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1
Discussion
The Uplink/Downlink RAN Status Transfer procedures are used to enable lossless NG-based handover. The current NGAP specification includes placeholders for these procedures and associated NGAP messages, but the following stage 3 details are still missing:
· Procedural text for Uplink RAN Status Transfer and Downlink RAN Status Transfer.
· Tabular and ASN.1 definition for the RAN Status Transfer Transparent Container IE.
The needed text is provided in the Appendix below. Note that the structure of the DRBs Subject to Status Transfer List is generally aligned with XnAP, i.e. 12-bit and 18-bit long PDCP SN values are introduced as a choice within the DRBs Subject to Status Transfer Item IE.
Proposal:
Introduce the remaining stage-3 details of the Uplink/Downlink RAN Status Transfer procedures, as shown in the appendix.

NOTE: The TP is non-backwards compatible, since the ASN.1 for RANStatusTransfer-TransparentContainer is redefined.
Appendix:

Text Proposal for TS 38.413 V15.1.0

Start of Text Proposal
8.4.6
Uplink RAN Status Transfer

8.4.6.1
General

The purpose of the Uplink RAN Status Transfer procedure is to enable lossless NG-based handover. The procedure uses UE-associated signalling.
8.4.6.2
Successful Operation
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Figure 8.4.6.2-1: Uplink RAN status transfer

The source NG-RAN node initiates the procedure by stopping the assigning of PDCP-SNs to downlink SDUs and sending the UPLINK RAN STATUS TRANSFER message to the AMF at the point in time when it considers the transmitter/receiver status to be frozen.

For each DRB for which PDCP-SN and HFN status preservation applies, the source NG-RAN node shall include the DRB ID IE, the UL COUNT Value IE and the DL COUNT Value IE within the DRBs Subject to Status Transfer List IE in the RAN Status Transfer Transparent Container IE of the RAN STATUS TRANSFER message. 

The source NG-RAN node may also include in the RAN STATUS TRANSFER message the missing and the received uplink SDUs in the Receive Status of UL PDCP SDUs IE for each DRB for which the source NG-RAN node has accepted the request from the target NG-RAN node for uplink forwarding.

8.4.6.3
Abnormal Conditions

Void.

8.4.7
Downlink RAN Status Transfer

8.4.7.1
General

The purpose of the Downlink RAN Status Transfer procedure is to is to enable lossless NG-based handover. The procedure uses UE-associated signalling.
8.4.7.2
Successful Operation
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Figure 8.4.7.2-1: Downlink RAN status transfer

The AMF initiates the procedure by sending the DOWNLINK RAN STATUS TRANSFER message to the target NG-RAN node. The target NG-RAN node using Full Configuration for this handover as per TS 38.300 [8] shall ignore the information received in this message.

For each DRB in the DRBs Subject to Status Transfer List IE within the RAN Status Transfer Transparent Container IE, the target NG-RAN node shall not deliver any uplink packet which has a PDCP-SN lower than the value of the PDCP SN Length 12 IE or PDCP SN Length 18 IE contained within the UL Count Value IE.
For each DRB in the DRBs Subject to Status Transfer List IE within the RAN Status Transfer Transparent Container IE, the target NG-RAN node shall use the value of the PDCP SN Length 12 IE or PDCP SN Length 18 IE contained within the DL COUNT Value IE for the first downlink packet for which there is no PDCP-SN yet assigned.
If the Receive Status of UL PDCP SDUs IE is included for at least one DRB in the RAN Status Transfer Transparent Container IE of the DOWNLINK RAN STATUS TRANSFER message, the target NG-RAN node may use it in a Status Report message sent to the UE over the radio interface.

