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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.


The following open issues were identified: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.



In this contribution, we discuss the open issues and give proposals on the way forward.
Discussion
[bookmark: _Ref52801756]Master and Secondary Node UE History Information Co-relation
In the offline discussion of RAN3#109-e it was concluded that the UE history information of the Secondary node should be co-related with UE history information of the Master node. In MR-DC a UE is connected to a controlling Master node and can in addition be connected to a Secondary node for 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]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 an 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.
1. [bookmark: _Toc54251903]The UE history information of the Secondary node should be included in the UE history information of the Master node.
Content of the UE History Information of the Secondary Node
In the RAN3#109-e offline discussion, it was agreed to include PSCELL list and time UE stayed in the cell in the UE History Information of the Secondary node, while Cell type and HO cause value was considered for further study.
Cell type is available in the UE history information as defined today and gives an indication of the coverage area of the cell. This will help in understanding and make optimizations based on the UE history information. As it has been agreed that enhancement of UE History Information for Secondary node applies to all MR-DC scenario, and since a node that is acting as Secondary node in some situations may very well be a Master node in other cases, the process of collecting UE History Information will  anyhow be available at any RAN node. Therefore, there will be no extra cost to adding the enhancements discussed also to the UE history information of the Secondary node.
[bookmark: _Toc52802499][bookmark: _Toc52877779][bookmark: _Toc52885482][bookmark: _Toc54166238][bookmark: _Toc54172970][bookmark: _Toc54251892][bookmark: _Toc54251911]The cell type information will be available in all nodes acting as Master node, in order to support the UE history information. 	Comment by Author: Kristina: Updated from SN and MN to Secondary node and Master node to be consistent.
1. [bookmark: _Toc54251904]Cell type information should be included in the UE history information of the Secondary node. Cell type information is anyhow available at a Secondary node if the Secondary node can act also as Master node.
Regarding secondary cell handover cause, or secondary cell change cause, this information will also contribute to understanding how the system performed and to optimise based on the UE history information. For example, it is useful to know if a change of secondary cell is due to radio reasons (i.e. coverage) or if it is due to load balancing reasons, in order to learn when a PSCell change needs to be done imminently and when it can be done without risking an SCG failure.
1. [bookmark: _Toc54251905]Secondary cell change cause should be included in the UE history information of the Secondary node. 
As the UE history information of the Secondary node should be co-related with the UE history information of the Master node, it also needs to be clear when there is no Secondary node connection, and what the reason for this is. A Secondary cell deletion cause in the UE history information of the Secondary node will help to understand whether the secondary cell deletion was due to for example to lack of resources available in the secondary cell, or due to radio reasons. 
Text on possible added/updated cause values.	Comment by Author: We have not identified any needed extra cause values right?	Comment by Author: Kristina: Depends on how this cause is to be used. We could add SN deletion or SN addition as a cause, but that is not really saying anything about why this happens. Suggestion from Thomas W was however ‘Pcell change to new (en-)gNB’, which I think could be relevant. 
But in line with your suggestion to wait with causes I have now removed this part.
Collection of UE History Information for the Secondary Node
The UE history information of the Secondary node is useful for the Secondary node in order to estimate the UE mobility state. But the information on Secondary node cell changes could also be of use for the Master node in order to optimize the Secondary node selection. In the case of Master node initiated cell changes, the master node will be aware of the change and can record this information in a UE history information for the Secondary node. However, in the case of a Secondary node initiated PSCell change, the Master node should be informed of the change by the Secondary node. This is because the MN is not always aware of a change of PSCell.
[bookmark: _Toc52802500][bookmark: _Toc52877780][bookmark: _Toc52885483][bookmark: _Toc54166239][bookmark: _Toc54172971][bookmark: _Toc54251893][bookmark: _Toc54251912]Information on PSCell changes could be of use for the Master node in order to optimize the Secondary node selection. 
1. [bookmark: _Hlk53487413][bookmark: _Toc54251906]The Master node should be informed of PSCell changes initiated by the Secondary node. 
As discussed in Section 2.1, and concluded in Observation 1, a connected UE is always connected to a Master node, while a Secondary node may only be used for part of the time. Since the information on PSCell changes is anyway needed in the Master node, and since a Master node is always available, it is natural that the Master node is responsible for collecting the UE history information of the Secondary node. For the case of SN initiated PSCell change without MN involvement, making the MN aware of PScell changes may require changes to the specifications.	Comment by Author: Kristina: From reading the specs my understanding is that informing the MN of such change is supported (when there is no MN terminated SCG or split bearers configured) if location information was requested for the UE, and then “the SN informs the MN about the PSCell change (as part of location information) using the SN initiated SN modification procedure independently from the reconfiguration of the UE.” This does not sound like something reusable to me, what do you think?
	Comment by Author: I guess you refer to the parts in 38.423 stating “If the Location Information at S-NODE Reporting IE set to "pscell" is included in the S-NODE ADDITION REQUEST, the S-NG-RAN node shall, start providing information about the current location of the UE. If the Location Information at S-NODE IE is included in the S-NODE ADDITION REQUEST ACKNOWLEDGE, the M-NG-RAN node shall store the included information so that it may be transferred towards the AMF.”
While it is true that activation of location reporting will produce the SN to always indicate to MN the new pSCell selected, the changes needed here would rather consist of the SN indicating the new PSCell when the PScell change is triggered by the SN.	Comment by Author: I was referring to text in 37.340. not sure how the message exchange is actually done.
1. [bookmark: _Toc54251907]The Master node is responsible for collecting the UE history information of the Secondary node. 
1. [bookmark: _Toc54251908]RAN3 to discuss signalling specification changes needed for making the Master node aware of PSCell changes that are initiated by the Secondary node and made with no Master node involvementto collect the UE history information of the secondary node.	Comment by Author: This proposal is not clear: we seem to argue that MN collects the UE history and that this happens by means of SN signalling PSCell changes to MN. Is this what this proposal is describing? It rather reads as if SN builds its own history (list of PSCells visited) and sends it to MN.	Comment by Author: Kristina: I do not have a strong view on how this information reaches the MN. I have updated the proposal to be more in line with the text. 

