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[bookmark: _Toc64381785][bookmark: _Toc51763819][bookmark: _Toc45227367][bookmark: _Toc67910736][bookmark: _Toc56527818][bookmark: _Toc66283360][bookmark: _Toc45891181][bookmark: _Toc45103871][bookmark: _Toc73979514]8.2.7	Early Status Transfer 
[bookmark: _Toc45227368][bookmark: _Toc45103872][bookmark: _Toc73979515][bookmark: _Toc66283361][bookmark: _Toc64381786][bookmark: _Toc51763820][bookmark: _Toc67910737][bookmark: _Toc45891182][bookmark: _Toc56527819]8.2.7.1	General
The purpose of the Early Status Transfer procedure is to transfer the COUNT of the first downlink SDU that the source eNB forwards to the target eNB or the COUNT for discarding already forwarded downlink SDUs for respective E-RAB during DAPS Handover or Conditional Handover.
For Dual Connectivity or EN-DC, the Early Status Transfer procedure is also used, during a Conditional Handover, from the SeNB to the MeNB as specified in TS 36.300 [15], or from the en-gNB to the MeNB as specified in TS 37.340 [32].
The procedure uses UE-associated signalling.
[bookmark: _Toc51763821][bookmark: _Toc45103873][bookmark: _Toc56527820][bookmark: _Toc67910738][bookmark: _Toc45891183][bookmark: _Toc73979516][bookmark: _Toc66283362][bookmark: _Toc64381787][bookmark: _Toc45227369]8.2.7.2	Successful Operation


Figure 8.2.7.2-1: Early Status Transfer during DAPS Handover or Conditional Handover, successful operation


 
Figure 8.2.7.2-2: Early Status Transfer during Conditional Handover in dual connectivity or EN-DC operation, successful operation
From source eNB to target eNB
The E-RABs Subject To Early Status Transfe List IE included in the EARLY STATUS TRANSFER message contains the E-RAB ID(s) corresponding to the E-RAB(s) subject to be simultaneously served by the source and the target eNBs during DAPS Handover or the E-RAB(s) transferred during Conditional Handover.
For each E-RAB for which the FIRST DL COUNT Value IE is received in the EARLY STATUS TRANSFER message, the target eNB shall use it as the COUNT of the first downlink SDU that the source eNB forwards to the target eNB. If the FIRST DL COUNT Value Extended IE or FIRST DL COUNT Value for PDCP SN Length 18 IE is included in the E-RABs Subject To Early Status Transfer Item IE, the target eNB shall, if supported, use this value instead of the value contained in the FIRST DL COUNT Value IE.
For each E-RAB for which the DISCARD DL COUNT Value IE is received in the EARLY STATUS TRANSFER message, the target eNB does not transmit forwarded downlink SDUs to the UE whose COUNT is less than the provided and discards them if transmission has not been attempted. If the DISCARD DL COUNT Value Extended IE or DISCARD DL COUNT Value for PDCP SN Length 18 IE is included in the E-RABs Subject To Early Status Transfer Item IE, the target eNB shall, if supported, use this value instead of the value contained in the DISCARD DL COUNT Value IE.
From SeNB (respectively, en-gNB) to MeNB (respectively, eNB), the source eNB for Conditional Handover
The E-RABs Subject To Early Status Transfer List IE included in the EARLY STATUS TRANSFER message contains the E-RAB ID(s) corresponding to the E-RAB(s) transferred during Conditional Handover.
For each E-RAB in the E-RABs Subject To Early Status Transfer List IE, the source eNB shall forward to the target, the value of the received FIRST DL COUNT Value IE or DISCARD DL COUNT Value IE. If the FIRST DL COUNT Value Extended IE or FIRST DL COUNT Value for PDCP SN Length 18 IE is included, if supported, this value is forwarded instead of the value contained in the FIRST DL COUNT Value IE. If the DISCARD DL COUNT Value Extended IE or DISCARD DL COUNT Value for PDCP SN Length 18 IE is included, if supported, this value is forwarded instead of the value contained in the DISCARD DL COUNT Value IE.
If the en-gNB sends the message to the MeNB, then the SgNB UE X2AP ID IE shall be included in the EARLY STATUS TRANSFER message, while the Old eNB UE X2AP ID IE is ignored. The SgNB UE X2AP ID IE is used as the old UE ID.

