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Introduction

This contribution proposes TP for TS 38.423 based on discussions for CB: # 93_Email093-MobEnh_datafwd_common as in [1]. 
2

Reference

[1] R3-201164, “Summary for CB: # 93_Email093-MobEnh_datafwd_common”, Intel Corporation
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TP for BL CR for TS 38.423

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.2.2
SN Status Transfer

8.2.2.1
General

The purpose of the SN Status Transfer procedure is to transfer the uplink PDCP SN and HFN receiver status and the downlink PDCP SN and HFN transmitter status either, from the source to the target NG-RAN node during an Xn handover, between the NG-RAN nodes involved in dual connectivity, or after retrieval of a UE context for RRC reestablishment, for each respective DRB of the source DRB configuration for which PDCP SN and HFN status preservation applies.

In case that the Xn handover is a DAPS handover, the SN Status Transfer procedure may also be used to transfer the uplink PDCP SN and HFN receiver status, or the downlink PDCP SN and HFN transmitter status for a DRB associated with RLC-UM and configured with DAPS as described in TS 38.300 [9].

If the SN Status Transfer procedure is applied in the course of dual connectivity or RRC connection re-establishment in the subsequent specification text

-
the behaviour of the NG-RAN node from which the DRB context is transferred, i.e. the NG-RAN node involved in dual connectivity or RRC connection re-establishment, from which data is forwarded, is specified by the behaviour of the "source NG-RAN node",

-
the behaviour of the NG-RAN node to which the DRB context is transferred, i.e., the NG-RAN node involved in dual connectivity or RRC connection re-establishment, to which data is forwarded, is specified by the behaviour of the "target NG-RAN node".

The procedure uses UE-associated signalling.

8.2.2.2
Successful Operation
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Figure 8.2.2.2-1: SN Status Transfer, successful operation

The source NG-RAN node initiates the procedure by stop assigning PDCP SNs to downlink SDUs and stop delivering UL SDUs towards the 5GC and sending the SN STATUS TRANSFER message to the target NG-RAN node at the time point when it considers the transmitter/receiver status to be frozen. The target NG-RAN node using full configuration for this handover as per TS 38.300 [9] or for the MR-DC operations as per TS 37.340 [8] shall ignore the information received in this message. In case of MR-DC, if the target NG-RAN node performs PDCP SN length change or RLC mode change for a DRB as specified in TS 37.340 [8], it shall ignore the information received for that DRB in this message.

In case that the Xn handover is a DAPS handover, the source NG-RAN node may continue assigning PDCP SNs to downlink SDUs and delivering uplink SDUs toward the 5GC when initiating this procedure for DRBs not configured with DAPS as in TS 38.300 [9].
For each DRB in the DRBs Subject to Status Transfer List IE, the source NG-RAN node shall include the DRB ID IE, the UL COUNT Value IE and the DL COUNT Value IE.

The source NG-RAN node may also include in the SN 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.
For each DRB in the DRBs Subject to Status Transfer List IE, the target NG-RAN node shall not deliver any uplink packet which has a PDCP-SN lower than the value contained within the UL COUNT Value IE.

For each DRB in the DRBs Subject to Status Transfer List IE, the target NG-RAN node shall use the value of the PDCP SN 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 SN STATUS TRANSFER message, the target NG-RAN node may use it in a Status Report message sent to the UE over the radio interface.

If the SN STATUS TRANSFER message contains in the DRBs Subject To Status Transfer List IE the Old QoS Flow List - UL End Marker expected IE, the target NG-RAN shall be prepared to receive the SDAP end marker for the QoS flow via the corresponding DRB, as specified in TS 38.300 [8].
8.2.2.3
Unsuccessful Operation

Not applicable.

8.2.2.4
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.

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

8.2.C
Early Forwarding Transfer
8.2.C.1
General

The purpose of the Early Forwarding Transfer procedure is to transfer the COUNT of the first downlink SDU that the source NG-RAN node forwards to the target NG-RAN node or the COUNT for discarding of already forwarded donwlink SDUs for respective DRB during DAPS Handover or Conditional Handover.

The procedure uses UE-associated signalling.

8.2.C.2
Successful Operation
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Figure 8.2.C.2-1: Early Forwarding Transfer during DAPS Handover or Conditional Handover, successful operation

The DRBs Subject To Early Forwarding Transfe List IE included in the EARLY FORWARDING TRANSFER message contains the DRB ID(s) corresponding to the DRB(s) subject to be simulatensouly served by the source and the target NG-RAN nodes during DAPS Handover or the DRB(s) transferred during Conditional Handover.

For each DRB in the DRBs Subject To Early Forwarding Transfe List IE, the target NG-RAN node shall use the value of the DL COUNT Value IE as the COUNT of the first downlink SDU that the source NG-RAN node forwards to the target NG-RAN node.

For each DRB in the DRBs Subject To Early Forwarding Transfe List IE for which the DISCARD DL COUNT Value IE is received in the EARLY FORWARDING TRANSFER message, the target NG-RAN node 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.
8.2.C.3
Unsuccessful Operation

Not applicable.

8.2.C.4
Abnormal Conditions

If the target NG-RAN node receives this message for a UE for which no prepared DAPS Handover or Conditional Handover exists at the target NG-RAN node, the target NG-RAN node shall ignore the message.

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.1.1
Messages for Basic Mobility Procedures

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.1.1.CC
EARLY FORWARDING TRANSFER
This message is sent by the source NG-RAN node to the target NG-RAN node to transfer the COUNT value related to the forwarded downlink SDUs during DAPS Handover or Conditional Handover.

Direction:
source NG-RAN node ( target NG-RAN node (DAPS Handover or Conditional Handover).