UE history information from the UE for Secondary Node
In the RAN3#109-e offline discussion, whether to enhance UE history information from the UE for Secondary Node was left for further study. UE history information from UE includes the VisitedCellInfoList contained in the UEInformationResponse message as specified in TS 38.331, and any enhancements of this should be discussed in RAN2. 
[bookmark: _Toc52877781][bookmark: _Toc52885484][bookmark: _Toc54166240][bookmark: _Toc54172972][bookmark: _Toc54251894][bookmark: _Toc54251913]Enhancements of the UE history information from the UE should be discussed in RAN2. 
It can however be noted that it has been discussed to forward the mobility history information from the UE (including PSCell history) from the Master node to the Secondary node in order for the Secondary node to make use of such information and optimize SN triggered PSCell change procedures.  However, requesting the UE generated UE History Information has been so far a process triggered by the MN. If the UE generated UE History Information is requested only by the MN, the Secondary node might not get the information when desired. Instead, it should be possible for the Secondary node to itself request mobility history information including PSCell history from the UE without going through the Master node, or by letting the Master node transparently forward the request/response messages over SRB1. In other words, RRC signaling to request the UE generated UE History Information may be triggered by the SN and transparently forwarded by the MN to the UE. In this way, explicit Xn/X2 messaging from the Master node to the Secondary node with the purpose to retrieve the mobility history information including PSCell history in Secondary node, will not be needed.
[bookmark: _Toc52877782][bookmark: _Toc52885485][bookmark: _Toc54166241][bookmark: _Toc54172973][bookmark: _Toc54251895][bookmark: _Toc54251914]If the SN can trigger RRC signaling towards the UE, forwarded transparently by the MN, for the purpose of retrieving the UE Generated UE History Information, then explicit Xn/X2 messaging from the Master node to the Secondary node with the purpose to retrieve the mobility history information including PSCell history in Secondary node, is not needed. 
Changes to Specifications
A text proposal capturing Proposal 1, Proposal 2 and Proposal 3 in this contribution is given in Appendix A.
1. [bookmark: _Toc54251909]RAN3 to accept the text proposal in Appendix A.
Conclusion
[bookmark: _Hlk12539337]In the above we have made the following observations:
Observation 1	A connected UE is always connected to a Master node, while a Secondary node may only be used for part of the time.
Observation 2	The cell type information will be available in all nodes acting as Master node, in order to support the UE history information.
Observation 3	Information on PSCell changes could be of use for the Master node in order to optimize the Secondary node selection.
Observation 4	Enhancements of the UE history information from the UE should be discussed in RAN2.
Observation 5	If the SN can trigger RRC signaling towards the UE, forwarded transparently by the MN, for the purpose of retrieving the UE Generated UE History Information, then explicit Xn/X2 messaging from the Master node to the Secondary node with the purpose to retrieve the mobility history information including PSCell history in Secondary node, is not needed.

