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1 Introduction
During RAN3#97 meetings, PDCP duplication in CU-DU [1] was discussed. It is agreed that gNB-CU manages PDCP duplication. Besides, two F1-U tunnels are set up to distinguish duplicated PDCP PDUs belonging to the same DRB for intra-DU CA. However, it is FFS for UL PDCP duplication of DRB. Besides, no agreement is made for SRB PDCP duplication. In this paper, these open issues for PDCP duplication over F1 are discussed. 

2 Discussion
2.1 UL PDCP duplication for DRB
During RAN3#97 meeting, it is agreed that two F1-U tunnels are set up to distinguish duplicated PDCP PDUs belonging to the same DRB for intra-DU CA. However, it is FFS for UL. Generally, there’s one PDCP entity for one DRB in gNB-CU which will check and delete duplicated PDCP PDUs from two RLC entities.
Observation 1
For UL PDCP duplication, it is not necessary to distinguish duplicated PDCP PDUs for two RLC legs of one DRB over F1-U as gNB-CU PDCP entity will perform duplication check.   

2.2 PDCP duplication for SRB
PDCP duplication for SRB is listed in Fig.1. For DL RRC message transfer, PDCP layer in gNB-CU generates duplicated PDCP PDU copies for SRBs. For UL, PDCP layer in gNB-CU performs duplicate packet check and removal.   
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Fig.1 CA PDCP duplication for SRB 
For DL RRC message transfer, duplicated PDCP PDUs for two RLC legs should be distinguished over F1-C interface. As agreed in RAN3#97 meeting, SRB ID is added into F1AP message when transferring RRC message [2]. Intuitively, new IE LCID should also be contained in F1AP message DL RRC message transfer. For UL RRC message transfer, there’s one PDCP entity for one SRB in gNB-CU which will check and delete duplicated PDCP PDUs from two RLC entities.     
Observation 2
For UL RRC message transfer, it is not necessary for gNB-CU to distinguish duplicated PDCP PDUs for two RLC legs of one SRB over F1-C as gNB-CU PDCP entity will perform duplication check.   

Proposal 1
For DL RRC message transfer, the transmission of duplicated PDCP PDUs from one SRB should be distinguished by gNB-DU over F1-C. 
Proposal 2
it is suggested to add LCID IE into F1AP message DL RRC message transfer. 

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1
For UL PDCP duplication, it is not necessary for gNB-CU to distinguish duplicated PDCP PDUs for two RLC legs of one DRB over F1-U as gNB-CU PDCP entity will perform duplication check.   

Observation 2
For UL RRC message transfer, it is not necessary for gNB-CU to distinguish duplicated PDCP PDUs for two RLC legs of one SRB over F1-C as gNB-CU PDCP entity will perform duplication check..   
Proposal 1
For DL RRC message transfer, the transmission of duplicated PDCP PDUs from one SRB should be distinguished by gNB-DU over F1-C. 

Proposal 2
it is suggested to add LCID IE into F1AP message DL RRC message transfer. 
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9.2.3.2
DL RRC MESSAGE TRANSFER
This message is sent by the gNB-CU to transfer the layer 3 message to the gNB-DU over the F1 interface.

Direction: gNB-CU (gNB-DU
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	gNB-CU UE F1AP ID
	O
	
	9.3.1.4
	If gNB-CU refuse RRC connection setup, then no gNB-CU UE F1AP ID will be provided [FFS].  
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PCI (FFS)
	O
	
	FFS
	
	FFS
	FFS

	C-RNTI (FFS)
	O
	
	FFS
	
	FFS
	FFS

	SRB ID
	M
	
	9.3.1.7
	
	
	

	LCID
	O
	INTEGER (1.. 5)
	
	For intra-DU CA PDCP duplication, LCID is used for delivery of DL RRC messages copies over different RLC entities for one SRB. 
	YES
	ignore

	RRC-Container
	M
	
	9.3.1.6
	
	
	


Editor’s Note: PCI and RNTI may not be needed depending on which alternative is selected for UE initial access. The IE definition of C-RNTI and PCI are FFS pending agreements in other groups. It is also FFS whether the absence of gNB-CU UE F1AP ID is used to indicate refusal of RRC connection setup.
<-----Next Change----> 
9.4.4
PDU Definitions
-- **************************************************************

--

-- PDU definitions for F1AP.

