSCell ID
	M
	
	E-UTRA CGI
9.2.2.8
	




TP for 36.423 v16.3.0 (2020-09)

[bookmark: _Toc45227667][bookmark: _Toc29906426][bookmark: _Toc45104171][bookmark: _Toc45891481][bookmark: _Toc36550416][bookmark: _Toc29902422][bookmark: _Toc20954418]9.1.3.1	SENB ADDITION REQUEST
This message is sent by the MeNB to the SeNB to request the preparation of resources for dual connectivity operation for a specific UE
Direction: MeNB  SeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB
	YES
	reject

	
Skip unchanged part

	
	
	
	
	
	

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

	UE History Information
	O
	
	9.2.38
	
	YES
	ignore
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This message is sent by the MeNB to the en-gNB to request the preparation to modify en-gNB resources for a specific UE, to query for the current SCG configuration, or to provide the S-RLF-related information to the en-gNB.
Direction: MeNB  en-gNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	reject

	
Skip unchanged part

	
	
	
	
	
	

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB
	YES
	reject

	UE History Information
	O
	
	9.2.38
	
	YES
	ignore
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This message is sent by the en-gNB to the MeNB to confirme the request to release en-gNB resources.
Direction: en-gNB  MeNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the MeNB.
	YES
	ignore

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID
9.2.100
	Allocated at the en-gNB.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the MeNB.
	YES
	reject

	E-RABs Admitted To Be Released List
	
	0..1
	
	
	YES
	ignore

	>E-RABs Admitted To Be Released Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>RLC Mode
	M
	
	RLC Mode
9.2.119
	Indicates the RLC mode at the en-gNB for PDCP transfer to MeNB.
	–
	

	UE History Information
	O
	
	9.2.38
	
	YES
	ignore




[bookmark: _Toc20954501][bookmark: _Toc29902506][bookmark: _Toc29906510][bookmark: _Toc36550500][bookmark: _Toc45104257][bookmark: _Toc45227753][bookmark: _Toc45891567][bookmark: _Toc51764211]9.2.38	UE History Information
The UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. The overall mechanism is described in TS 36.300 [15].
NOTE:	The definition of this IE is aligned with the definition of the UE History Information IE in TS 36.413 [4].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Last Visited Cell List
	
	1..<maxnoofCells>
	
	Most recent information is added to the top of this list
	–
	

	>Last Visited Cell Information
	M
	
	9.2.39
	
	–
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The Last Visited Cell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	

	>E-UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	9.2.40
	
	-
	

	>UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [24]
	
	

	>GERAN Cell
	
	
	
	
	-
	

	>>Last Visited GERAN Cell Information
	M
	
	9.2.41
	
	-
	

	>NG-RAN Cell
	
	
	
	
	-
	

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [39]. (see subclause 9.3.1.97).
	
	

	>PSCell
	
	
	
	
	
	

	>>Last Visited PScell Information
	M
	
	9.2.XX
	
	
	



9.2.xx	Last Visited PSCell Information
This Last Visited PSCell Information may contain cell specific information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Last Visited PSCell Information
	M
	
	
	

	>NG-RAN PSCell
	
	
	
	

	>>Last Visited NG-RAN PSCell ID
	M
	
	NR CGI 
9.2.111
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