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1. Introduction
In RAN3 #114bis-e meeting, the RAN3 discussed how to support the SDT procedure in CP-UP separation, and listed the open issues for SDT [1]. In this contribution, we analyze the remaining open issues for SDT procedure in E1 interface, and also provide our view on it.
2. Discussion
In RAN3 #114bis-e meeting, the RAN3 made the following agreements for E1 interface [1], but two editor’s notes should be resolved [2] as follows:

	Chair’s note in RAN3 114bis-e meeting

Add a new codepoint for SDT resume in the Bearer Context Status Change IE. 



	RA-SDT BLCR to TS 38.463 [2]:
Add a new codepoint for SDT resume in the Bearer Context Status Change IE. 
Editor’s note 1: How the gNB-CU UP knows which bearers are SDT bearers is FFS.

Editor’s note 2: whether the Bearer Context Status Change IE in BEARER CONTEXTE SETUP can be set to "ResumeforSDT" is FFS



First open issue is how to indicate which bearers are SDT bearers to the gNB-CU-UP. According to RAN3 agreement, the gNB-CU-CP indicates to the gNB-CU-UP that the SDT DRBs are resumed by setting the Bearer Context Status Change IE in the BEARER CONTEXT SETUP REQUEST message and BEARER CONTEXT MODIFICATION REQUEST message [1] to “Resume for SDT”. In this scenario, the gNB-CU-UP still suspends the non-SDT bearers. To support this, the gNB-CU-UP should be aware of which bearers are used for SDT. Basically, this can be resolved by including the SDT bearer list into the BEARER CONTEXT SETUP REQUEST message. The gNB-CU-UP stores this SDT bearer list, and then uses this information when resuming the SDT bearers only.

However, since it is possible for the gNB-CU-CP to change the SDT bearer list due to some reasons, the latest SDT bearer list needs to be provided to the gNB-CU-UP. Therefore, this list should be also included into the BEARER CONTEXT MODIFICATION REQUEST message.
Proposal 1: SDT bearer list should be included into the BEARER CONTEXT SETUP REQUEST message and the BEARER CONTEXT MODIFICATION REQUEST message.
Another open issue is whether the Bearer Context Status Change IE in BEARER CONTEXTE SETUP can be set to "ResumeforSDT". When the UE initiates the SDT procedure, the anchor gNB can decide to relocate the UE context to the receiving gNB. In this scenario, the receiving gNB becomes the serving gNB for the UE. Therefore, the CU-CP of the receiving gNB requests to the gNB-CU-UP to establish all the bearers for the UE. However, since the SDT for the UE is still on-going, there is no need to resume the non-SDT bearers. In other words, the gNB-CU-UP resumes the SDT bearers only, while it should suspend the non-SDT bearers. To support this, when establishing all the bearers for the UE, the CU-CP of the receiving gNB should indicate to the gNB-CU-UP that the SDT bearers is only resumed. 
Proposal 2: Remove the Editor’s note “whether the Bearer Context Status Change IE in BEARER CONTEXTE SETUP can be set to "ResumeforSDT" is FFS” in RA-SDT BL CR to TS 38.463.
In order to capture the above proposals, the following proposal is also suggested to RAN3:
Proposal 3: It is proposed to agree the corresponding TPs in Appendix of this contribution.
3. Conclusion
In this contribution, we focused to analyze the remaining open issues for SDT procedure in E1 interface, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: SDT bearer list should be included into the BEARER CONTEXT SETUP REQUEST message and the BEARER CONTEXT MODIFICATION REQUEST message.

