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1 Introduction

In RAN2#106, following agreements were made.

Agreements

1 Conditional handover (CHO) is introduced in LTE to solve robustness/reliability issue. 

2
The source cell decides on the condition for the execution of CHO. 

3
The source cell adds the condition for the execution of CHO to the RRC message sent to UE.

4
Multiple CHO candidate cells can be sent in either one or multiple RRC messages. FFS on signalling details. FFS how CHO execution is handled.

5
CHO execution does not trigger measurement report.

6
A3/A5-like CHO execution condition shall be specified. 
Additionally following agreements were also made.
Agreements for LTE conditional HO

1
Separate CHO execution condition(s) can be configured for each individual candidate cells.

2
Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering).

3
As a baseline CHO can be triggered based on a condition consisting of a single event, singe quantity.

3.1
The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR.

FFS Whether multiple triggering conditions are required.

4
Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates).

5
Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).

FFS if it might be possible to keep CHO candidates after the HO.

6
UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 

7
The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Working assumption:

8
At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.

9
At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed.

In this contribution, we discuss the details of the remaining issues for the configuration of the conditional handover that are not addressed properly in the corresponding email discussion [RAN2 106#42]. 

2 Discussion
It is already agreed that source can send RRC reconfiguration message to release a HO command for a candidate cell. As discussed in [1][2], the abortion of conditional handover can be based on congestion or pre-configured condition, e.g. timer based or channel condition based. Since these parameters are related to how long the candidate cell reserves the resources, at least candidate cell should be able to change it’s mind, i.e. cancel the pre-configured resources.   

Proposal 1. The exit condition for CHO using explicit signaling can be decided by candidate cell itself. The candidate cell can cancel the pre-configued resources at any time. 

The candicate cell has to reserve resources at least to allow the UE access the cell. Resources configured in legacy HO command can be used as baseline. 

Proposal 2. Resources configured in legacy HO command is used as baseline for reserved resources in candicate cell for conditional handover. 

It is also possible that source cell wants to update the RRC configuration and provides it to UE. If source cell is able to send the RRC reconfiguration message to UE, there is no need to send the updated CHO command to UE as UE can store the whole configuration for target even though it previously received the delta configuration. In this case, source can provide its updated RRC configuration to UE. 

It is being discussed as part of email discussion [RAN2 106#42] whether source can update its configuration when it already sent the CHO command to UE. If we agree to allow the source cell reconfiguration and delta signaling of candidate cell is always based on the latest source cell configuration, then question is whether the source always updates target node whenever the source has updated the configuration. As it is possible that target cell may want to update the CHO command later and send it to UE, the delta configuration in the updated CHO command needs to be based on the updated source configuration. Therefore, source also needs to provide the updated source configuration to the candidate cells.
Proposal 3. If the source cell is allowed to update the RRC configuration after sending the CHO command and delta signaling of candidate cell is always based on the latest source cell configuration, source also provides the updated source configuration to the candidate cells. .

It is also being discussed as part of email discussion [RAN2 106#42] that how target candicate cell and source candidate cell update the CHO commands and how the multiple CHO commands can be sent by source cell to UE transparently. During the email discussion all companies agree to use add/mod list + release list to configure multiple CHO candidate cells.

However, stage-3 details have not been disicussed.
To our understanding, it could consist of:

· RRC configuration of the target including

· Reserved resources (as legacy handover command) generated by target;

· Exit condition (new : e.g., channel condition decided by candicate cell);

· CHO execution condition (new) generated by source;

· CHO identification

The RRC configuration provided by the target can be sent to UE transparently by the source. The text proposal is provided in Annex. We propose RAN2 to take the text proposal as baseline for the configuration, reconfiguration and de-configuration of one or multiple CHO commands.

Proposal 4. Add/mod list + release list are used to configure multiple candicate cells from multiple target nodes (i.e., signaling contaning add/release of only one candidate cell is possible) and whole RRC configuration provided by the target is sent to UE transparently. The text proposals provided in Annex is baseline for further discussion.