[bookmark: _Toc67910739][bookmark: _Toc51763822][bookmark: _Toc73979517][bookmark: _Toc45227370][bookmark: _Toc45891184][bookmark: _Toc45103874][bookmark: _Toc64381788][bookmark: _Toc66283363][bookmark: _Toc56527821]8.2.7.3	Abnormal Conditions
If the target eNB receives this message for a UE for which no prepared DAPS Handover or Conditional Handover exists at the target eNB, the target eNB shall ignore the message.
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[bookmark: _Toc67910811][bookmark: _Toc45227442][bookmark: _Toc29906228][bookmark: _Toc64381860][bookmark: _Toc66283435][bookmark: _Toc20954220][bookmark: _Toc45891256][bookmark: _Toc73979589][bookmark: _Toc36550218][bookmark: _Toc51763894][bookmark: _Toc45103946][bookmark: _Toc29902224][bookmark: _Toc56527893]8.3.15	Data Forwarding Address Indication
[bookmark: _Toc45891257][bookmark: _Toc73979590][bookmark: _Toc29902225][bookmark: _Toc66283436][bookmark: _Toc45227443][bookmark: _Toc36550219][bookmark: _Toc51763895][bookmark: _Toc20954221][bookmark: _Toc67910812][bookmark: _Toc56527894][bookmark: _Toc64381861][bookmark: _Toc45103947][bookmark: _Toc29906229]8.3.15.1	General
The purpose of the Data Forwarding Address Indication procedure is to allow the new eNB to provide data forwarding addresses to the old eNB in case the RRC connection has been re-established, as specified in TS 36.300 [15].
For Dual Connectivity or EN-DC, the Data Forwarding Address Indication procedure is used during a Conditional Handover to provide data forwarding related information from the MeNB to the SeNB as specified in TS 36.300 [15], or from the MeNB to the en-gNB as specified in TS 37.340 [32].
The procedure uses UE-associated signalling.
[bookmark: _Toc67910813][bookmark: _Toc29902226][bookmark: _Toc45103948][bookmark: _Toc45227444][bookmark: _Toc66283437][bookmark: _Toc51763896][bookmark: _Toc29906230][bookmark: _Toc64381862][bookmark: _Toc56527895][bookmark: _Toc20954222][bookmark: _Toc36550220][bookmark: _Toc73979591][bookmark: _Toc45891258]8.3.15.2	Successful Operation


Figure 8.3.15.2-1: Data Forwarding Address Indication, successful operation



Figure 8.3.15.2-2: Data Forwarding Address Indication for Conditional Handover, successful operation
The new eNB initiates the procedure by sending a DATA FORWARDING ADDRESS INDICATION message to the old eNB.
For each E-RAB included in E-RABs Data Forwarding Address List IE, the new eNB indicates that it requests data forwarding of downlink packets to the GTP TEID indicated in the DL GTP Tunnel Endpoint IE. 
If the DATA FORWARDING ADDRESS INDICATION message includes the CHO DC Indicator IE, the SeNB (respectively, the en-gNB for EN-DC) shall, if supported, consider that the DATA FORWARDING ADDRESS INDICATION message concerns a Conditional Handover, and act as specified in TS 36.300 [15] for dual connectivity (respectively, act as specified in TS 37.340 [32] for EN-DC).
[bookmark: _Toc45103949][bookmark: _Toc29902227][bookmark: _Toc29906231][bookmark: _Toc56527896][bookmark: _Toc67910814][bookmark: _Toc45891259][bookmark: _Toc36550221][bookmark: _Toc45227445][bookmark: _Toc64381863][bookmark: _Toc51763897][bookmark: _Toc66283438][bookmark: _Toc20954223]If the DATA FORWARDING ADDRESS INDICATION message includes the CHO DC Early Data Forwarding Indicator IE set to “stop”, the SeNB (respectively, the en-gNB for EN-DC) shall, if supported and if already initiated, stop early data forwarding for the provided E-RABs Data Forwarding Address information.
EN-DC
If the MeNB sends the message to the en-gNB, then the SgNB UE X2AP ID IE shall be included in the DATA FORWARDING ADDRESS INDICATION message, while the New eNB UE X2AP ID IE is ignored. The SgNB UE X2AP ID IE is used as the new UE ID.
[bookmark: _Toc73979592]8.3.15.3	Unsuccessful Operation
Not applicable.
[bookmark: _Toc73979593][bookmark: _Toc29906232][bookmark: _Toc29902228][bookmark: _Toc45103950][bookmark: _Toc45227446][bookmark: _Toc56527897][bookmark: _Toc67910815][bookmark: _Toc66283439][bookmark: _Toc64381864][bookmark: _Toc51763898][bookmark: _Toc36550222][bookmark: _Toc45891260][bookmark: _Toc20954224]8.3.15.4	Abnormal Conditions
Void.
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[bookmark: _Toc67910990][bookmark: _Toc45104119][bookmark: _Toc45227615][bookmark: _Toc66283614][bookmark: _Toc73979768][bookmark: _Toc45891429][bookmark: _Toc51764071][bookmark: _Toc64382039][bookmark: _Toc56528072]9.1.1.9	EARLY STATUS TRANSFER 
This message is sent by the source eNB to the target eNB to transfer the COUNT value related to the forwarded downlink SDUs during DAPS Handover or Conditional Handover.
During a Conditional Handover with EN-DC or Dual Connectivity, this message is also used to transfer the COUNT value related to the forwarded downlink SDUs. In case of EN-DC, the COUNT value is transferred from the en-gNB to the eNB, while in case of Dual Connectivity, the COUNT value is transferred from the SeNB to the MeNB.
Direction: source eNB  target eNB (DAPS Handover or Conditional Handover).
Direction: en-gNB  MeNB (Conditional Handover with EN-DC), SeNB  MeNB (Conditional Handover with Dual Connectivity)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated for DAPS handover or Conditional handover at the source eNB
	YES
	reject