Proposal 2: Remove the Editor’s note “whether the Bearer Context Status Change IE in BEARER CONTEXTE SETUP can be set to "ResumeforSDT" is FFS” in RA-SDT BL CR to TS 38.463.
Proposal 3: It is proposed to agree the corresponding TPs in Appendix of this contribution.
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5. Appendix : TP for RA-SDT BL CR to TS 38.463
This appendix provides the Text proposal for RA-SDT BL CR for TS 38.463 based on the following proposals of this contribution.
· Including the SDT Bearer List IE into the BEARER CONTEXT SETUP REQUEST message and the BEARER CONTEXT MODIFICATION REQUEST message

· Removing the Editor’s note “whether the Bearer Context Status Change IE in BEARER CONTEXTE SETUP can be set to "ResumeforSDT" is FFS”
----------------Start of First Change---------------
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.3.1
Bearer Context Setup

8.3.1.1
General

The purpose of the Bearer Context Setup procedure is to allow the gNB-CU-CP to establish a bearer context in the gNB-CU-UP. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: Bearer Context Setup procedure: Successful Operation.

The gNB-CU-CP initiates the procedure by sending the BEARER CONTEXT SETUP REQUEST message to the gNB-CU-UP. If the gNB-CU-UP succeeds to establish the requested resources, it replies to the gNB-CU-CP with the BEARER CONTEXT SETUP RESPONSE message.

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Bearer Context Status Change IE is contained in the BEARER CONTEXT SETUP REQUEST message, the gNB-CU-UP shall consider the UE RRC state and act as specified in TS 38.401 [2]. If the Bearer Context Status Change IE is set to "ResumeforSDT", the gNB-CU-UP shall consider that DRBs configured with SDT are resumed only and the other DRBs remain suspended.
If the SDT Bearer List IE is contained in the BEARER CONTEXT SETUP REQUEST message, the gNB-CU-UP shall consider, if supported, that the SDT is configured for each DRB and act as specified in TS 38.401 [2].
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.3.2
Bearer Context Modification (gNB-CU-CP initiated) 

8.3.2.1
General

The purpose of the Bearer Context Modification procedure is to allow the gNB-CU-CP to modify a bearer context in the gNB-CU-UP. The procedure uses UE-associated signalling.

8.3.2.2
Successful Operation
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Figure 8.3.2.2-1: Bearer Context Modification procedure: Successful Operation.

The gNB-CU-CP initiates the procedure by sending the BEARER CONTEXT MODIFICATION REQUEST message to the gNB-CU-UP. If the gNB-CU-UP succeeds to modify the bearer context, it replies to the gNB-CU-CP with the BEARER CONTEXT MODIFICATION RESPONSE message.
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Bearer Context Status Change IE is contained in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall consider the UE RRC state and act as specified in TS 38.401 [2]. If the Bearer Context Status Change IE is set to "ResumeforSDT", the gNB-CU-UP shall consider that DRBs configured with SDT are resumed only and the other DRBs remain suspended.
If the SDT Bearer List IE is contained in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall consider, if supported, that the SDT is configured for each DRB and act as specified in TS 38.401 [2].
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.2.2.1
BEARER CONTEXT SETUP REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	Security Information
	M
	
	9.3.1.10
	
	YES
	reject

	UE DL Aggregate Maximum Bit Rate
	M
	
	Bit Rate 9.3.1.20
	
	YES
	reject

	UE DL Maximum Integrity Protected Data Rate
	O
	
	Bit Rate 9.3.1.20
	The Bit Rate is a portion of the UE’s Maximum Integrity Protected Data Rate, and is enforced by the gNB-CU-UP node.
	YES
	reject

	Serving PLMN
	M
	
	PLMN Identity 

9.3.1.7
	
	YES
	ignore

	Activity Notification Level
	M
	
	9.3.1.67
	
	YES
	reject

	UE Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to UE. 
	-
	-

	Bearer Context Status Change
	O
	
	ENUMERATED (Suspend, Resume, …, ResumeforSDT)
	Indicates the status of the Bearer Context
	YES
	reject

	CHOICE System
	M
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	M
	
	DRB To Setup List E-UTRAN 

9.3.3.1
	
	YES
	reject

	>>Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.3.1.69
	
	YES
	ignore

	>>Additional RRM Policy Index
	O
	
	9.3.1.70
	
	YES
	Ignore

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	M
	
	9.3.3.2
	
	YES
	reject

	RAN UE ID
	O
	
	OCTET STRING (SIZE(8))
	
