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1
Introduction

In R3-206021, it was proposed that the source node sends candidate cell list and CHO execution conditions to the target node and the target node transmits the information back to the source node in Handover Report message in order to assist the source node to optimize its parameters related to CHO determination.
Several message could be used for transmitting the candidate cell list and CHO execution conditions to the target node e.g. Handover Request, SN status transfer or to define a new message for this purpose. 
The candidate cell list sends to the target node should be the same as the list transmitted to the UE in RRC Reconfiguration message. The information is only necessary in case of RLF shortly after successful handover. Considering the two points, the time to transmit the candidate cell list should be after the source node receives Handover Success message. This can assure that the candidate cell list sent to the target node is  the same as the list transmitted to the UE in RRC Reconfiguration message.
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So SN Status Transfer message or a new message is proper for this purpose. The TP based on a new message is provided below as an example. If the group prefer other messages, it could be easily adapted.
2
TP to TS 38.423
============ Next Change ==============
8.2.xx
Handover Information Indication
8.2.xx.1
General

The purpose of the Handover Information Indication procedure is to transfer the handover related information from the source NG-RAN node to the target NG-RAN node.
The procedure uses UE-associated signalling.

8.2.xx.2
Successful Operation


[image: image2.emf]source 
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Figure 8.2.xx.2-1: Handover Information Indication, successful operation

The source NG-RAN node initiates the procedure by sending the HANDOVER INFORMATION INDICATION message to the target NG-RAN node.
If the CHO Configuration IE is included in the HANDOVER INFORMATION INDICATION message, the target NG-RAN node shall, if supported, store this information in the UE context and use it as specified in TS 38.300 [9].
8.2.xx.3
Unsuccessful Operation

Not applicable.

8.2.xx.4
Abnormal Conditions

Not applicable.
============ Next Change ==============
8.4.8.2
Successful Operation
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Figure 8.4.8.2-1: Handover Report, successful operation

NG-RAN node1 initiates the procedure by sending the HANDOVER REPORT message to NG-RAN node2. When receiving the message NG-RAN node2 shall assume that a mobility-related problem was detected.

If the Handover Report Type IE is set to "HO too early" or "HO to wrong cell", then NG-RAN node1 indicates to NG-RAN node2 that, following a successful handover from a cell of NG-RAN node2 to a cell of NG-RAN node1, a radio link failure occurred and the UE attempted RRC Re-establishment or re-connected either at the original cell of NG-RAN node2 (Handover Too Early), or at another cell (Handover to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made according to TS 38.300 [9].
If the Handover Report Type IE is set to "CHO execution too early" or "CHO execution to wrong cell", then NG-RAN node1 indicates to NG-RAN node2 that, following a successful conditional handover from a cell of NG-RAN node2 to a cell of NG-RAN node1, a radio link failure occurred and the UE attempted RRC Re-establishment or re-connected or CHO recovery either at the original cell of NG-RAN node2 (CHO Execution Too Early), or at another cell (CHO Execution To Wrong Cell). The detection of CHO Execution Too Early and CHO Execution To Wrong Cell events is made according to TS 38.300 [9].
The HANDOVER REPORT message may include:

-
the Mobility Information IE, if the Mobility Information IE was sent for this handover from NG-RAN node2;

-
the Source cell C-RNTI IE;

- 
the CHO Configuration IE, if the CHO Configuration IE was sent for this handover from NG-RAN node2.

If received, NG-RAN node2 uses the above information according to TS 38.300 [9].

If the Handover Report Type IE is set to "Inter-system ping-pong", then NG-RAN node2 shall deduce that a completed handover from a cell of NG-RAN node2 to a cell in another system might have resulted in an inter-system ping-pong and the UE was successfully handed over to a cell of NG-RAN node1 (indicated with Target cell CGI IE).

Interaction with the Failure Indication procedure:

If NG-RAN node1 receives a UE RLF Report from an NG-RAN node via the FAILURE INDICATION message, as described in TS 38.300 [9], NG-RAN node1 may also include it in the UE RLF Report Container IE included in the HANDOVER REPORT message.
============ Next Change ==============
9.1.1.xx
HANDOVER INFORMATION INDICATION
This message is sent by the source NG-RAN node to the target NG-RAN node to transfer the handover related information.

Direction:
source NG-RAN node ( target 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
	ignore

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the source NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the target NG-RAN node.
	YES
	reject

	CHO Configuration
	O
	
	9.2.2.xx
	
	YES
	ignore


============ Next Change ==============
9.1.3.17
HANDOVER REPORT
This message is sent by NG-RAN node1 to NG-RAN node2 to report a handover failure event, or other critical mobility problem.

