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1 Introduction

In the WID on SON/MDT support for NR [1], one of the objectives is to support UE mobility history information

· Specification of mobility history information stored by UE for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED UEs, taking LTE mobility history information as a baseline (see TR 38.840)
This contribution aims to provide our view on how UE provides mobility history information for NR.
2 Discussion

On NR UE mobility history report, RAN2 email discussion has following conclusion:
	Proposal 1-1: Reuse LTE solution as the baseline for NR mobility history information.Proposal 1-2: In NR, UE can store the mobility history information for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED states and there is no need to differentiate the records among different RRC states.
Proposal 1-2a: The enhancement for mobility history information should focus on NR, any enhancement for mobility history information for eLTE should be down-prioritised.
Proposal 1-3: In NR, the network can store the history information reported by UE at RAN side for RRC_INACTIVE and propagate it to the other RAN nodes during HO preparation procedure.
Proposal 1-4: Enhance Visited Cell Information List in NR to record the information of both LTE cells and NR cells.
Proposal 1-5: In NR, beam level records will not be introduced in mobility history information.
Proposal 1-6: Whether to introduce PSCell change info in mobility history information needs futher study.
Proposal 1-7: In NR, sensor information and location information is not included in the mobility history information.
Proposal 1-8: Further discuss the logging from Inactive to connected state transition.
Proposal 2-1: Reuse LTE mobility state report solution as baseline for NR.
Proposal 2-2: Whether sensor information is included in RLF report or not should be discussed further.
Proposal 2-3: Mobility state info is not included in RLF report for NR.


Observation 1: UE mobility report includes UE mobility of all the RRC states. 

The source gNB collects and stores the CONNECTED mode UE history information with a list of last visited cells and Time UE Stayed in Cell, the collected information is propagated to target cell over NGAP and Xn interface by means of Handover preparation procedures.

TS38.423

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 .
NOTE:
The definition of this IE is aligned with the definition of the UE History Information IE in TS 38.413 .

	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
	


	Range bound
	Explanation

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


Current UE History Information IE in XnAP and NGAP has UE connection mode mobility history only. The NR UE mobility history report includes UE mobility information of all the RRC states.

Observation 2: Current UE history information IE in XnAP and NGAP includes the UE connected mobility history only.

In LTE, the mobility history information collected by UE is propagated to the other RAN node after information retrieval by one RAN node. In NR, this can also be supported it by propagating the UE collected mobility history information to the other RAN node by means of handover preparation procedure and Retrieve UE context procedure. 
Observation 3: In LTE, “UE History Information from the UE” including the UE mobility report information, is forwarded to target eNB in handover.

UE collected mobility history information including IDLE and INACTIVE mode mobility history is helpful for the NW to perform UE specific mobility optimization, e.g. gNB can configure UE specific RNA by combining those cells or RNA areas UE most frequently moves in and out into a single cell list or RNA area list, this can reduce signalling overhead for RAN notification area update and is also beneficial for UE power saving. 
The stored UE mobility history information can also be used for paging optimization with recommended cells based on UE Collected mobility history information which covers RRC_INACTIVE and RRC_IDLE state.

Proposal 1: Add “UE History Information from the UE” including the UE mobility report information in XnAP Handover Request message.

Proposal 2: Add “UE History Information from the UE” including the UE mobility report information in XnAP Retrieve UE Context Response message.
Proposal 3: Add “UE History Information from the UE” including the UE mobility report information in NGAP “Source NG-RAN Node to Target NG-RAN Node Transparent Container”.
3 Summary

Observation 1: UE mobility report includes UE mobility of all the RRC states. 

Observation 2: Current UE history information IE in XnAP and NGAP includes the UE connected mobility history only.

Observation 3: In LTE, “UE History Information from the UE” including the UE mobility report information, is forwarded to target eNB in handover.

Proposal 1: Add “UE History Information from the UE” including the UE mobility report information in XnAP Handover Request message.
Proposal 2: Add “UE History Information from the UE” including the UE mobility report information in XnAP Retrieve UE Context Response message.
Proposal 3: Add “UE History Information from the UE” including the UE mobility report information in NGAP “Source NG-RAN Node to Target NG-RAN Node Transparent Container”.
4 Text proposal
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal TS 38.423>>>>>>>>>>>>>>>>>>>>
	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 reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	reject

