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[bookmark: _Ref20905128]Introduction
[bookmark: _Ref178064866]In the offline discussion [1] of RAN3#109-e, UE history information in EN_DC was discussed, and the following was concluded. 
UE history information of secondary node includes PSCELL list,  time UE stayed in the cell.
Enhancement of UE History Information for Secondary Node applies to all MR-DC scenario.
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.


In RAN3#110-e, the following was agreed:UE History Information (UHI) of SN does not include HO Cause 
Wait for RAN2 agreements before discussing UE History Information from UE 
Enhancement of UE History Information for Secondary Node does not apply to LTE DC scenarios
Include SN UHI in the SN addition and change messages (modification FFS); information flow in both directions is not precluded at this stage


The following open issues were identified:
FFS which node (MN or SN) is responsible for collecting the SN UHI. Discuss signaling impact (MN to be aware of SN initiated PSCell changes without MN involvement vs. including SN UHI in SN Release and any delay in collecting SN UHI for intra-MN handovers); how to allow the MN to use the Pscell history
If SN is responsible for collecting SN UHI, SN sends SN UHI to MN when the SN is released by adding “UE history information” IE in the following SN Release messages over XnAP and X2AP
-	S-NODE RELEASE REQUEST ACKNOWLEDGE
-	SGNB RELEASE REQUEST ACKNOWLEDGE
-	S-NODE RELEASE REQUIRED
-	SGNB RELEASE REQUIRED
FFS whether a two-dimensional structure for SN UHI (PSCells history information are listed for each PCell in the UHI) or an independent SN UHI is to be included (if an explicit correlation is not deemed useful)
FFS whether “Time spent without SCG” should be included in SN UHI

In this contribution, we discuss the open issues and give proposals on the way forward.
Discussion
[bookmark: _Ref58247035][bookmark: _Ref52801756]Purpose of Secondary Node UE History Information
The UE History Information collected by the network was originally introduced in LTE to provide several benefits, such as optimizing when to ask the CN to release a UE, setting DRX periods and taking handover decisions based on recent mobility and activity of the UE.
[bookmark: _Ref58245977][bookmark: _Toc58331987][bookmark: _Toc58333777][bookmark: _Toc58334068][bookmark: _Toc58945627][bookmark: _Toc59205364][bookmark: _Toc59217200][bookmark: _Toc59222028][bookmark: _Toc61342868][bookmark: _Toc61431497][bookmark: _Toc61514574][bookmark: _Toc61515725][bookmark: _Toc61517337]UE History Information optimizes handover mechanisms based on recent mobility and activity of the UE.
In RAN3#109-e, it was agreed to enhance the UE history information with UE history information for secondary Node and that the enhancement applies to all MR-DC scenarios. Some contributions sent to RAN3#110-e, such as [2] and [3], indicate that the main purpose of the UE history information of the secondary node is to prevent ping pong events between SNs (via SN change). However, just as the legacy UE history information was introduced to give several benefits to the RAN, the purpose of the UE history information of the secondary node is not limited to decreasing secondary cell ping-pong events.
[bookmark: _Toc58945630][bookmark: _Toc59205365][bookmark: _Toc59217201][bookmark: _Toc59222029][bookmark: _Toc61342869][bookmark: _Toc61431498][bookmark: _Toc61514575][bookmark: _Toc61515726][bookmark: _Toc61517338]The purpose of UE history information of the secondary node is optimization not limited to avoidance of secondary cell ping-pongs. 