Direction: NG-RAN node 1 ( NG-RAN node 2.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Handover Report Type
	M
	
	ENUMERATED (HO too early, HO to wrong cell, Inter-system ping-pong. …, CHO execution too early, CHO execution to wrong cell)
	
	YES
	ignore

	Handover Cause
	M
	
	Cause

9.2.3.2
	Indicates handover cause employed for handover from NG-RAN node 2
	YES
	ignore

	Source cell CGI
	M
	
	Global NG-RAN Cell Identity

9.2.2.27 

	NG-RAN CGI of source cell for handover procedure (in NG-RAN node 2)
	YES
	ignore

	Target cell CGI
	M
	
	Global NG-RAN Cell Identity

9.2.2.27
	NG-RAN CGI of target cell for handover procedure (in NG-RAN node 1).

If the Handover Report Type is set to "Inter-system ping-pong", it contains the target cell of the inter system handover from the other system to NG-RAN node 1 cell
	YES
	ignore

	Re-establishment cell CGI
	C-

ifHandoverReportType HoToWrongCell
	
	Global Cell Identity

9.2.2.73
	CGI of cell where UE attempted re-establishment or where UE successfully re- connected after the failure
	YES
	ignore

	Target cell in E-UTRAN
	C-

ifHandoverReportType Intersystempingpong
	
	OCTET STRING
	Encoded according to Global Cell ID in the Last Visited E-UTRAN Cell Information IE, as defined in in TS 36.413 [31]
	YES
	ignore

	Source cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source NG-RAN node (in NG-RAN node 2)
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message from NG-RAN node 2.
	YES
	ignore

	UE RLF Report Container
	O
	
	9.2.2.59
	The UE RLF Report Container IE received in the FAILURE INDICATION message.
	YES
	ignore

	CHO Configuration
	O
	
	9.2.2.xx
	
	YES
	reject


	Condition
	Explanation

	ifHandoverReportType HoToWrongCell
	This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

	ifHandoverReportType Intersystempingpong
	This IE shall be present if the Handover Report Type IE is set to the value "Inter-system ping-pong"


============ Next Change ==============
9.2.2.xx
CHO Configuration 

This IE contains the CHO configuration information.

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

	CHO Candidate Cell List
	
	1
	
	

	> CHO Candidate Cell Item
	
	1 .. <maxnoofCellsinCHO>
	
	

	>>CHO Candidate Cell ID
	M
	
	Global NG-RAN Cell Identity
9.2.2.27
	

	>>CHO Execution Condition List
	
	0..1
	
	

	 >>>CHO Execution Condition Item
	
	1 .. <maxnoofCHOexecutioncond>
	
	

	>>>>MeasObject Container
	M
	
	OCTET STRING
	MeasObjectToAddMod contained in the RRCReconfiguration message (TS 38.331 [10]), which is configured for the CHO candidate cell

	>>>>ReportConfig Container
	M
	
	OCTET STRING
	ReportConfigToAddMod contained in the RRCReconfiguration message (TS 38.331 [10]), which is configured for the CHO candidate cell


	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional handover. Value is 8.

	maxnoofCHOexecutioncond
	Maximum no. execution conditions for a conditional handover. Value is 2.


============ end of change ==============
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!@@@Chart-generator later than 5.0����ÿ��hscale="auto";
defstyle hgapa [text.gap.left=16, text.gap.right=16];
defstyle hgapb [text.gap.left=6, text.gap.right=6];
defstyle entity [text.font.face="Arial", text.size.normal=14, text.wrap=no, text.bold=yes];
defstyle bs [text.font.face="Arial", text.size.normal=13, vspacing=7, text.wrap=no, hgapb];
defstyle br [bs, line.corner=round];
defstyle ac [text.font.face="Times", text.size.normal=15, text.italic=yes, vspacing=5, arrow.type=sharp, hgapa];
defstyle ad [vspacing=-5, arrow.type=sharp];
defstyle au [text.font.face="Arial", text.size.normal=13, vspacing=5, hgapa];
defstyle n1 [text.font.face="Arial", text.size.normal=13, vspacing=5, weak, text.italic=no, hgapa];

m:UE;
s:Source gNB;
t:Target gNB;
t1:Other potential\ntarget gNB(s);
a:AMF;
u:UPF(s);

|||;
mark HPstart;
m<=>s: User Data [au];
join s<=>u: User Data [au];
s--a:0.Mobility control information provided by AMF [br];
m--s:1.Measurement Control and Reports [br];
s--s:2. CHO Decision [bs];
s->t:3. HANDOVER REQUEST [ac];
s->t [ad];
s->t1:3. HANDOVER REQUEST [ac];
s->t1 [ad];
t--t:4. Admission Control [bs];
t1--t1:4. Admission Control [bs];
t->s:5. HANDOVER REQUEST\nACKNOWLEDGE [ac];
t->s[ad];
t1->s:5. HANDOVER REQUEST ACKNOWLEDGE [ac];
t1->s[ad];
s->m:6. RRCReconfiguration [ac];
m->s:7. RRCReconfigurationComplete [ac];
mark HPend;
parallel m--m:Evaluate the CHO conditions.[bs];
s->t1:7a. EARLY STATUS TRANSFER [ac];
parallel m--m:Detach from the old cell,\n synchronize to the new cell. [bs];
u=>s:User Data [au];
join s=>t1 [au];
m--t:8. CHO Handover completion [bs];
mark HEend;
t->s:8a. HANDOVER SUCCESS [ac];
s->t:8b. SN STATUS TRANSFER [ac];
u=>s:User Data [au];
join s=>t [au];
s->t:8c. HANDOVER CANCEL [ac];
s->t1[ad];
m--u:Figure 9.2.3.2.1-1 step 9-12 [bs];
mark HCend;
|||;

vertical brace HPstart->HPend:Handover Preparation [n1];
vertical brace HPend->HEend:Handover Execution [n1];
vertical brace HEend->HCend:Handover Completion [n1];
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