--

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

F1AP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


Cause,

CriticalityDiagnostics,


GNB-CU-F1AP-ID,

GNB-DU-F1AP-ID,

TimeToWait,


UE-associatedLogicalF1-ConnectionItem,


RRCContainer,

SRBID,


LCID
FROM F1AP-IEs

PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-SingleContainer{},


F1AP-PRIVATE-IES,


F1AP-PROTOCOL-EXTENSION,


F1AP-PROTOCOL-IES,


F1AP-PROTOCOL-IES-PAIR

FROM F1AP-Containers


id-Cause,


id-CriticalityDiagnostics,


id-gNB-CU-F1AP-ID, 

id-gNB-DU-F1AP-I

id-ResetType,


id-TimeToWait,


id-UE-associatedLogicalF1-ConnectionItem,


id-UE-associatedLogicalF1-ConnectionListResAck,

id-RRCContainer,

id-SRBID,

id-LCID,

maxnoofErrors,


maxnoofIndividualF1ConnectionsToReset

FROM F1AP-Constants;

<-----Next Change----> 

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

--

-- DL RRC Message Transfer ELEMENTARY PROCEDURE

--

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

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

--

-- DL RRC Message Transfer
--

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

DLRRCMessageTransfer ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       {{ DLRRCMessageTransferIEs}},


...

}

DLRRCMessageTransferIEs F1AP-PROTOCOL-IES ::= {


{ ID id-gNB-DU-F1AP-ID



CRITICALITY reject
TYPE GNB-DU-F1AP-ID



PRESENCE mandatory
}|


{ ID id-gNB-CU-F1AP-ID



CRITICALITY reject
TYPE
 GNB-CU-F1AP-ID



PRESENCE mandatory
}|


{ ID id-SRBID





CRITICALITY reject
TYPE
 SRBID





PRESENCE mandatory
}|

{ ID id-LCID






CRITICALITY reject
TYPE
 LCID





PRESENCE optional

}|

{ ID id-RRCContainer




CRITICALITY reject
TYPE
 RRCContainer



PRESENCE mandatory
}|,

...

}

<-----Next Change----> 

-- L
LCID

::= INTEGER (1..5)
<-----Next Change----> 

9.4.7
Constant Definitions
-- **************************************************************

--

-- Constant definitions

--

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

F1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM F1AP-CommonDataTypes;

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

--

-- Elementary Procedures

--

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

id-Reset








ProcedureCode ::= 0

id-F1Setup








ProcedureCode ::= 1

id-ErrorIndication






ProcedureCode ::= 2
id-GNBDUConfigurationUpdate




ProcedureCode ::= 3
id-GNBCUConfigurationUpdate




ProcedureCode ::= 4
id-UEContextSetup






ProcedureCode ::= 5
id-UEContextRelease






ProcedureCode ::= 6
id-UEContextModification





ProcedureCode ::= 7
id-UEContextModificationRequired



ProcedureCode ::= 8
id-UEMobilityCommand






ProcedureCode ::= 9
id-UEContextReleaseRequest




ProcedureCode ::= 10

id-InitialULRRCMessageTransfer



ProcedureCode ::= 11
id-DLRRCMessageTransfer





ProcedureCode ::= 12
id-ULRRCMessageTransfer





ProcedureCode ::= 13
id-SystemInformationDelivery




ProcedureCode ::= 14
id-Paging








ProcedureCode ::= 15
-- **************************************************************

--

-- Extension constants

--

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

maxPrivateIEs






INTEGER ::= 65535

maxProtocolExtensions




INTEGER ::= 65535

maxProtocolIEs






INTEGER ::= 65535

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

--

-- Lists

--

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

maxnoofErrors






INTEGER ::= 256

maxnoofIndividualF1ConnectionsToReset
INTEGER ::= 256

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

--

-- IEs

--

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

id-Cause










ProtocolIE-ID ::= 0

id-CriticalityDiagnostics






ProtocolIE-ID ::= 1
id-gNB-DU-F1AP-ID








ProtocolIE-ID ::= 2
id-gNB-CU-F1AP-ID








ProtocolIE-ID ::= 3
id-ResetType










ProtocolIE-ID ::= 4
id-TimeToWait









ProtocolIE-ID ::= 5
id-UE-associatedLogicalF1-ConnectionItem 


ProtocolIE-ID ::= 6
id-UE-associatedLogicalF1-ConnectionListResAck

ProtocolIE-ID ::= 7

id-RRCContainer









ProtocolIE-ID ::= 8
id-SRBID











ProtocolIE-ID ::= 9
id-LCID











ProtocolIE-ID ::= x
END
<-----End of Change---->
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