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated for DAPS handover or Conditional handover at the target eNB
	YES
	reject

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated for DAPS handover or Conditional handover at the source eNB
	YES
	reject

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated for DAPS handover or Conditional handover at the target eNB
	YES
	reject

	CHOICE Procedure Stage
	M
	
	
	
	YES
	reject

	>First DL COUNT
	
	
	
	
	
	

	>>E-RABs Subject To Early Status Transfer List
	
	1 .. <maxnoofBearers>
	
	
	–
	

	>>>E-RABs Subject To Early Status Transfer Item
	
	
	
	
	–
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>>>FIRST DL COUNT Value
	M
	
	COUNT Value
9.2.15
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB/SeNB/en-gNB MeNB forwards to the target eNB/MeNBen-gNB in case of 12 bit long PDCP-SN
	–
	

	>>>>FIRST DL COUNT Value Extended
	O
	
	COUNT Value Extended 9.2.66
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB/SeNB/en-gNBMeNB forwards to the target eNB/MeNBen-gNB in case of 15 bit long PDCP-SN
	–
	

	>>>>FIRST DL COUNT Value for PDCP SN Length 18
	O
	
	COUNT Value for PDCP SN Length 18
9.2.82
	PDCP-SN and Hyper frame number of the first DL SDU that the source eNB/SeNB/en-gNBMeNB forwards to the target eNB/MeNBen-gNB in case of 18 bit long PDCP-SN
	–
	

	>DL Discarding
	
	
	
	
	
	

	>>E-RABs Subject To DL Discarding List
	M
	1
	
	
	–
	

	>>>E-RABs Subject To DL Discarding Item
	
	1 .. <maxnoofBearers>
	
	
	–
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>>>DISCARD DL COUNT Value
	M
	
	COUNT Value
9.2.15
	PDCP-SN and Hyper frame number for which the target eNB/MeNBen-gNB should discard forwarded DL SDUs associated with lower values in case of 12 bit long PDCP-SN
	–
	

	>>>>DISCARD DL COUNT Value Extended
	O
	
	COUNT Value Extended 9.2.66
	PDCP-SN and Hyper frame number for which the target eNB/MeNBen-gNB should discard forwarded DL SDUs associated with lower values in case of 15 bit long PDCP-SN
	–
	

	>>>>DISCARD DL COUNT Value for PDCP SN Length 18
	O
	
	COUNT Value for PDCP SN Length 18
9.2.82
	PDCP-SN and Hyper frame number for which the target eNB/MeNBen-gNB should discard forwarded DL SDUs associated with lower values in case of 18 bit long PDCP-SN
	–
	

	SgNB UE X2AP ID
	O
	
	en-gNB UE X2AP ID
9.2.100
	Allocated for EN-DC at the SgNB.
	YES
	ignore



	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256.
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[bookmark: _Toc67911034][bookmark: _Toc29902419][bookmark: _Toc45227659][bookmark: _Toc56528116][bookmark: _Toc51764115][bookmark: _Toc64382083][bookmark: _Toc45891473][bookmark: _Toc66283658][bookmark: _Toc20954415][bookmark: _Toc36550413][bookmark: _Toc73979812][bookmark: _Toc29906423][bookmark: _Toc45104163]9.1.2.43	DATA FORWARDING ADDRESS INDICATION
This message is sent by the new eNB to indicate to the old eNB forwarding addresses for each E-RAB for which it admits data forwarding.
During a Conditional Handover with EN-DC or Dual Connectivity, this message is also used to provide data forwarding related information. In case of EN-DC, the data forwarding related information is transferred from the eNB to the en-gNB, while in case of Dual Connectivity, the data forwarding related information is transferred from the MeNB to the SeNB.
Direction: new eNB  old eNB.
Direction: MeNB  en-gNB (Conditional Handover with EN-DC), MeNB  SeNB (Conditional Handover with Dual Connectivity)
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	New eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the new eNB
	YES
	ignore

