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Introduction
This document discusses the internode signalling for the following case
1) @T1 the source node initiates preparation of a CHO candidate target #1 by using the RAN# HANDOVER REQUEST (ACKNOWLEDGE) messages, including RRC inter-node messages (HandoverPreparationInformation and HandoverComplete)
2) @T2 the source node initiates preparation of a CHO candidate target #2, again using the same Xx and RRC INM
3) @T3 the source node initiates some essential change of the source PCell configuration. The source node contacts the node(s) controlling the CHO candidate target, again using the RAN# HANDOVER REQUEST (ACKNOWLEDGE) messages
· The node(s) controlling the CHO candidate target(s) may need to provide an updated CHO configuration for candidate target #1 and #2, as source PCell configuration is baseline for the configuration of the CHO candidate
This contribution we are primarily discussing the following aspects:
· Whether source can determine if target CHO configuration will be affected by a change of PSCell configuration
· Whether it is acceptable to have signalling to the UE in case CHO configuration remains same (e.g. is not affected by a PSCell reconfiguration) and if not, how to achieve this
And we propose:
· Source node always initiates HO preparation towards node controlling candidate target PCell
· Node controlling candidate target PCell returns handoverCommandMessage octet string of 0 size if CHO configuration does not change
Discussion
Current standards status
In this section we try to clarify the current status in standards

HANDOVER REQUEST: We understand RAN3 agreed to include some CHO related changes. For the issue discussed in this paper, the main relevant change concerns addition of field CHO trigger that indicates whether the CHO information concerns a CHO initiation or a CHO replacement, see extract from 38.323 v16.2.0 below. It is further important to note that RRC INM HandoverPreparationInformation is carried within the mandatory field RRC Context.
[bookmark: _Toc44497482][bookmark: _Toc45107870][bookmark: _Toc45901490][bookmark: _Toc20955180][bookmark: _Toc29991375][bookmark: _Toc36555775]9.1.1.1	HANDOVER REQUEST
This message is sent by the source NG-RAN node to the target NG-RAN node to request the preparation of resources for a handover.
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
	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.
Note: If no UE TNLA binding exists at the source NG-RAN node, the source NG-RAN node indicates the TNL association address it would have selected if it would have had to create a UE TNLA binding.
	–
	

	>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], or the HandoverPreparationInformation-NB message as defined in subclause 10.6.2 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
	
	–
	

	>Management Based MDT PLMN List
	O
	
	MDT PLMN List
9.2.3.133
	
	YES
	ignore

	>5GC Mobility Restriction List Container
	O
	
	9.2.3.100
	
	YES
	ignore

	[bookmark: _Hlk44414173]> NR UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.107
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	> LTE UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.3.108
	This IE applies only if the UE is authorized for LTE V2X services.
	YES
	ignore

	>UE Radio Capability ID
	O
	
	9.2.3.138
	
	YES
	reject

	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 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
	
	–
	

	Conditional Handover Information
	O
	
	
	
	YES
	reject

	>CHO Trigger
	M
	
	ENUMERATED (CHO-initiation, CHO-replace, …)
	
	
	

	>Target NG-RAN node UE XnAP ID
	C-ifCHOmod
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	
	

	>Estimated Arrival Probability
	O
	
	INTEGER (1..100)
	
	
	

	NR V2X Services Authorized
	O
	
	[bookmark: _Hlk44414243]9.2.3.105
	
	YES
	ignore

	LTE V2X Services Authorized
	O
	
	9.2.3.106
	
	YES
	ignore

	PC5 QoS Parameters
	O
	
	9.2.3.109
	This IE applies only if the UE is authorized for NR V2X services.
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the source NG-RAN node provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

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

	IAB Node Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject



	Condition
	Explanation

	ifCHOmod
	This IE shall be present if the CHO Trigger IE is present and set to "CHO-replace".



	Range bound
	Explanation

	maxnoofMDTPLMNs
	PLMNs in the Management Based MDT PLMN list. Value is 16.