8.4.7.3
Abnormal Conditions

If the target NG-RAN node receives this message for a UE for which no prepared handover exists at the target NG-RAN node, the target NG-RAN node shall ignore the message.
Next change
9.2.3.13
UPLINK RAN STATUS TRANSFER

Direction: NG-RAN node ( AMF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Status Transfer Transparent Container
	M
	
	9.3.1.x1
	
	YES
	reject


9.2.3.14
DOWNLINK RAN STATUS TRANSFER

Direction: AMF ( NG-RAN node

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	RAN Status Transfer Transparent Container
	M
	
	9.3.1.x1
	
	YES
	reject


Next change
9.3.1.x1
RAN Status Transfer Transparent Container
This IE is produced by the source NG-RAN node and is transmitted to the target NG-RAN node. It is used for intra 5GC NG handover.
This IE is transparent to the AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DRBs Subject to Status Transfer List
	
	1
	
	

	>DRBs Subject to Status Transfer Item
	
	1..<maxnoof DRBs>
	
	

	>>DRB ID
	M
	
	9.3.1.53
	

	>>CHOICE PDCP-SN
	M
	
	
	

	>>>12 bits
	
	
	
	

	>>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12
9.3.1.x2
	PDCP-SN and HFN of the first missing UL PDCP SDU in case of 12 bit long PDCP-SN.

	>>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12
9.3.1.x2
	PDCP-SN and HFN that the target NG-RAN node should assign for the next DL PDCP SDU not having an SN yet in case of 12 bit long PDCP-SN.

	>>>>Receive Status of UL PDCP SDUs
	O
	
	BIT STRING (SIZE(1..2048))
	The IE is used in case of 12 bit long PDCP-SN.

The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.

The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received.

1: PDCP SDU has been received correctly.

	>>>18 bits
	
	
	
	

	>>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18

9.3.1.x3
	PDCP-SN and HFN of the first missing UL PDCP SDU in case of 18 bit long PDCP-SN.

	>>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18

9.3.1.x3
	PDCP-SN and HFN that the target NG-RAN node should assign for the next DL PDCP SDU not having an SN yet in case of 18 bit long PDCP-SN.

	>>>>Receive Status of UL PDCP SDUs
	O
	
	BIT STRING (SIZE(1..131072))
	The IE is used in case of 18 bit long PDCP-SN.

The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.

The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).
0: PDCP SDU has not been received.

1: PDCP SDU has been received correctly.


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs allowed towards one UE. Value is 32.


9.3.1.x2
COUNT Value for PDCP SN Length 12
This IE contains a PDCP sequence number and a hyper frame number in case of 12 bit long PDCP-SN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP SN Length 12
	M
	
	INTEGER (0..4095)
	

	HFN for PDCP SN Length 12
	M
	
	INTEGER (0..1048575)
	


9.3.1.x3
COUNT Value for PDCP SN Length 18
This IE contains a PDCP sequence number and a hyper frame number in case of 18 bit long PDCP-SN.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PDCP SN Length 18
	M
	
	INTEGER (0..262143)
	

	HFN for PDCP SN Length 18
	M
	
	INTEGER (0..16383)
	


Next change
9.4.5
Information Element Definitions

*** UNCHANGED TEXT SKIPPED ***
CoreNetworkAssistanceInformation ::= SEQUENCE {


uEIdentityIndexValue



UEIdentityIndexValue,


uESpecificDRX





PagingDRX












OPTIONAL,

periodicRegistrationUpdateTimer

PeriodicRegistrationUpdateTimer,


mICOModeIndication




MICOModeIndication










OPTIONAL,


tAIListForInactive




TAIListForInactive,


expectedUEBehaviour




ExpectedUEBehaviour










OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {CoreNetworkAssistanceInformation-ExtIEs} }
OPTIONAL,


...

}

CoreNetworkAssistanceInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

COUNTValueForPDCP-SN12 ::= SEQUENCE {


pDCP-SN12


INTEGER (0..4095),


hFN-PDCP-SN12

INTEGER (0..1048575),


iE-Extensions

ProtocolExtensionContainer { {COUNTValueForPDCP-SN12-ExtIEs} }
OPTIONAL,


...