Based on this we propose the following:

Proposal 1	The UE history information of the Secondary node should be included in the UE history information of the Master node.
Proposal 2	Cell type information should be included in the UE history information of the Secondary node. Cell type information is anyhow available at a Secondary node if the Secondary node can act also as Master node.
Proposal 3	Secondary cell change cause should be included in the UE history information of the Secondary node.
Proposal 4	The Master node should be informed of PSCell changes initiated by the Secondary node.
Proposal 5	The Master node is responsible for collecting the UE history information of the Secondary node.
Proposal 6	RAN3 to discuss specification changes needed for making the Master node aware of PSCell changes that are initiated by the Secondary node and made with no Master node involvement.
Proposal 7	RAN3 to accept the text proposal in Appendix A.

[bookmark: _In-sequence_SDU_delivery]References
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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
	
	-
	-



	Range bound
	Explanation

	maxnoOfCellsinUEHistoryInfo
	Maximum length of the list. Value is 16.



[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).
	
	



[bookmark: _Toc51762840][bookmark: _Toc45831887][bookmark: _Toc36551665][bookmark: _Toc29390928][bookmark: _Toc20953750]9.2.1.43a	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
	
	E-UTRAN
CGI
9.2.1.38
	
	-
	

	Cell Type
	M
	
	9.2.1.66
	
	-
	

	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
	
	9.2.1.3
	The cause for the handover from the E-UTRAN cell.
	YES
	ignore

	[bookmark: _Hlk53760181]Last Visited Secondary Cell List
	
	0..<maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo>
	
	List of cells configured as PSCells.
	YES
	ignore

	[bookmark: _Hlk53760219]> Last Visited Secondary Cell Information
	M
	
	9.2.1.Y
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo
	Maximum length of the list. Value is FFS.




9.2.1.Y	Last Visited Secondary Cell Information
The Last Visited Secondary Cell Information may contain cell specific information, or information on a period with no secondary cell.
	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 Secondary Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [44] (see subclause 9.3.1.X).
	
	

	    >No Secondary Cell
	
	
	
	
	
	

	>>No Secondary Cell Information
	M
	
	OCTET STRING
	Defined in 9.2.1.Z).	Comment by Author: Kristina: I am not quite sure where this best fits in, but maybe in NR spec to avoid too many changes in LTE spec?.	Comment by Author: I propose to define everything explicitly in 36.413 and in 38.413. Then 36.423 will reference to 36.413 and 38.423 will reference to 38.413. This way we are not forced to adopt all enahancements applied to NR also in LTE.	Comment by Author: OK, I have removed the text “Defined in TS 38.413 [44] (see subclause 9.3.1.Z).” and added a section 9.2.1.Z here in 36.413 instead. But for Last Visited NG-RAN Secondary Cell Information I kept the definition only in 38.413 in line with how it is done for the UE history information for MN.
	
	



9.2.1.Z No Secondary Cell Information	Comment by Author: Kristina: Added in line with the comment to define it  explicitly in 36.413 and 38.413.
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	Comment by Author: Kristina: Columns Criticality and Assigned Citicalit are not in this table, ok?

	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 Cell Enhanced Granularity	Comment by Author: Kristina: Should this be included? I included it in 38.413 to be inline with other definitions there. But should it be included also here in 36.413?
	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.

	Secondary Cell addition Cause Value
	O
	
	Cause
9.3.1.2
	The cause for the SCG addition.



…
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

	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
	



	Range bound
	Explanation

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



[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

	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].



[bookmark: _Toc51746088][bookmark: _Toc45897884][bookmark: _Toc45798495][bookmark: _Toc45720615][bookmark: _Toc45658795][bookmark: _Toc45652363][bookmark: _Toc36555051][bookmark: _Toc36553324][bookmark: _Toc29504878][bookmark: _Toc29504294][bookmark: _Toc29503710][bookmark: _Toc20955261]9.3.1.97	Last Visited NG-RAN Cell Information
This IE contains information about a cell. In case of NR cell, this IE contains information about a set of NR cells with the same NR ARFCN for reference point A, and the Global Cell ID IE identifies one of the NR cells in the set. The information is to be used for RRM purposes.
	[bookmark: _Hlk53055129]IE/Group Name	Comment by Author: Kristina: When should these columns be included and when not?
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	
	
	

	Cell Type
	M
	
	9.3.1.98
	
	
	

	Time UE Stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in seconds. If the duration is more than 4095s, this IE is set to 4095.
	
