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1. Introduction
In R16, a Dual Active Protocol Stack (DAPS) handover is introduced to reduce mobility interruption. In case that the power/resource coordination between the source cell and the target cell is required in DAPS HO, the source node can generate the power/resource coordination parameters/configurations and transmits them to the target node during HO preparation. 
HandoverPreparationInformation message

ConfigRestrictInfoDAPS-r16 ::=          SEQUENCE {
    powerCoordination-r16                   SEQUENCE {
        p-DAPS-Source-r16                       P-Max,
        p-DAPS-Target-r16                       P-Max,
        uplinkPowerSharingDAPS-Mode-r16          ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
    }                                                                                                       OPTIONAL
}

configRestrictInfoDAPS
Includes fields for which source cell explicitly indicates the restriction to be observed by target cell during DAPS handover.

However, in CU/DU split case, it is unclear how to transmit the powerCoordination used for DAPS handover to the peer node.
Besides, the target DU needs to know when to start/complete DAPS HO, e.g. for resource scheduling, disabling/enabling some features that cannot be coexisted with DAPS HO, etc.
2. Discussion
2.1.  Transmit powerCoordination from source-CU to source-DU
According to TS331, if DAPS configured, the powerCoordination parameters is transmitted:
Source CU –> Target CU:  Xn Handover request message
-> HandoverPreparationInformation -> ConfigRestrctInfoDAPS-> powerCoordination
Target CU -> Target DU: F1 UE context setup request message
-> CU to DU RRC information -> Handover Preparation Information -> ConfigRestrctInfoDAPS-> powerCoordination
Source CU -> Source DU: F1 UE context modification request message 
-> CU to DU RRC information ->?? ConfigRestrctInfoDAPS-> powerCoordination
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Targte CU –> Target DU: F1AP: UE CONTEXT SETUP REQUEST
  -> 9.3.1.25 CU to DU RRC Information -> Handover Preparation Information (OCTET STRING as defined in TS 38.331)
Source CU –> Source DU: F1AP: UE CONTEXT MODIFICATION REQUEST
Refer to TS38.401 Figure 8.2.1.1-1: Inter-gNB-DU Mobility for intra-NR
	5.	The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source gNB-DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE. 
NOTE:	In case of DAPS Handover, the UE CONTEXT MODIFICATION REQUEST message in step 5 may indicate to stop the data transmission only for the DRB(s) not subject to DAPS Handover or may not indicate to stop the data transmission at all. Instead, the DL RRC Message Transfer procedure can be used to carry the handover command to the UE. The UE CONTEXT MODIFICATION REQUEST message that indicates to stop the data transmission for the UE is sent to the source gNB-DU once the gNB-CU knows that the UE has successfully accessed the target gNB-DU, for which the source gNB-DU sends a DDDS frame about the unsuccessfully transmitted downlink data to the gNB-CU



In current TS8.473 spec, the CU has sent the DAPS indicator to DU for keeping DAPS transmission, however, it misses the power value of DAPS transmission (i.e., powerCoordination).
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	IE/Group Name
	Presence
	Range
	IE type and reference

	Message Type
	M
	
	9.3.1.1

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5

	<Skip unrelated part>
	
	
	

	Transmission Action Indicator
	O
	
	9.3.1.11

	<Skip unrelated part>
	
	
	

	DRB to Be Modified List
	
	0..1
	

	>DRB to Be Modified Item IEs
	
	1 .. <maxnoofDRBs>
	

	>>DRB ID
	M
	
	9.3.1.8

	<Skip unrelated part>
	
	
	

	>>Transmission Stop Indicator
	O
	
	9.3.1.209

	<Skip unrelated part>
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This IE indicates to stop the data transmission at gNB-DU side for an DRB not subject to DAPS Handover.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Transmission Stop Indicator
	M
	
	ENUMERATED (true, …)
	



Observation 1: If DAPS configured, powerCoordination (within ConfigRestrictInfoDAPS) is transmitted from target CU to target DU, but it is missing from source CU to source DU.
Proposal 1: If DAPS configured, powerCoordination (within ConfigRestrictInfoDAPS) shall be sent from source CU to source DU by UE context modification request message.