The secondary node UE history information could, in a similar way as legacy UE history information, be used as input to optimize cell change mechanisms. One example of how the secondary node UE history information can be used for the secondary node is that the secondary node can estimate the UE speed, based on the visited secondary cells and the time spent in them. With that the secondary node UE history information could be used to determine if it is opportune for a UE to be connected to a small cell or not. For example, if the UE is determined to move at high speed, the UE may not be connected to a small cell despite such cell results as the best radio cell at some point in time.
[bookmark: _Ref58245990][bookmark: _Toc58331988][bookmark: _Toc58333778][bookmark: _Toc58334069][bookmark: _Toc58945628][bookmark: _Toc59205366][bookmark: _Toc59217202][bookmark: _Toc59222030][bookmark: _Toc61342870][bookmark: _Toc61431499][bookmark: _Toc61514576][bookmark: _Toc61515727][bookmark: _Toc61517339]The UE history information of secondary node could be used as input to optimize cell change mechanisms.
[bookmark: _Hlk61339916]But the information on secondary node cell changes could also be used by the master node to optimize the secondary node selection. By understanding which secondary cell(s) a UE is connected to, while being connected to a particular master cell, and how the secondary cell changes, a more intelligent selection of secondary node/cell can be made. The same information can also be used for the master node to understand when DC is suitable and when it is not. For example, in case of repeated SN ping-pong due to coverage issues the master node may decide not to use DC. Using the UE history of the secondary node for taking more intelligent decisions regarding DC and secondary node selection requires that the UE history information of the secondary node is correlated to the UE history information of the master node.
[bookmark: _Hlk58945442][bookmark: _Toc58331989][bookmark: _Toc58333779][bookmark: _Toc58334070][bookmark: _Toc58945629][bookmark: _Ref59102753][bookmark: _Toc59205367][bookmark: _Toc59217203][bookmark: _Toc59222031][bookmark: _Toc61342871][bookmark: _Toc61431500][bookmark: _Toc61514577][bookmark: _Toc61515728][bookmark: _Toc61517340][bookmark: _Hlk59103362]The UE history information of the secondary node correlated with the UE history information of the master node could be used by the master node to optimize the secondary node selection. This requires that the UE history information of the secondary node is correlated to the UE history information of the master node.
1. [bookmark: _Ref59217387][bookmark: _Toc61517345]The UE history information of the secondary node should be correlated to the UE history information of the master node.
In Section 2.2 we discuss how to correlate the UE history information of the secondary node to the UE history information of the master node.
[bookmark: _Ref61342329]Master and Secondary Node UE History Information Co-relation
As discussed in Section 2.1, one of the things that the UE history information of the secondary node could be used for is optimization of secondary node selection. This however requires that the master node understands how the UE history information of the master node and the UE history information of the secondary node relates to each other. The benefit of such a correlation was also agreed in the offline discussion of RAN3#109-e.
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.