	

	Time UE Stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE stayed in the cell, or set of NR cells with the same NR ARFCN for reference point A, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.
	
	

	HO Cause Value
	O
	
	Cause
9.3.1.2
	The cause for the handover.
	
	

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

	> Last Visited Secondary Cell Information
	M	Comment by Author: Kristina: In 36.413 this was set to M and here to O. I changed to M, is this correct? (This is used also for my X.423 additions)
	
	9.3.1.X
	The PSCell related information.
	YES
	ignore



	Range bound
	Explanation

	maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo
	Maximum no. of cells in the Secondary Cell history. Value is FFS.



[bookmark: _Toc51746089][bookmark: _Toc45897885][bookmark: _Toc45798496][bookmark: _Toc45720616][bookmark: _Toc45658796][bookmark: _Toc45652364][bookmark: _Toc36555052][bookmark: _Toc36553325][bookmark: _Toc29504879][bookmark: _Toc29504295][bookmark: _Toc29503711][bookmark: _Toc20955262]9.3.1.98	Cell Type
This IE provides the cell coverage area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Size
	M
	
	ENUMERATED (verysmall, small, medium, large, …)
	



9.3.1.Y	Last Visited Secondary Cell Information
This IE may contain cell specific information, or information on a period with no secondary cell.
	IE/Group Name	Comment by Author: Kristina: Same question as above, when should these be included?
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE Last Visited Cell Information
	M
	
	
	
	-
	-

	>NG-RAN Cell
	
	
	
	
	-
	-

	>>Last Visited NG-RAN Secondary Cell Information
	M
	
	9.3.1.X
	
	-
	-

	 >No Secondary Cell
	
	
	
	
	-
	-

	>>No Secondary Cell Information
	M
	
	9.3.1.Z
	
	-
	-



9.3.1.X Last Visited NG-RAN Secondary Cell Information
The Last Visited NG-RAN Secondary Cell Informationcontains information about a cell(s) that are configured as the Secondary Cell for this UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description	Comment by Author: Kristina: Columns Criticality and Assigned Citicalit are not in this table, ok?

	Global Cell ID
	M
	
	NG-RAN CGI
9.3.1.73
	CGI of the PSCell

	Cell Type
	M
	
	9.3.1.98
	

	Carrier Frequency
	M
	-
	EARFCN
	Carrier frequency of the SN cell

	Time UE stayed in Cell
	M
	
	INTEGER (0..4095)
	The duration of the time the UE was configured with this PScell in seconds. If the UE is configured with a cell as Secondary Cell for more than 4095s, this IE is set to 4095.

	Time UE Stayed in Cell Enhanced Granularity
	O
	
	INTEGER (0..40950)
	The duration of time the UE was configured with this PSCell, in 1/10 seconds. If the duration is more than 4095s, this IE is set to 40950.

	Secondary Cell change /deletion Cause Value
	O
	
	Cause
9.3.1.2
	The cause for the PSCell change/deletion.	Comment by Author: Kristina: In old text we have switched between using the term SN, PSCell and SCG. What do we want to target?	Comment by Author: I noticed that above you have changed to PSCell in many places, so I did the same here.

	
	
	
	
	



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	Comment by Author: Kristina: Columns Criticality and Assigned Citicalit are not in this table, ok?

	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 Cell Enhanced Granularity	Comment by Author: Should this be included? (I am unaware of the history of this in UE history information)
	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.

	Secondary Cell addition Cause Value
	O
	
	Cause
9.3.1.2
	The cause for the SCG addition.



…
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
	
	–
	



	Range bound
	Explanation

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



[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).
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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

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

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



	Range bound
	Explanation

	maxnoofSecondaryCellsPerPrimaryCellinUEHistoryInfo
	Maximum length of the list. Value is FFS.



9.2.Y Last Visited Secondary Cell Information
The Last Visited Secondary Cell Information may contain cell specific information, or information on a period with no secondary cell.
	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 Secondary Cell Information
	M
	
	OCTET STRING
	Defined in TS 38.413 [39] (see subclause 9.3.1.X).	Comment by Author: Kristina: I kept the reference to 38.413 here as this is how it is done in 9.2.39 – Last Visited Cell Information above.

	-
	-

	    >No Secondary Cell
	
	
	
	
	-
	-

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



…
	Comment by Author: Kristina: No TP to 38.423 needed, as it refers to 38.413 for definitions and the changes are made there.
One thing only - in 38.423, it says that the overall mechanism of UE history information is described in TS 36.300, but that description is only related to LTE. Should this be corrected somehow/somewhere?