	Cause
	M
	
	9.2.3.2
	
	YES
	reject

	Target Cell Global ID
	M
	
	9.2.3.25
	Includes either an E-UTRA CGI or an NR CGI
	YES
	reject

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information
	
	1
	
	
	YES
	reject

	>NG-C UE associated Signalling reference
	M
	
	AMF UE NGAP ID

9.2.3.26
	Allocated at the AMF on the source NG-C connection.
	–
	

	>Signalling TNL association address at source NG-C side
	M
	
	CP Transport Layer Information

9.2.3.31
	This IE indicates the AMF’s IP address of the SCTP association used at the source NG-C interface instance.
	–
	

	>UE Security Capabilities
	M
	
	9.2.3.49
	
	–
	

	>AS Security Information
	M
	
	9.2.3.50
	
	–
	

	>Index to RAT/Frequency Selection Priority
	O
	
	9.2.3.23
	
	–
	

	>UE Aggregate Maximum Bit Rate
	M
	
	9.2.3.17
	
	–
	

	>PDU Session Resources To Be Setup List
	
	1
	9.2.1.1
	Similar to NG-C signalling, containing UL tunnel information per PDU Session Resource;

and in addition, the source side QoS flow ( DRB mapping
	–
	

	>RRC Context
	M
	
	OCTET STRING
	Either includes the HandoverPreparationInformation 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 HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	–
	

	>Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	–
	

	>Mobility Restriction List
	O
	
	9.2.3.53
	
	–
	

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	UE History Information
	M
	
	9.2.3.64
	
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 38.331 [9])
	YES
	ignore

	UE Context Reference at the S-NG-RAN node
	O
	
	
	
	YES
	ignore

	>Global NG-RAN Node ID
	M
	
	9.2.2.3
	
	–
	

	>S-NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID

9.2.3.16
	
	–
	


9.1.1.9
RETRIEVE UE CONTEXT RESPONSE

This message is sent by the old NG-RAN node to transfer the UE context to the new NG-RAN node.

Direction: old NG-RAN node ( new 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

	New NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the new NG-RAN node
	YES
	ignore

	Old NG-RAN node UE XnAP ID reference
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the old NG-RAN node
	YES
	ignore

	GUAMI
	M
	
	9.2.3.24
	
	YES
	reject

	UE Context Information Retrieve UE Context Response
	M
	
	9.2.1.13
	
	YES
	reject

	Trace Activation
	O
	
	9.2.3.55
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.32
	
	YES
	ignore

	Location Reporting Information
	O
	
	9.2.3.47
	Includes the necessary parameters for location reporting.
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 38.331 [9])
	YES
	ignore


<<<<<<<<<<<<<<<<<<<< End Text Proposal TS 38.423>>>>>>>>>>>>>>>>>>>>
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal TS 38.413>>>>>>>>>>>>>>>>>>>>
9.3.1.29
Source NG-RAN Node to Target NG-RAN Node Transparent Container

This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. For inter-system handovers to 5G, the IE is transmitted from the external handover source to the target NG-RAN node.

This IE is transparent to the 5GC.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC HandoverPreparationInformation message as defined in TS 38.331 [18] if the target is a gNB.

Includes the RRC HandoverPreparationInformation message as defined in TS 36.331 [21] if the target is an ng-eNB.
	-
	

	PDU Session Resource Information List
	
	0..1
	
	For intra-system handovers in NG-RAN.
	-
	

	>PDU Session Resource Information Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>QoS Flow Information List
	
	1
	
	
	-
	

	>>>QoS Flow Information Item
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>>QoS Flow Identifier
	M
	
	9.3.1.51
	
	-
	

	>>>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	>>>>UL Forwarding
	O
	
	9.3.1.118
	
	YES
	reject

	>>DRBs to QoS Flows Mapping List
	O
	
	9.3.1.34
	
	-
	

	E-RAB Information List
	
	0..1
	
	For inter-system handovers to 5G.
	-
	

	>E-RAB Information Item
	
	1..<maxnoofE-RABs>
	
	
	-
	

	>>E-RAB ID
	M
	
	9.3.2.3
	
	-
	

	>>DL Forwarding
	O
	
	9.3.1.33
	
	-
	

	Target Cell ID
	M
	
	NG-RAN CGI

9.3.1.73
	
	-
	

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	-
	

	UE History Information
	M
	
	9.3.1.95
	
	-
	

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 38.331 [18])
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is 64.

	maxnoofE-RABs
	Maximum no. of E-RABs allowed towards one UE. Value is 256.


<<<<<<<<<<<<<<<<<<<< End Text Proposal TS 38.413>>>>>>>>>>>>>>>>>>>>
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