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Introduction
After the RAN2#106 meeting, 2 email discussions have been held to conclude the CHO configuration. This contribution further discusses the structure of the signaling of the CHO configuration message.
Discussion
Before we illustrate the structure of the signaling, we should first make a summary on the email discussion. 
Conclusion of email discussion
It has already agreed the CHO command contains at least the configuration information of the target cells and trigger conditions. However which message is used for the configuration information of the target cells wasn’t discussed explicitly. Though in the email discussion, most companies think it is a consensus that the configuration information of the target cells should be carried by RRCReconfiguration/RRCConnectionReconfiguration message, a clarification should be made to make it clear. 
The configuration information of the target cell is transparent containers is FFS. However during the email discussion, almost all of the companies agree to transfer the configuration information of the target cell as transparent container in the CHO configuration message.
During the email discussion, most companies agree to update the configuration of the candidate cells based on the signaling structure of Add/mod  and release list.
In RAN2#106 meeting, it has agreed to define a CHO execution condition by the measurement identity which identifies a measurement configuration. Where to define the measurement ID for CHO execution condition was discussed during the email discussion too. Most companies propose to reuse the measurement ID defined in the source configuration. i.e. the measurement ID defined in the field measureConfig. In this case the execution condition addition and modification will be performed in the field measureConfig, and the current structure of measureConfig has already support it. Only the measure ID will be referred to by the CHO configuration.
As for the message used for CHO configuration, Companies who support to reuse RRC reconfiguration message are significantly more than those who support to define new RRC message. The RRCReconfiguration/RRCConnectionReconfiguration message should be used as the message for CHO configuration which is generated by source cell. 
Based on the email discussion, the following could be summarized (which are yet to be agreed online in the meeting).
Summary: 
-RRCReconfiguration/RRCConnectionReconfiguration should be used as the message carrying the configuration information of the target cells which is generated by the target cell in CHO configuration.
-The configuration information of the target cells should be transferred as transparent container in CHO configuration message.
- Add/mod and release list should be used to (re)configure or de-configure the candidate cell configuration.
- The CHO execution condition should refer to the measure ID defined in the measureConfig.
- RRCReconfiguration/RRCConnectionReconfiguration message should be used as the message for CHO configuration which is generated by source cell.
Regarding the multiple CHO execution conditions and single execution condition, the number of the supporters of the multiple CHO execution condition is slightly more than those of support single CHO execution condition. We support multiple CHO execution condition as discussed in [4], so the structure of the signaling should support to configure more than one CHO execution condition to associate with one candidate cell. Considering the associated CHO execution condition can be modified and released, add and release list can be used to configure the CHO execution condition for one candidate cell.
Proposal 1: The CHO execution condition configured for one candidate cell should be configured by add and release list structure to support multiple conditions addition and modification.
Structure of the CHO configuration
According to above summary of the email discussion and discussion on multiple execution conditions, the structure of the CHO configuration can be illustrated as following, take NR as example, and new IE should be extended to carry the configuration for CHO configuration such as ReConfigurationWithSyncCHO:


And the ASN.1 structure is given corresponding as follow:
ReConfigurationWithSyncCHO  ::=     SEQUENCE{
	candidateCellToAddModList         CandidateCellToAddModList                                      OPTIONAL,   --Need N
candidateCellToRemoveList         CandidateCellToRemoveList                                      OPTIONAL    --Need N
}

CandidateCellToAddModList   ::=      SEQUENCE (SIZE (1..maxCandidateCell)) OF CandidateCellConfiguration
CandidateCellToRemoveList   ::=      SEQUENCE (SIZE (1..maxCandidateCell)) OF CandidateCellId


CandidateCellConfiguration  ::=      SEQUENCE{
	candidateCellID                        CandidateCellId,               
	configurationOfCandidateCell           OCTET STRING (CONTAINING RRCReconfiguration)               OPTIONAL,   --Need M
	executionCondToAddModList              ExecutionCondToAddModList                                  OPTIONAL,   --Need N   
	executionCondToRemoveList              ExecutionCondToRemoveList                                  OPTIONAL    --Need N                   
}

ExecutionCondToAddModList       ::=   SEQUENCE (SIZE (1..maxExecutionCond)) OF MeasId
ExecutionCondToRemoveList       ::=   SEQUENCE (SIZE (1..maxExecutionCond)) OF MeasId

Proposal 2: The above structure chart and the ASN.1 structure should be adopted for CHO configuration.
Conclusion
In this contribution, we discuss the signaling structure of CHO configuration, and propose:
Proposal 1: The CHO execution condition configured for one candidate cell should be configured by add and release list structure to support multiple conditions addition and modification.
Proposal 2: The above structure chart and the ASN.1 structure should be adopted for CHO configuration.
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R2-1908927
–	RRCReconfiguration 
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReconfiguration message
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=              SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcReconfiguration                  RRCReconfiguration-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCReconfiguration-IEs ::=          SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=            SEQUENCE {
    mrdc-SecondaryCellGroupConfig               SetupRelease { MRDC-SecondaryCellGroupConfig }                    OPTIONAL,   -- Need M
    radioBearerConfig2                          OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,   -- Need M
    sk-Counter                                  SK-Counter                                                        OPTIONAL,   -- Need N
    nonCriticalExtension                        RRCReconfiguration-v16xy-IEs SEQUENCE {}                                                       OPTIONAL
}