	YES
	ignore

	gNB-DU ID
	O
	
	9.3.1.65
	Included whenever it is known by the gNB-CU-CP 
	YES
	ignore

	Trace Activation
	O
	
	9.3.1.68
	
	YES
	ignore

	NPN Context Information
	O
	
	9.3.1.84
	
	YES
	reject

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.3.1.89
	
	YES
	ignore

	CHO Initiation
	O
	
	ENUMERATED (True, …)
	
	YES
	reject

	Additional Handover Information
	O
	
	ENUMERATED(Discard PDCP SN, …)
	If set to “Discard PDCP SN”, indicates that the forwarded PDCP SNs have to be removed
	YES
	ignore

	Direct Forwarding Path Availability
	O
	
	9.3.1.98
	
	YES
	ignore

	gNB-CU-UP UE E1AP ID
	O
	
	9.3.1.5
	
	YES
	ignore

	SDT Bearer List
	
	0.. 1
	
	
	YES
	ignore

	> SDT Bearer Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.3.1.16
	
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.




//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.2.2.4
BEARER CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU-CP to request the gNB-CU-UP to modify a bearer context. 

Direction: gNB-CU-CP ( gNB-CU-UP

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP UE E1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-CU-UP UE E1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	Security Information
	O
	
	9.3.1.10
	
	YES
	reject

	UE DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	YES
	reject

	UE DL Maximum Integrity Protected Data Rate
	O
	
	Bit Rate 9.3.1.20
	The Bit Rate is a portion of the UE’s Maximum Integrity Protected Data Rate, and is enforced by the gNB-CU-UP node.
	YES
	reject

	Bearer Context Status Change
	O
	
	ENUMERATED (Suspend, Resume, …, ResumeforSDT)
	Indicates the status of the Bearer Context
	YES
	reject

	New UL TNL Information Required
	O
	
	ENUMERATED (required, …)
	Indicates that new UL TNL information has been requested to be provided.
	YES
	reject

	UE Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to UE.
	-
	-

	Data Discard Required
	O
	
	ENUMERATED (required, …)
	Indicate to discard the DL user data in case of RAN paging failure.
	YES
	ignore

	CHOICE System
	O
	
	
	
	YES
	reject

	>E-UTRAN
	
	
	
	
	
	

	>>DRB To Setup List
	O
	
	DRB To Setup Modification List E-UTRAN 

9.3.3.7
	
	YES
	reject

	>>DRB To Modify List
	O
	
	DRB To Modify List E-UTRAN

9.3.3.8
	
	YES
	reject

	>>DRB To Remove List
	O
	
	DRB To Remove List E-UTRAN 

9.3.3.9
	
	YES
	reject

	>>Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.3.1.69
	
	YES
	ignore

	>>Additional RRM Policy Index
	O
	
	9.3.1.70
	
	YES
	ignore

	>NG-RAN
	
	
	
	
	
	

	>>PDU Session Resource To Setup List
	O
	
	PDU Session Resource To Setup Modification List

9.3.3.10
	
	YES
	reject

	>>PDU Session Resource To Modify List
	O
	
	9.3.3.11
	
	YES
	reject

	>>PDU Session Resource To Remove List
	O
	
	9.3.3.12
	
	YES
	reject

	RAN UE ID
	O
	
	OCTET STRING (SIZE(8))
	
	YES
	ignore

	gNB-DU ID
	O
	
	9.3.1.65
	
	YES
	ignore

	Activity Notification Level
	O
	
	9.3.1.67
	
	YES
	ignore

	SDT Bearer List
	
	0.. 1
	
	
	YES
	ignore

	> SDT Bearer Item
	
	1 .. <maxnoofDRBs>
	
	
	–
	

	>>DRB ID
	M
	
	9.3.1.16
	
	–
	


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.