In MR-DC a UE is connected to a controlling master node and can in addition be connected to a secondary node for e.g. additional capacity. As capacity needs as well as coverage may vary over time, a connected UE may not always have a secondary node. While a connected UE always is connected to a master node, a secondary node may only be used part of the time.
[bookmark: _Toc52354685][bookmark: _Ref52801776][bookmark: _Toc52802498][bookmark: _Toc52877778][bookmark: _Toc52885481][bookmark: _Toc54166237][bookmark: _Toc54172969][bookmark: _Toc54251891][bookmark: _Toc54251910][bookmark: _Toc58331990][bookmark: _Toc58333780][bookmark: _Toc58334071][bookmark: _Toc58945631][bookmark: _Toc59205368][bookmark: _Toc59217204][bookmark: _Toc59222032][bookmark: _Toc61342872][bookmark: _Toc61431501][bookmark: _Toc61514578][bookmark: _Toc61515729][bookmark: _Toc61517341]A connected UE is always connected to a master node, while a secondary node may only be used for part of the time.
As a UE always has a master node but may not have a secondary node, it is natural that the structure of the co-relation takes the master node as a starting point. This could be done by including the UE history information of the secondary node in the UE history information of the master node. Moreover, if the UE history information of the secondary node is included in the UE history information of the master node, it will be immediately visible when the UE was not configured with DC. This helps understanding previous decisions taken for the UE and eventually it helps re-using such policies.
1. [bookmark: _Ref58340947][bookmark: _Toc61517346]The UE history information of the secondary node should be included in the UE history information of the master node.
[bookmark: _Ref61513840]Collection of UE History Information
As discussed in 2.1, the secondary node UE history Information can be used by the master node in order to optimize the secondary node selection. In the MR-DC case however, it may be so that a node used as primary node in one instance could later be used as secondary node in another instance. Therefore, it is expected that the same UE history information will be beneficial in the secondary node as in the master node, i.e. also the secondary node will benefit from knowing the UE history information of the master node.
[bookmark: _Toc58331993][bookmark: _Toc58333783][bookmark: _Toc58334074][bookmark: _Toc58945634][bookmark: _Toc59205369][bookmark: _Toc59217205][bookmark: _Ref59218712][bookmark: _Toc59222033][bookmark: _Toc61342873][bookmark: _Toc61431502][bookmark: _Hlk59218676][bookmark: _Toc61514579][bookmark: _Toc61515730][bookmark: _Toc61517342]The same node may be used as primary and secondary node in different time instances and therefore the same UE history information will be of benefit in both the primary and the secondary node. 
1. [bookmark: _Toc61517347]The same UE history information should be available in both the primary and the secondary node. 
However, as concluded in Observation 5, a connected UE is always connected to a master node, while a secondary node may only be used for part of the time. Since a master node is always available, it is natural that the master node is responsible for keeping the UE history information of both the master and the secondary node, and the UE history information collected by the master node should have precedence over any UE history information kept by the secondary node.
1. [bookmark: _Toc61517348]The master node is responsible for keeping the UE history information (including master cell history and secondary cell history), and the UE history information collected by the master node should have precedence over any UE history information kept by the secondary node.
The retrieval of the UE history information in the master node and the secondary node is discussed in Section 2.3.1 and 2.3.2 respectively.
[bookmark: _Ref59217721]UE History Information in the Master Node
Just as for legacy UE history information the secondary node UE history information should be collected for the last visited cell upon leaving the cell. This happens when a PSCell is changed, which is done through the SN modification or SN change procedure, and when a PSCell is released, which is done through the SN release procedure. In most of these cases, the master node will receive the PCI for the last serving PSCell in the CG-Config message included in the SgNB to MeNB Container (or, in MR-DC with 5GC case the S-NG-RAN node to M-NG-RAN node Container), which is sent from the SN to the MN in the message exchange as described in Table 1 below. Based on the PCI and neighbor relations the MN will be able to find the CGI and populate the UE history information. 