	New eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the new eNB
	YES
	ignore

	Old eNB UE X2AP ID
	M
	
	eNB UE X2AP ID
9.2.24
	Allocated at the old eNB
	YES
	ignore

	Old eNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID
9.2.86
	Allocated at the old eNB
	YES
	ignore

	E-RABs Data Forwarding Address List
	
	1
	
	
	YES
	ignore

	> E-RABs Data Forwarding Address Item
	
	1 .. <maxnoofBearers>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.23
	
	–
	

	>>DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	–
	

	CHO DC Indicator
	O
	
	ENUMERATED (true, ...)
	Indicating that the DATA FORWARDING ADDRESS INDICATION message is for a Conditional Handover.
	YES
	reject

	CHO DC Early Data Forwarding Indicator
	O
	
	ENUMERATED (stop, ...)
	
	YES
	ignore

	SgNB UE X2AP ID
	O
	
	en-gNB UE X2AP ID
9.2.100
	Allocated for EN-DC at the SgNB.
	YES
	ignore



	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256
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[bookmark: _Toc45104396][bookmark: _Toc36550620][bookmark: _Toc29902622][bookmark: _Toc56528353][bookmark: _Toc45891706][bookmark: _Toc66283896][bookmark: _Toc29906626][bookmark: _Toc73980050][bookmark: _Toc20954612][bookmark: _Toc64382321][bookmark: _Toc51764351][bookmark: _Toc45227892][bookmark: _Toc67911272][bookmark: _Hlk44084407]9.3.4	PDU Definitions
--unrelated part is omitted
-- **************************************************************
--
-- EARLY STATUS TRANSFER 
--
-- **************************************************************

EarlyStatusTransfer ::= SEQUENCE {
	protocolIEs			ProtocolIE-Container	{{ EarlyStatusTransfer-IEs}},
	...
}

EarlyStatusTransfer-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-Old-eNB-UE-X2AP-ID					CRITICALITY reject		TYPE UE-X2AP-ID					PRESENCE mandatory}|
	{ ID id-New-eNB-UE-X2AP-ID					CRITICALITY reject		TYPE UE-X2AP-ID		 		         PRESENCE mandatory}|
	{ ID id-Old-eNB-UE-X2AP-ID-Extension		CRITICALITY reject		TYPE UE-X2AP-ID-Extension	         PRESENCE optional}|
	{ ID id-New-eNB-UE-X2AP-ID-Extension		CRITICALITY reject		TYPE UE-X2AP-ID-Extension	         PRESENCE optional}|
	{ ID id-ProcedureStage						CRITICALITY reject		TYPE ProcedureStageChoice		PRESENCE mandatory}|,
	{ ID id-SgNB-UE-X2AP-ID						CRITICALITY ignore		TYPE SgNB-UE-X2AP-ID			PRESENCE optional},
	...
}

Next change
-- **************************************************************
--
-- DATA FORWARDING ADDRESS INDICATION
--
-- **************************************************************

DataForwardingAddressIndication ::= SEQUENCE {
	protocolIEs		ProtocolIE-Container	{{DataForwardingAddressIndication-IEs}},
	...
}

DataForwardingAddressIndication-IEs X2AP-PROTOCOL-IES ::= {
	{ ID id-New-eNB-UE-X2AP-ID					CRITICALITY ignore	TYPE UE-X2AP-ID								PRESENCE mandatory}|
	{ ID id-New-eNB-UE-X2AP-ID-Extension		CRITICALITY ignore	TYPE UE-X2AP-ID-Extension					PRESENCE optional }|
	{ ID id-Old-eNB-UE-X2AP-ID					CRITICALITY ignore	TYPE UE-X2AP-ID								PRESENCE mandatory}|
	{ ID id-Old-eNB-UE-X2AP-ID-Extension		CRITICALITY ignore	TYPE UE-X2AP-ID-Extension					PRESENCE optional }|
	{ ID id-E-RABs-DataForwardingAddress-List	CRITICALITY ignore	TYPE E-RABs-DataForwardingAddress-List		PRESENCE mandatory}|
	{ ID id-CHO-DC-Indicator					CRITICALITY reject	TYPE CHO-DC-Indicator						PRESENCE optional}|
	{ ID id-CHO-DC-EarlyDataForwarding			CRITICALITY ignore	TYPE CHO-DC-EarlyDataForwarding			PRESENCE optional}|
	{ ID id-SgNB-UE-X2AP-ID						CRITICALITY ignore	TYPE SgNB-UE-X2AP-ID						PRESENCE optional},
	...
}



End of the change
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