RRCReconfiguration-v16xy-IEs ::=            SEQUENCE {
    reConfigurationWithSyncCHO                  ReconfigurationWithSyncCHO                                        OPTIONAL,   -- Need M
    nonCriticalExtension                        SEQUENCE{}                                                        OPTIONAL
}
MRDC-SecondaryCellGroupConfig ::=       SEQUENCE {
    mrdc-ReleaseAndAdd                  ENUMERATED {true}                                                         OPTIONAL,   -- Need N
    mrdc-SecondaryCellGroup             CHOICE {
        nr-SCG                              OCTET STRING  (CONTAINING RRCReconfiguration), 
        eutra-SCG                           OCTET STRING
    }
}

MasterKeyUpdate ::=                 SEQUENCE {
    keySetChangeIndicator           BOOLEAN,
    nextHopChainingCount            NextHopChainingCount,
    nas-Container                   OCTET STRING                                                     OPTIONAL,    -- Cond securityNASC
    ...
}

ReConfigurationWithSyncCHO  ::=     SEQUENCE{
	candidateCellToAddModList         CandidateCellToAddModList                                      OPTIONAL,   --Need N
candidateCellToRemoveList         CandidateCellToRemoveList                                      OPTIONAL    --Need N
}

CandidateCellToAddModList   ::=      SEQUENCE (SIZE (1..maxCandidateCell)) OF CandidateCellConfiguration
CandidateCellToRemoveList   ::=      SEQUENCE (SIZE (1..maxCandidateCell)) OF CandidateCellId


CandidateCellConfiguration  ::=      SEQUENCE{
	candidateCellID                        CandidateCellId,               
	configurationOfCandidateCell           OCTET STRING (CONTAINING RRCReconfiguration)               OPTIONAL,   --Need M
	executionCondToAddModList              ExecutionCondToAddModList                                  OPTIONAL,   --Need N   
	executionCondToRemoveList              ExecutionCondToRemoveList                                  OPTIONAL    --Need N                   
}

ExecutionCondToAddModList       ::=   SEQUENCE (SIZE (1..maxExecutionCond)) OF MeasId
ExecutionCondToRemoveList       ::=   SEQUENCE (SIZE (1..maxExecutionCond)) OF MeasId
CandidateCellId                 ::=   INTEGER (1..maxNrofMeasId)
                         

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list. 

	dedicatedSIB1-Delivery
This field is used to transfer SIB1 to the UE. The field has the same values as the corresponding configuration in servingCellConfigCommon.

	dedicatedSystemInformationDelivery
This field is used to transfer SIB6, SIB7, SIB8 to the UE.

	fullConfig
Indicates that the full configuration option is applicable for the RRCReconfiguration message for intra-system intra-RAT HO. For inter-RAT HO from E-UTRA to NR, fullConfig indicates whether or not delta signalling of SDAP/PDCP from source RAT is applicable.

	keySetChangeIndicator
Indicates whether UE shall derive a new KgNB. If reconfigurationWithSync is included, value true indicates that a KgNB key is derived from a KAMF key taken into use through the latest successful NAS SMC procedure, or N2 handover procedure with KAMF change, as described in TS 33.501 [11] for KgNB re-keying. Value false indicates that the new KgNB key is obtained from the current KgNB key or from the NH as described in TS 33.501 [11].

	masterCellGroup
Configuration of master cell group.

	mrdc-ReleaseAndAdd
This field indicates that the current SCG configuration is released and a new SCG is added at the same time.

	mrdc-SecondaryCellGroup
Includes an RRC message for SCG configuration in NR-DC or NE-DC.
For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC message can only include fields secondaryCellGroup and measConfig.
For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration.

	nas-Container
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS  security after inter-system handover to NR. The content is defined in TS 24.501 [23].

	nextHopChainingCount
Parameter NCC: See TS 33.501 [11]

	otherConfig
Contains configuration related to other configurations.

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.

	radioBearerConfig2
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

	secondaryCellGroup
Configuration of secondary cell group ((NG)EN-DC or NR-DC). This field is absent when the RRCReconfiguration message is directly transmitted via MCG SRB1 and not within mrdc-secondaryCellGroup.

	sk-Counter
A counter used upon initial configuration of S-KgNB or S-KeNB, as well as upon refresh of S-KgNB or S-KeNB. This field is always included upon initial configuration of an NR SCG or upon configuration of the first RB with keyToUse set to secondary. This field is absent if there is neither any NR SCG nor any RB with keyToUse set to secondary.



	Conditional Presence
	Explanation

	nonHO
	The field is absent in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.

	securityNASC
	This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.

	MasterKeyChange
	This field is mandatory present in case masterCellGroup includes ReconfigurationWithSync and RadioBearerConfig includes SecurityConfig with SecurityAlgorithmConfig, indicating a change of the AS security algorithms associated to the master key. If ReconfigurationWithSync is included for other cases, this field is optionally present, need N. Otherwise the field is absent.

	FullConfig
	The field is mandatory present in case of inter-system handover from E-UTRA/EPC to NR. It is optionally present, Need N, during reconfiguration with sync and also in first reconfiguration after reestablishment; or for intra-system handover from E-UTRA/5GC to NR. It is absent otherwise.
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