	Procedure
	Details
	Message where PSCell PCI can be retrieved.

	SN modification
	MN initiated SN modification
	Modification request acknowledge

	
	SN initiated SN modification with MN involvement
	Modification required

	
	SN initiated SN modification without MN involvement
	-

	SN change
	MN initiated SN change
	-

	
	SN initiated SN change
	Change required

	SN release
	MN initiated SN release
	-

	
	SN initiated SN release
	Release required


[bookmark: _Ref61341768]Table 1: Procedures and existing messages where PSCell PCI can be retrieved by the master node.

[bookmark: _Toc59205370][bookmark: _Toc59217206][bookmark: _Toc59222034][bookmark: _Toc61342874][bookmark: _Toc61431503][bookmark: _Toc61514580][bookmark: _Toc61515731][bookmark: _Toc61517343]Upon a PSCell change or release, the master node will in most cases get the PCI of the visited PSCell through the CG-Config transferred from the secondary node to the master node.
As can be seen from the table above however, there are three cases where CG-Config, and hence also PCI is not available to the MN in the signaling. These cases are further discussed in the following.
In case of a PSCell change using the SN initiated SN modification without MN involvement procedure, the SN can trigger a modification required message (containing the CG-Config) to inform the MN about the PSCell change.
1. [bookmark: _Toc61517349]Upon a PSCell change using SN initiated SN modification without MN involvement, the secondary node should trigger a modification required message to inform the master node about the PSCell ID of the visited cell. 
Both in case of a PSCell change through the MN initiated SN change procedure, or a PSCell release through the MN initiated SN release procedure, the master node would need to get informed of the ID of the last visited PSCell upon the (source) PSCell release. It is therefore proposed to add such information in the release request acknowledge message, which is sent from the secondary node to the master node in both procedures.
1. [bookmark: _Toc61517350]The master node should be informed of PSCell ID upon MN initiated SN change or release using the release request acknowledge message. Existing messages (e.g. SN Addition Response and SN modification required can be reused).
The UE History information further includes the time spent in a cell. This time may be derived by the MN based on the reception of signaling notifying the master node of a change or release of a PSCell.
[bookmark: _Toc59217207][bookmark: _Toc59222035][bookmark: _Toc61342875][bookmark: _Toc61431504][bookmark: _Toc61514581][bookmark: _Toc61515732][bookmark: _Toc61517344]The time spent in last visited PSCell may be derived by the MN, based on the reception of signaling notifying the master node of a change or release of a PSCell.
In addition to visited PSCells and time spent in those cells, for the receiving node to be able to correctly interpret the correlation of the UE history information of the master node and the secondary node, also time spent with no PSCell should be logged. This should happen upon the addition of a PSCell after a period with no PSCell, or at a PCell handover. This information can be useful to gather an understanding of the previous choices made for the UE in terms of DC connectivity. If for example a UE is moving at high speed, the UE may not be connected to SCGs. A node receiving this information may use it to quickly deduce that the UE is moving too fast to configure a reliable DC connection.
1. [bookmark: _Ref59217442][bookmark: _Toc61517351]Time spent with no PSCell should be included in the UE history information.
[bookmark: _Ref59217728]UE History Information in the Secondary Node
As concluded in Observation 6, the same UE history information will be of benefit in both the primary and the secondary node. Two different options to achieve this are described below. 
a) UHI in secondary node updated upon PSCell addition/modification/change.
The master node informs the secondary node of PCell UE history in the already agreed signaling of secondary node UE history in the SN addition and change (modification FFS) messages. The secondary node can itself keep track of any PSCell changes. In-between the updates from the master node there is a risk that the UE history information kept in the secondary node might become out of date.
b) UHI in secondary node updated upon every PCell handover
The master node informs the secondary node each time a PCell handover takes place. The UE history information is updated with further details such as handover cause and cell type using the already agreed signaling of secondary node UE history in the SN addition and change (modification FFS) messages.
As discussed in section 2.3 the UE history information of the master node will be beneficial in the secondary node in case the secondary node becomes master node in another instance. This means that the UE history information of the master node is not needed in the secondary node at each time instance, and it is enough that the secondary node is informed of the full UHI in the PSCell addition/modification/change message. Based on this, we propose that option a) is used for UE history information in the secondary node.
1. [bookmark: _Toc61517352]Use option a) for retrieving the UE History Information (including master cell history and secondary cell history) in the secondary cell.
Changes to Specifications
A text proposal capturing Proposal 1, Proposal 2 and Proposal 7 in this contribution is given in Appendix A.
1. [bookmark: _Toc61517353]RAN3 to accept the text proposal in Appendix A.
Conclusion
[bookmark: _Hlk12539337]In the above we have made the following observations:
Observation 1	UE History Information optimizes handover mechanisms based on recent mobility and activity of the UE.
Observation 2	The purpose of UE history information of the secondary node is optimization not limited to avoidance of secondary cell ping-pongs.
Observation 3	The UE history information of secondary node could be used as input to optimize cell change mechanisms.
Observation 4	The UE history information of the secondary node correlated with the UE history information of the master node could be used by the master node to optimize the secondary node selection. This requires that the UE history information of the secondary node is correlated to the UE history information of the master node.
Observation 5	A connected UE is always connected to a master node, while a secondary node may only be used for part of the time.
Observation 6	The same node may be used as primary and secondary node in different time instances and therefore the same UE history information will be of benefit in both the primary and the secondary node.
Observation 7	Upon a PSCell change or release, the master node will in most cases get the PCI of the visited PSCell through the CG-Config transferred from the secondary node to the master node.
Observation 8	The time spent in last visited PSCell may be derived by the MN, based on the reception of signaling notifying the master node of a change or release of a PSCell.