HANDOVER REQUEST ACKNOWLEDGE: RAN3 did also agree to introduce some changes for CHO but these are not relevant for the issue raised in this paper. Contents of the RAN3 message is again as shown below. Main thing to note is that RRC INM HandoverCommand is carried within the mandatory field Target NG-RAN node To Source NG-RAN node Transparent Container (highlighted box)

[bookmark: _Toc44497483][bookmark: _Toc45107871][bookmark: _Toc45901491][bookmark: _Toc20955181][bookmark: _Toc29991376][bookmark: _Toc36555776]9.1.1.2	HANDOVER REQUEST ACKNOWLEDGE
This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.
Direction: target NG-RAN node  source 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

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand 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 HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	[bookmark: _Hlk44411358]DAPS Response Information 
	O
	
	9.2.1.34
	
	YES
	reject

	Conditional Handover Information
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	
	

	[bookmark: _Hlk44411364]>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	
	




38.331 HandoverCommand: The RRN INM includes the mandatory field handoverCommandMessage used to transfer an RRCReconfiguration message within a variable size octet string. As the size of the octet string container can be 0, it seems possible to not transfer such RRCReconfiguration message (as may be useful if the source PCell configuration does not result in change of the configuration for the CHO candidate target, see discussion below).

[bookmark: _Toc20426255][bookmark: _Toc29321652][bookmark: _Toc36757524][bookmark: _Toc36837065][bookmark: _Toc36844042][bookmark: _Toc37068331]–	HandoverCommand
This message is used to transfer the handover command as generated by the target gNB.
Direction: target gNB to source gNB/source RAN.
HandoverCommand message
-- ASN1START
-- TAG-HANDOVER-COMMAND-START

HandoverCommand ::=                 SEQUENCE {
    criticalExtensions                  CHOICE {
        c1                                  CHOICE{
            handoverCommand                     HandoverCommand-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

HandoverCommand-IEs ::=             SEQUENCE {
    handoverCommandMessage              OCTET STRING (CONTAINING RRCReconfiguration),
    nonCriticalExtension                SEQUENCE {}                                        OPTIONAL
}

-- TAG-HANDOVER-COMMAND-STOP
-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage
Contains the RRCReconfiguration message used to perform handover within NR or handover to NR, as generated (entirely) by the target gNB.




Change of PSCell configuration while CHO is configured (CHO update)
In the introduction we introduced the following scenario:
1) @T1 the source node initiates preparation of a CHO candidate target #1 by using the RAN# HANDOVER REQUEST (ACKNOWLEDGE) messages, including RRC inter-node messages (HandoverPreparationInformation and HandoverComplete)
2) @T2 the source node initiates preparation of a CHO candidate target #2, again using the same Xx and RRC INM
3) @T3 the source node initiates some essential change of the source PCell configuration. The source node contacts the node(s) controlling the CHO candidate target, again using the RAN# HANDOVER REQUEST (ACKNOWLEDGE) messages
Some remarks:
· We assume source is unable to determine whether CHO configuration may be affected by change of the source PCell configuration i.e. that only the node controlling the candidate target PCell can perform this check
· This means that source node may initiate handover preparation for a case in which target node determines that there is no need to modify the CHO configuration (i.e. not affected by source PCell change)
· In such a case, target node has the following options:
a) Return a HANDOVER REQUEST ACKNOWLEDGE including HandoverCommand set to the same value as before
b) Return a HANDOVER REQUEST ACKNOWLEDGE including a handoverCommandMessage octet string of 0 size
· We think that if CHO configuration is not affected, signalling to the UE should be avoided. From this perspective, option b) seems the right approach (although source might also be able to detect that the included Reconfiguration message included with option a is the same as previous)
In order to avoid any interoperability problems, we think it would be good to clarify the behaviour of the involved network nodes. As we think option b) is preferrable, we propose:

Proposal 1	When modifying configuration of PCell while CHO is configured, node controlling PCell (source MN) initiates HO preparation to node controlling candidate target PCell (candidate target MN), as only target node can properly determine whether configuration of candidate target PCell is affected
Proposal 2	If target node determines that configuration of candidate target PCell is not affected, it returns a HANDOVER REQUEST ACKNOWLEDGE including a handoverCommandMessage octet string of 0 size (ensures there will be no signalling towards the UE in such a case)


[bookmark: _GoBack]A CR including the corresponding changes is provided in [2].
Conclusion & recommendation
This document discusses the Internode coordination upon change of PSCell configuration while CHO is configured (CHO update. The document includes the following proposals that RAN2 is requested to discuss and conclude:
Proposal 1	When modifying configuration of PCell while CHO is configured, node controlling PCell (source MN) initiates HO preparation to node controlling candidate target PCell (candidate target MN), as only target node can properly determine whether configuration of candidate target PCell is affected
Proposal 2	If target node determines that configuration of candidate target PCell is not affected, it returns a HANDOVER REQUEST ACKNOWLEDGE including a handoverCommandMessage octet string of 0 size (ensures there will be no signalling towards the UE in such a case)
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