//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.4.4
PDU Definitions

-- ASN1START
-- **************************************************************

--

-- PDU definitions for E1AP

--

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

E1AP-PDU-Contents {

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

ngran-access (22) modules (3) e1ap (5) version1 (1) e1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules

--

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

IMPORTS


Cause,


CriticalityDiagnostics,

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

DRBs-Subject-To-Early-Forwarding-List,


CHOInitiation,


ExtendedSliceSupportList,


TransportLayerAddress,


AdditionalHandoverInfo,


Extended-NR-CGI-Support-List,

DirectForwardingPathAvailability,

SDT-Bearer-List
FROM E1AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},

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

id-ExtendedSliceSupportList,

id-AdditionalHandoverInfo,

id-Extended-NR-CGI-Support-List,

id-DirectForwardingPathAvailability,

id-SDT-Bearer-List,

maxnoofErrors,


maxnoofSPLMNs,


maxnoofDRBs,


maxnoofTNLAssociations,


maxnoofIndividualE1ConnectionsToReset,


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

--

-- BEARER CONTEXT SETUP

--

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

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

--

-- Bearer Context Setup Request

--

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

BearerContextSetupRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { BearerContextSetupRequestIEs} },


...

}

BearerContextSetupRequestIEs E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-CP-UE-E1AP-ID



CRITICALITY reject
TYPE GNB-CU-CP-UE-E1AP-ID






PRESENCE mandatory }|


{ ID id-SecurityInformation




CRITICALITY reject
TYPE SecurityInformation






PRESENCE mandatory }|


{ ID id-UEDLAggregateMaximumBitRate


CRITICALITY reject
TYPE BitRate









PRESENCE mandatory }|


{ ID id-UEDLMaximumIntegrityProtectedDataRate
CRITICALITY reject

TYPE BitRate







PRESENCE optional
 }|

{ ID id-Serving-PLMN





CRITICALITY ignore
TYPE PLMN-Identity








PRESENCE mandatory }|


{ ID id-ActivityNotificationLevel


CRITICALITY reject
TYPE ActivityNotificationLevel




PRESENCE mandatory }|


{ ID id-UE-Inactivity-Timer




CRITICALITY reject
TYPE Inactivity-Timer







PRESENCE optional  }|


{ ID id-BearerContextStatusChange


CRITICALITY reject
TYPE BearerContextStatusChange




PRESENCE optional  }|

{ ID id-System-BearerContextSetupRequest
CRITICALITY reject
TYPE System-BearerContextSetupRequest



PRESENCE mandatory }|


{ ID id-RANUEID







CRITICALITY ignore
TYPE RANUEID









PRESENCE optional }|


{ ID id-GNB-DU-ID






CRITICALITY ignore
TYPE GNB-DU-ID









PRESENCE optional }|


{ ID id-TraceActivation





CRITICALITY ignore
TYPE TraceActivation







PRESENCE optional }|


{ ID id-NPNContextInfo





CRITICALITY reject
TYPE NPNContextInfo








PRESENCE optional}|


{ ID id-ManagementBasedMDTPLMNList


CRITICALITY
ignore
TYPE MDTPLMNList








PRESENCE optional}|


{ ID id-CHOInitiation





CRITICALITY reject
TYPE CHOInitiation








PRESENCE optional }|


{ ID id-AdditionalHandoverInfo



CRITICALITY ignore
TYPE AdditionalHandoverInfo






PRESENCE optional }|


{ ID id-DirectForwardingPathAvailability
CRITICALITY ignore
TYPE DirectForwardingPathAvailability


PRESENCE optional }|

{ ID id-gNB-CU-UP-UE-E1AP-ID



CRITICALITY ignore
TYPE GNB-CU-UP-UE-E1AP-ID






PRESENCE optional }|

{ ID id-SDT-Bearer-List




CRITICALITY ignore
TYPE SDT-Bearer-List



PRESENCE optional  },


...

} 

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

--

-- BEARER CONTEXT MODIFICATION

--

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

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

--

-- Bearer Context Modification Request

--

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

BearerContextModificationRequest ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { BearerContextModificationRequestIEs} },


...