2.2. Transmit DAPS status from source/target CU to source/target DU
Besides, the source/target DU needs to know when to start/complete DAPS HO, e.g. for resource scheduling, disabling/enabling some features that cannot be coexisted with DAPS HO, etc.
Enable/allow the feature/operation that cannot be co-existed with DAPS HO (e.g. multi-TRP). For example, the DU can disable SDM based Single-DCI based multi-TRP via Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE during DAPS HO.
DAPS status is also required from source CU to source DU considering that the ConfigRestrictInfoDAPS is optional. The source DU may need this information to disable multi-TRP.
Proposal 2: If DAPS configured, DAPS status shall be transmitted from source CU to source DU and from target CU to target DU by UE context Setup/modification request message.
3. Conclusion
Observation 1: If DAPS configured, powerCoordination (within ConfigRestrictInfoDAPS) is transmitted from target CU to target DU, but it is missing from source CU to source DU.
Proposal 1: If DAPS configured, powerCoordination (within ConfigRestrictInfoDAPS) shall be sent from source CU to source DU by UE context modification request message.
Proposal 2: If DAPS configured, DAPS status shall be transmitted from source CU to source DU and from target CU to target DU by UE context Setup/modification request message.
If the above proposals are agreed, the related CRs (R3-224262 and R3-224263) shall be agreed. 
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4. Annex
----------------TS38.331---------------------------------------
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This message is used to transfer the NR RRC information used by the target gNB during handover preparation or UE context retrieval, e.g. in case of resume or re-establishment, including UE capability information. This message is also used for transferring the information between the CU and DU.
Direction: source gNB/source RAN to target gNB or CU to DU.
HandoverPreparationInformation message
-- ASN1START
-- TAG-HANDOVER-PREPARATION-INFORMATION-START

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

HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]]

}

AS-Context ::=                          SEQUENCE {
    reestablishmentInfo                     ReestablishmentInfo                                 OPTIONAL,
    configRestrictInfo                      ConfigRestrictInfoSCG                               OPTIONAL,
    ...,
    [[  ran-NotificationAreaInfo            RAN-NotificationAreaInfo                            OPTIONAL
    ]],
    [[  ueAssistanceInformation             OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL   -- Cond HO2
    ]],
    [[
    selectedBandCombinationSN               BandCombinationInfoSN                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-r16              ConfigRestrictInfoDAPS-r16                          OPTIONAL,
    sidelinkUEInformationNR-r16             OCTET STRING                                        OPTIONAL,
    sidelinkUEInformationEUTRA-r16          OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationEUTRA-r16        OCTET STRING                                        OPTIONAL,
    ueAssistanceInformationSCG-r16          OCTET STRING (CONTAINING UEAssistanceInformation)   OPTIONAL,   -- Cond HO2
    needForGapsInfoNR-r16                   NeedForGapsInfoNR-r16                               OPTIONAL
    ]],
    [[
    configRestrictInfoDAPS-v1640            ConfigRestrictInfoDAPS-v1640                        OPTIONAL
    ]],
    [[
    needForNCSG-InfoNR-r17                  NeedForNCSG-InfoNR-r17                              OPTIONAL,
    needForNCSG-InfoEUTRA-r17               NeedForNCSG-InfoEUTRA-r17                           OPTIONAL,
    mbsInterestIndication-r17               OCTET STRING (CONTAINING MBSInterestIndication-r17) OPTIONAL
    ]]
}

ConfigRestrictInfoDAPS-r16 ::=          SEQUENCE {
    powerCoordination-r16                   SEQUENCE {
        p-DAPS-Source-r16                       P-Max,
        p-DAPS-Target-r16                       P-Max,
        uplinkPowerSharingDAPS-Mode-r16          ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic }
    }                                                                                                       OPTIONAL
}

ConfigRestrictInfoDAPS-v1640 ::=    SEQUENCE {
    sourceFeatureSetPerDownlinkCC-r16   FeatureSetDownlinkPerCC-Id,
    sourceFeatureSetPerUplinkCC-r16     FeatureSetUplinkPerCC-Id
}

ReestablishmentInfo ::=             SEQUENCE {
    sourcePhysCellId                        PhysCellId,
    targetCellShortMAC-I                    ShortMAC-I,
    additionalReestabInfoList               ReestabNCellInfoList                            OPTIONAL
}

ReestabNCellInfoList ::=             SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo

ReestabNCellInfo::= SEQUENCE{
    cellIdentity                            CellIdentity,
    key-gNodeB-Star                         BIT STRING (SIZE (256)),
    shortMAC-I                              ShortMAC-I
}