Based on this we propose the following:

Proposal 1	The UE history information of the secondary node should be correlated to the UE history information of the master node.
Proposal 2	The UE history information of the secondary node should be included in the UE history information of the master node.
Proposal 3	The same UE history information should be available in both the primary and the secondary node.
Proposal 4	The master node is responsible for keeping the UE history information (including master cell history and secondary cell history), and the UE history information collected by the master node should have precedence over any UE history information kept by the secondary node.
Proposal 5	Upon a PSCell change using SN initiated SN modification without MN involvement, the secondary node should trigger a modification required message to inform the master node about the PSCell ID of the visited cell.
Proposal 6	The master node should be informed of PSCell ID upon MN initiated SN change or release using the release request acknowledge message. Existing messages (e.g. SN Addition Response and SN modification required can be reused).
Proposal 7	Time spent with no PSCell should be included in the UE history information.
Proposal 8	Use option a) for retrieving the UE History Information (including master cell history and secondary cell history) in the secondary cell.
Proposal 9	RAN3 to accept the text proposal in Appendix A.
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[bookmark: _Ref52885925]Appendix A	
A.1 Text Proposal to 36.413
…
[bookmark: _Toc51762838][bookmark: _Toc45831885][bookmark: _Toc36551663][bookmark: _Toc29390926][bookmark: _Toc20953748]9.2.1.42	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.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

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

	>Last Visited Cell Information
	M
	
	9.2.1.43
	
	-
	-

	>Last Visited Secondary Cell List
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	>> Last Visited Secondary Cell Information
	M
	
	Last Visited Cell Information
9.2.1.43
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoOfCellsinUEHistoryInfo
	Maximum length of the list. Value is 16.

	maxnoofSecondaryCellsPerPrimaryCellInUEHistoryInfo
	Maximum length of the list. Value is FFS.



[bookmark: _Toc51762839][bookmark: _Toc45831886][bookmark: _Toc36551664][bookmark: _Toc29390927][bookmark: _Toc20953749]9.2.1.43	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
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	-

	>E-UTRAN Cell
	
	
	
	
	
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	9.2.1.43a
	
	-
	-

	>UTRAN Cell
	
	
	
	
	
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [19].
	-
	-

	>GERAN Cell
	
	
	
	
	
	

	>>Last Visited GERAN Cell Information
	M
	
	9.2.1.43b
	
	-
	-

	>NG-RAN Cell
	
	
	
	
	-
	-

	>>Last Visited NG-RAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [44] (see subclause 9.3.1.97).
	
	

	 >No Secondary Cell
	
	
	
	
	YES
	Ignore

	>>No Secondary Cell Information
	M
	
	OCTET STRING
	Defined in 9.2.1.Z).
	YES
	Ignore



9.2.1.Z No Secondary Cell Information
The No Secondary Cell Information contains information about a period with no Secondary cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Time with no secondary Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE was configured without any PSCell. If this time is longer than 4095s, this IE is set to 4095.

	Time with no Secondary Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE was configured without any PSCell, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.


…
A.2 Text Proposal to 38.413
…
[bookmark: _Toc51746086][bookmark: _Toc45897882][bookmark: _Toc45798493][bookmark: _Toc45720613][bookmark: _Toc45658793][bookmark: _Toc45652361][bookmark: _Toc36555049][bookmark: _Toc36553322][bookmark: _Toc29504876][bookmark: _Toc29504292][bookmark: _Toc29503708][bookmark: _Toc20955259]9.3.1.95	UE History Information
This IE contains information about cells that a UE has been served by in active state prior to the target cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

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

	>Last Visited Cell Information
	M
	
	9.3.1.96
	
	-
	

	>Last Visited Secondary Cell List 
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	>>Last Visited Secondary Cell Information
	M
	
	Last Visited Cell Information 9.3.1.96
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum no. of cells in the UE history information. Value is 16.

	maxnoofSecondaryCellsPerPrimaryCellInUEHistoryInfo
	Maximum no. of cells in the Last Visited Secondary Cell List. Value is FFS.