}

BearerContextModificationRequestIEs E1AP-PROTOCOL-IES ::= {


{ ID id-gNB-CU-CP-UE-E1AP-ID




CRITICALITY reject
TYPE GNB-CU-CP-UE-E1AP-ID








PRESENCE mandatory }|


{ ID id-gNB-CU-UP-UE-E1AP-ID




CRITICALITY reject
TYPE GNB-CU-UP-UE-E1AP-ID








PRESENCE mandatory }|


{ ID id-SecurityInformation





CRITICALITY reject
TYPE SecurityInformation








PRESENCE optional  }|


{ ID id-UEDLAggregateMaximumBitRate



CRITICALITY reject
TYPE BitRate











PRESENCE optional  }|


{ ID id-UEDLMaximumIntegrityProtectedDataRate

CRITICALITY reject
TYPE BitRate










PRESENCE optional
 }|

{ ID id-BearerContextStatusChange



CRITICALITY reject
TYPE BearerContextStatusChange






PRESENCE optional  }|


{ ID id-New-UL-TNL-Information-Required


CRITICALITY reject
TYPE New-UL-TNL-Information-Required




PRESENCE optional  }|


{ ID id-UE-Inactivity-Timer





CRITICALITY reject
TYPE Inactivity-Timer









PRESENCE optional  }|

{ ID id-DataDiscardRequired




CRITICALITY ignore
TYPE DataDiscardRequired










PRESENCE optional  }|


{ ID id-System-BearerContextModificationRequest
CRITICALITY reject
TYPE System-BearerContextModificationRequest

PRESENCE optional  }|


{ ID id-RANUEID









CRITICALITY ignore
TYPE RANUEID











PRESENCE optional }|


{ ID id-GNB-DU-ID








CRITICALITY ignore
TYPE GNB-DU-ID











PRESENCE optional }|


{ ID id-ActivityNotificationLevel




CRITICALITY ignore
TYPE ActivityNotificationLevel






PRESENCE optional }|

{ ID id-SDT-Bearer-List




CRITICALITY ignore
TYPE SDT-Bearer-List



PRESENCE optional  },


...

} 

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.4.5
Information Element Definitions

-- ASN1START
-- **************************************************************

--

-- Information Element Definitions

--

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

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
SDAP-Header-DL
::=
ENUMERATED
{


present,


absent,


...

}

SDAP-Header-UL
::=
ENUMERATED
{


present,


absent,


...

}

SubscriberProfileIDforRFP ::= INTEGER (1..256, ...)

SDT-Bearer-List
::= SEQUENCE (SIZE(1.. maxnoofDRBs)) OF SDT-Bearer-Item

SDT-Bearer-Item
::=
SEQUENCE {


dRB-ID








DRB-ID,


iE-Extensions






ProtocolExtensionContainer
{ { SDT-Bearer-Item-ExtIEs } }
OPTIONAL,


...

}

SDT-Bearer-Item-ExtIEs

E1AP-PROTOCOL-EXTENSION ::= {


...

}
-- T

TimeToWait ::= ENUMERATED {v1s, v2s, v5s, v10s, v20s, v60s, ...} 

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
9.4.7
Constant Definitions

-- ASN1START
-- **************************************************************

--

-- Constant definitions

--

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

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
id-DataForwardingtoNG-RANQoSFlowInformationList




ProtocolIE-ID ::= 136

id-MaxCIDEHCDL












ProtocolIE-ID ::= 137
id-ignoreMappingRuleIndication








ProtocolIE-ID ::= 138
id-DirectForwardingPathAvailability







ProtocolIE-ID ::= 139

id-EarlyDataForwardingIndicator








ProtocolIE-ID ::= 140
id-QoSFlowsDRBRemapping










ProtocolIE-ID ::= 141

id-SDT-Bearer-List











ProtocolIE-ID ::= xxx
END

-- ASN1STOP
////////////////////////////////////////////////////////////////////////end of change////////////////////////////////////////////////////////////////////////
-----------------End of First Change---------------
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