RRM-Config ::=              SEQUENCE {
    ue-InactiveTime             ENUMERATED {
                                    s1, s2, s3, s5, s7, s10, s15, s20,
                                    s25, s30, s40, s50, min1, min1s20, min1s40,
                                    min2, min2s30, min3, min3s30, min4, min5, min6,
                                    min7, min8, min9, min10, min12, min14, min17, min20,
                                    min24, min28, min33, min38, min44, min50, hr1,
                                    hr1min30, hr2, hr2min30, hr3, hr3min30, hr4, hr5, hr6,
                                    hr8, hr10, hr13, hr16, hr20, day1, day1hr12, day2,
                                    day2hr12, day3, day4, day5, day7, day10, day14, day19,
                                    day24, day30, dayMoreThan30}                            OPTIONAL,
    candidateCellInfoList       MeasResultList2NR                                           OPTIONAL,
    ...,
    [[
    candidateCellInfoListSN-EUTRA      MeasResultServFreqListEUTRA-SCG                      OPTIONAL
    ]]
}

-- TAG-HANDOVER-PREPARATION-INFORMATION-STOP
-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Context
Local RAN context required by the target gNB or DU.

	rrm-Config
Local RAN context used mainly for RRM purposes.

	sourceConfig
The radio resource configuration as used in the source cell.

	ue-CapabilityRAT-List
The UE radio access related capabilities concerning RATs supported by the UE. A gNB that retrieves MRDC related capability containers ensures that the set of included MRDC containers is consistent w.r.t. the feature set related information.

	ue-InactiveTime
Duration while UE has not received or transmitted any user data. Thus the timer is still running in case e.g., UE measures the neighbour cells for the HO purpose. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so on. Value min1 corresponds to 1 minute, value min1s20 corresponds to 1 minute and 20 seconds, value min1s40 corresponds to 1 minute and 40 seconds and so on. Value hr1 corresponds to 1 hour, hr1min30 corresponds to 1 hour and 30 minutes and so on.



	AS-Config field descriptions

	rrcReconfiguration
Contains the RRCReconfiguration configuration as generated entirely by the MN.

	sourceRB-SN-Config
Contains the IE RadioBearerConfig as generated entirely by the SN. This field is only used when the UE is configured with SN terminated RB(s).

	sourceSCG-Configured
Value true indicates that the UE is configured with NR or EUTRA SCG in source configuration. The field is only used in NR-DC and NE-DC and is included only if the fields sourceSCG-NR-Config and sourceSCG-EUTRA-Config are absent.

	sourceSCG-EUTRA-Config
Contains the current dedicated SCG configuration in RRCConnectionReconfiguration message as specified in TS 36.331 [10] and generated entirely by the SN. In this version of the specification, the E-UTRA RRCConnectionReconfiguration message can only include the field scg-Configuration . This field is only used in NE-DC.

	sourceSCG-NR-Config
Contains the current dedicated SCG configuration in RRCReconfiguration message as generated entirely by the SN. In this version of the specification, the RRCReconfiguration message can only include fields secondaryCellGroup and measConfig. This field is only used in NR-DC.



	AS-Context field descriptions

	configRestrictInfoDAPS
Includes fields for which source cell explicitly indicates the restriction to be observed by target cell during DAPS handover.

	mbsInterestIndication
Includes the information last reported by the UE in the NR MBSInterestIndication message, if any.

	needForGapsInfoNR
Includes measurement gap requirement information of the UE for NR target bands.

	selectedBandCombinationSN
Indicates the band combination selected by SN in (NG)EN-DC, NE-DC, and NR-DC.

	sidelinkUEInformationEUTRA
This field includes SidelinkUEInformation IE as specified in TS 36.331 [10].

	sidelinkUEInformationNR
This field includes SidelinkUEInformationNR IE.

	ueAssistanceInformation
Includes for each UE assistance feature the information last reported by the UE, if any.

	ueAssistanceInformationSCG
Includes for each UE assistance feature associated with the SCG, the information last reported by the UE in the NR UEAssistanceInformation message for the SCG, if any.



	ConfigRestrictInfoDAPS field descriptions

	sourceFeatureSetPerUplinkCC/sourceFeatureSetPerDownlinkCC
Indicates an index referring to the position of the FeatureSetUplinkPerCC/FeatureSetDownlinkPerCC selected by source in the featureSetsUplinkPerCC/featureSetsDownlinkPerCC.
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