[bookmark: _Toc51746087][bookmark: _Toc45897883][bookmark: _Toc45798494][bookmark: _Toc45720614][bookmark: _Toc45658794][bookmark: _Toc45652362][bookmark: _Toc36555050][bookmark: _Toc36553323][bookmark: _Toc29504877][bookmark: _Toc29504293][bookmark: _Toc29503709][bookmark: _Toc20955260]9.3.1.96	Last Visited Cell Information
This IE 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
	
	
	
	-
	

	>NG-RAN Cell
	
	
	
	
	-
	

	>>Last Visited NG-RAN Cell Information
	M
	
	9.3.1.97
	
	-
	

	>E-UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited E-UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].
	-
	

	>UTRAN Cell
	
	
	
	
	-
	

	>>Last Visited UTRAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 25.413 [28].
	-
	

	>GERAN Cell
	
	
	
	
	-
	

	>>Last Visited GERAN Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [16].
	-
	

	 >No Secondary Cell
	
	
	
	
	YES
	ignore

	>>No Secondary Cell Information
	M
	
	9.3.1.Z
	
	YES
	ignore


[bookmark: _Hlk53055129]
9.3.1.Z No Secondary Cell Information
The No Secondary Cell Information contains information about a period with no Secondary cell, and, optionally, cause for setting up a secondary cell.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Time with no secondary Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE was configured without any PSCell. If this time is longer than 4095s, this IE is set to 4095.

	Time with no Secondary Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE was configured without any PSCell, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.



…
A.3 Text Proposal to 36.423
…
[bookmark: _Toc51764211][bookmark: _Toc45891567][bookmark: _Toc45227753][bookmark: _Toc45104257][bookmark: _Toc36550500][bookmark: _Toc29906510][bookmark: _Toc29902506][bookmark: _Toc20954501]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
	
	–
	

	>Last Visited Secondary Cell List
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	>>Last Visited Secondary Cell Information
	M
	
	Last Visited Cell Information
9.2.39
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofCells
	Maximum number of last visited cell information records that can be reported in the IE. Value is 16.

	maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo
	Maximum length of the list. Value is FFS.



[bookmark: _Toc51764212][bookmark: _Toc45891568][bookmark: _Toc45227754][bookmark: _Toc45104258][bookmark: _Toc36550501][bookmark: _Toc29906511][bookmark: _Toc29902507][bookmark: _Toc20954502]9.2.39	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
	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).
	
	

	 >No Secondary Cell
	
	
	
	
	YES
	ignore

	>>No Secondary Cell Information
	M
	
	OCTET STRING
	Defined in TS 36.413 [4] 9.2.1.Z).
	YES
	ignore



[bookmark: _Toc51764213][bookmark: _Toc45891569][bookmark: _Toc45227755][bookmark: _Toc45104259][bookmark: _Toc36550502][bookmark: _Toc29906512][bookmark: _Toc29902508][bookmark: _Toc20954503]9.2.40	Last Visited E-UTRAN Cell Information
The Last Visited E-UTRAN Cell Information contains information about a cell that is to be used for RRM purposes.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	ECGI
9.2.14
	
	-
	

	Cell Type
	M
	
	9.2.42
	
	-
	

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE stayed in the cell in seconds. If the UE stays in a cell more than 4095s, this IE is set to 4095.
	-
	

	Time UE stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of the time the UE stayed in the cell in 1/10 seconds. If the UE stays in a cell more than 4095s, this IE is set to 40950.
	YES
	ignore

	HO Cause Value
	O
	
	Cause
9.2.6
	The cause for the handover from the E-UTRAN cell.
	YES
	ignore


…
A.4 Text Proposal to 38.423
…
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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
	Criticality
	Assigned Criticality

	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
	
	-
	

	>Last Visited Secondary Cell List 
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	>>Last Visited Secondary Cell Information
	M
	
	Last Visited Cell Information
9.2.3.65
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofCellsinUEHistoryInfo
	Maximum number of last visited cell information records that can be reported in the IE. Value is 16.

	maxnoofSecondaryCellsPerPrimaryCellInUEHistoryInfo
	Maximum no. of cells in the Last Visited Secondary Cell List. Value is FFS.
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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
	
	
	
	-
	

	>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].
	-
	

	>No Secondary Cell
	
	
	
	
	YES
	ignore

	>>No Secondary Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [5].
	YES
	ignore



…