}

COUNTValueForPDCP-SN12-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
COUNTValueForPDCP-SN18 ::= SEQUENCE {


pDCP-SN18


INTEGER (0..262143),


hFN-PDCP-SN18

INTEGER (0..16383),


iE-Extensions

ProtocolExtensionContainer { {COUNTValueForPDCP-SN18-ExtIEs} }
OPTIONAL,


...

}

COUNTValueForPDCP-SN18-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
CPTransportLayerInformation ::= CHOICE {


endpointIPAddress

TransportLayerAddress,


choice-Extensions

ProtocolIE-SingleContainer { {CPTransportLayerInformation-ExtIEs} }

}

CPTransportLayerInformation-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

*** UNCHANGED TEXT SKIPPED ***
DRB-ID ::= INTEGER (1..32, ...)

DRBsSubjectToStatusTransferList ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsSubjectToStatusTransferItem
DRBsSubjectToStatusTransferItem ::= SEQUENCE {


dRB-ID



DRB-ID,


statusPDCP-SN

StatusPDCP-SN,


iE-Extension


ProtocolExtensionContainer { {DRBsSubjectToStatusTransferItem-ExtIEs} }
OPTIONAL,


...

}

DRBsSubjectToStatusTransferItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

DRBsToQosFlowsMappingList ::= SEQUENCE (SIZE(1..maxnoofDRBs)) OF DRBsToQosFlowsMappingItem

DRBsToQosFlowsMappingItem ::= SEQUENCE {


dRB-ID







DRB-ID,


associatedQosFlowList



AssociatedQosFlowList,


iE-Extensions

ProtocolExtensionContainer { {DRBsToQosFlowsMappingItem-ExtIEs} }

OPTIONAL,


...

}

DRBsToQosFlowsMappingItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

*** UNCHANGED TEXT SKIPPED ***
RANPagingPriority ::= INTEGER (1..256)

RANStatusTransfer-TransparentContainer ::= SEQUENCE {


dRBsSubjectToStatusTransferList

DRBsSubjectToStatusTransferList,


iE-Extensions

ProtocolExtensionContainer { {RANStatusTransfer-TransparentContainer-ExtIEs} }
OPTIONAL,


...

}

RANStatusTransfer-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}


RAN-UE-NGAP-ID ::= INTEGER (0..4294967295)

*** UNCHANGED TEXT SKIPPED ***
SST ::= OCTET STRING (SIZE(1))

StatusPDCP-SN ::= CHOICE {


statusPDCP-SN12


StatusPDCP-SN12,


statusPDCP-SN18


StatusPDCP-SN18,


choice-Extensions

ProtocolIE-SingleContainer { {StatusPDCP-SN-ExtIEs} }

}

StatusPDCP-SN-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}

StatusPDCP-SN12 ::= SEQUENCE {


uL-COUNTValue




COUNTValueForPDCP-SN12,


dL-COUNTValue




COUNTValueForPDCP-SN12,


receiveStatusOfUL-PDCP-SDUs

BIT STRING (SIZE(1..2048))





OPTIONAL,


iE-Extension


ProtocolExtensionContainer { {StatusPDCP-SN12-ExtIEs} }

OPTIONAL,


...

}

StatusPDCP-SN12-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

StatusPDCP-SN18 ::= SEQUENCE {


uL-COUNTValue




COUNTValueForPDCP-SN18,


dL-COUNTValue




COUNTValueForPDCP-SN18,


receiveStatusOfUL-PDCP-SDUs

BIT STRING (SIZE(1..131072))





OPTIONAL,


iE-Extension


ProtocolExtensionContainer { {StatusPDCP-SN18-ExtIEs} }

OPTIONAL,


...

}

StatusPDCP-SN18-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

SupportedTAList ::= SEQUENCE (SIZE(1..maxnoofTACs)) OF SupportedTAItem

End of Text Proposal
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