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

	Message Type
	M
	
	9.2.3.1
	
	YES
	ignore

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the source NG-RAN node.
	YES
	reject

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated for handover at the target NG-RAN node.
	YES
	reject

	CHOICE Procedure Stage
	M
	
	
	
	YES
	reject

	>First DL COUNT
	
	
	
	
	
	

	>>DRBs Subject To Early Forwarding Transfer List
	M
	1
	
	
	–
	

	>>>DRBs Subject To Early Forwarding Transfer Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>>>CHOICE First DL COUNT
	M
	
	
	
	–
	

	>>>>>12 bits
	
	
	
	
	
	

	>>>>>> FIRST DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper frame number of the first DL SDU that the source NG-RAN node forwards to the target NG-RAN node in case of 12 bit long PDCP-SN
	–
	

	>>>>>18 bits
	
	
	
	
	
	

	>>>>>> FIRST DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper frame number of the first DL SDU that the source NG-RAN node forwards to the target NG-RAN node in case of 18 bit long PDCP-SN
	–
	

	>DL Discarding
	
	
	
	
	
	

	>>DRBs Subject To DL Discarding List
	M
	1
	
	
	–
	

	>>>DRBs Subject To DL Discarding Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>>>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>>>>CHOICE DL Discarding
	M
	
	
	
	–
	

	>>>>>12 bits
	
	
	
	
	
	

	>>>>>> DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper frame number for which the target NG-RAN node should discard forwarded DL SDUs associated with lower values in case of 12 bit long PDCP-SN
	–
	

	>>>>>18 bits
	
	
	
	
	
	

	>>>>>> DISCARD DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper frame number for which the target NG-RAN node should discard forwarded DL SDUs associated with lower values in case of 18 bit long PDCP-SN
	–
	


	Range bound
	Explanation

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


//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

9.2.1  Container and List IE definitions

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

9.2.1.14
DRBs Subject To Status Transfer List

This IE contains a list of DRBs containing information about PDCP SN status.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	 DRBs Subject To Status Transfer Item
	
	1 .. <maxnoofDRBs>
	
	
	
	

	>DRB ID
	M
	
	9.2.3.33
	
	–
	

	>CHOICE PDCP Status Transfer UL
	M
	
	
	
	–
	

	>>12 bits
	
	
	
	
	
	

	>>>Receive Status Of PDCP SDU
	O
	
	BIT STRING (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.
	–
	

	>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper Frame Number of the first missing UL SDU in case of 12-bit long PDCP-SN
	–
	

	>>18 bits
	
	
	
	
	
	

	>>>Receive Status Of PDCP SDU
	O
	
	BIT STRING (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.
	–
	

	>>>UL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper Frame Number of the first missing UL SDU in case of 18-bit long PDCP-SN
	–
	

	>CHOICE PDCP Status Transfer DL
	M
	
	
	
	–
	

	>>12 bits
	
	
	
	
	
	

	>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 12 9.2.3.36
	PDCP-SN and Hyper Frame Number that the target NG-RAN node (handover) or the NG-RAN node to which the DRB context is transferred (dual connectivity) should assign for the next DL SDU not having an SN yet in case of 12-bit long PDCP-SN.


	–
	

	>>18 bits
	
	
	
	
	
	

	>>>DL COUNT Value
	M
	
	COUNT Value for PDCP SN Length 18 9.2.3.37
	PDCP-SN and Hyper Frame Number that the target NG-RAN node (handover) or the NG-RAN node to which the DRB context is transferred (dual connectivity) should assign for the next DL SDU not having an SN yet in case of 18-bit long PDCP-SN.


	–
	

	>Old QoS Flow List - UL End Marker expected
	O
	
	QoS Flow List

9.2.1.4a
	This IE is included to be used for indicating that the source NG-RAN node has initiated QoS flow re-mapping and has not yet received SDAP end markers, as described in TS 38.300 [8].
	YES
	reject


	Range bound
	Explanation

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



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
-- **************************************************************

--

-- EARLY FORWARDING TRANSFER
--

-- **************************************************************

EarlyForwardingTransfer ::= SEQUENCE {


protocolIEs


ProtocolIE-Container
{{ EarlyForwardingTransfer-IEs}},


...

}

EarlyForwardingTransfer-IEs XNAP-PROTOCOL-IES ::= {


{ ID id-sourceNG-RANnodeUEXnAPID




CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|


{ ID id-targetNG-RANnodeUEXnAPID




CRITICALITY reject

TYPE NG-RANnodeUEXnAPID






PRESENCE mandatory}|

{ ID id-procedureStage






CRITICALITY reject

TYPE ProcedureStageChoice





PRESENCE mandatory},

...

}
ProcedureStageChoice ::= CHOICE {


first-dl-count





FirstDLCount,


dl-discarding





DLDiscarding,


choice-extension




ProtocolIE-Single-Container { {ProcedureStageChoice-ExtIEs} }

}

ProcedureStageChoice-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

FirstDLCount ::= SEQUENCE {


dRBsSubjectToEarlyForwardingTransfer

DRBsSubjectToEarlyForwardingTransfer-List,


iE-Extension







ProtocolExtensionContainer { {FirstDLCount-ExtIEs} }
OPTIONAL,


...

}

FirstDLCount-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

DLDiscarding ::= SEQUENCE {


dRBsSubjectToDLDiscarding




DRBsSubjectToDLDiscarding-List,


iE-Extension







ProtocolExtensionContainer { {DLDiscarding-ExtIEs} }
OPTIONAL,


...

}

DLDiscarding-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

source  NG-RAN node
target  NG-RAN node
SN STATUS TRANSFER