3 Conclusion

The followings are proposed:
Proposal 1.
The exit condition for CHO using explicit signaling can be decided by candidate cell itself. The candidate cell can cancel the pre-configued resources at any time.
Proposal 2.
Resources configured in legacy HO command is used as baseline for reserved resources in candicate cell for conditional handover.
Proposal 3.
If the source cell is allowed to update the RRC configuration after sending the CHO command and delta signaling of candidate cell is always based on the latest source cell configuration, source also provides the updated source configuration to the candidate cells. .
Proposal 4.
Add/mod list + release list are used to configure multiple candicate cells from multiple target nodes (i.e., signaling contaning add/release of only one candidate cell is possible) and whole RRC configuration provided by the target is sent to UE transparently. The text proposals provided in Annex is baseline for further discussion.
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5 Annex: Text proposal for CHO command (Based on TS 38.331)
Inter node RRC message

11.2.2
Message definitions

–
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, HandoverCommand-r16 HandoverCommand-r16-IEs



spare2 NULL, spare1 NULL

        },

        criticalExtensionsFuture            SEQUENCE {}

    }

}

HandoverCommand-IEs ::=             SEQUENCE {

    handoverCommandMessage              OCTET STRING (CONTAINING RRCReconfiguration),

    nonCriticalExtension                SEQUENCE {}                       OPTIONAL

}

HandoverCommand-r16-IEs ::=          SEQUENCE {


 handoverCommandMessage-r16


CHO-ContainerList-r16,

 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.


–
CHO-ContainerList
The IE CHO-ContainerList contains list of containers for configuration of candidate cell(s).

CHO-ContainerList information element

-- ASN1START

-- TAG-CHO-CONTAINERLIST-START

CHO-ContainerList-r16::=SEQUENCE (SIZE (1. maxCHOcells-r16)) OF CHO-Container-r16

CHO-Container-r16::= SEQUENCE {


candidateCell-ID-r16       PhysCellId,

  
choCommandMessage-r16         OCTET STRING (CONTAINING RRCReconfiguration) 


}

-- TAG-CHO-CONTAINERLIST-STOP

-- ASN1STOP


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,

        criticalExtensionsFuturec1           SEQUENCE {} CHOICE {

        rrcReconfiguration-r16                  RRCReconfiguration-r16-IEs,

        criticalExtensionsFuture-r16            SEQUENCE {}

   

 }

    }

}

<<legacy IEs skipped>>
RRCReconfiguration-r16-IEs ::= SEQUENCE {


choConfiguration-r16


SEQUENCE {



choCandidateToReleaseList-r16
CHOCandidateToReleaseList-r16
OPTIONAL,
-- Need M



choCandidateToAddList-r16

CHOCandidateToAddList-r16

OPTIONAL
-- Need M


}

OPTIONAL,
-- Need M


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

CHOCandidateToReleaseList-r16 ::=
SEQUENCE (SIZE (1..maxCHOcells-r16)) OF CHOCandidateToRelease-r16

CHOCandidateToRelease-r16 ::=


SEQUENCE {


choID-r16







INTEGER (1..maxCHOcells-r16)


}

CHOCandidateToAddList-r16 ::=
SEQUENCE (SIZE (1..maxCHOcells-r16)) OF CHOCandidateToAdd-r16

CHOCandidateToAdd-r16 ::=


SEQUENCE {


choID-r16







INTEGER (1..maxCHOcells-r16),


choExecutionCond-r16




CHOExecutionCond-r16



OPTIONAL,
-- Need M


choConfiguration-r16

OCTET STRING (CONTAINING RRCReconfiguration)



OPTIONAL
-- Need M


}

CHOExecutionCond-r16::=   SEQUENCE { 

 
choTriggerConfig-r16      CHOTriggerConfig-r16 

OPTIONAL,
-- Need M


nonCriticalExtension   SEQUENCE {}       


OPTIONAL 

} 

CHOTriggerConfig-r16::=   SEQUENCE {

eventId-r16                                CHOICE {

        choEventA3-r16                          SEQUENCE {

            a3-OffsetRSRP-r16                     MeasTriggerQuantityOffset OPTIONAL, -- Need R 

            a3-OffsetRSRQ-r16                     MeasTriggerQuantityOffset OPTIONAL, -- Need R 



a3-OffsetSINR-r16                     MeasTriggerQuantityOffset OPTIONAL, -- Need R       
            timeToTrigger-r16                     TimeToTrigger            

        }, 

        choEventA5-r16                          SEQUENCE { 

            a5-Threshold1RSRP-r16                 MeasTriggerQuantity OPTIONAL, -- Need R
            a5-Threshold2RSRP-r16                 MeasTriggerQuantity OPTIONAL, -- Need R
            a5-Threshold1RSRQ-r16                 MeasTriggerQuantity OPTIONAL, -- Need R 
            a5-Threshold2RSRQ-r16                 MeasTriggerQuantity OPTIONAL, -- Need R 



a5-Threshold1SINR-r16                 MeasTriggerQuantity OPTIONAL, -- Need R 
            a5-Threshold2SINR-r16                 MeasTriggerQuantity OPTIONAL, -- Need R
            timeToTrigger-r16                     TimeToTrigger 

        }, 

        ... 

    }  

}
-- TAG-RRCRECONFIGURATION-STOP

-- ASN1STOP

