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1
Introduction

In last RAN3 meeting, signalling the allowed NSSAI from CN to RAN was agreed. But it is carried only in the message INITIAL CONTEXT SETUP REQUEST. For the Allowed NSSAI updating and transferring during handover are not captured in the spec. This contribution discusses this issue and give out the solution.
2.   Discussion
Last RAN3 meeting, it is agreed that CN send Allowed NSSAI included in the message INITIAL CONTEXT SETUP REQUEST. Also additional comments logged in Chairmen notes for this agreement as below [2]:
Only add NGAP signaling (Mandatory IE) for allowed NSSAI in Rel-15

No further changes related to allowed NSSAI shall be introduced in Rel-15 in RAN3
In this agreed spec change base on the agreement, only include the allowed NSSAI in the INITIAL CONTEXT SETUP REQUEST. Even though the red contents state that No further change shall introduced, but we should ensure that the allowed NSSAI in RAN is sync with UE when the CN update the allowed NSSAI to UE via NAS. 
Observation 1: the allowed NSSAI updating should be synced between UE and RAN

In 23.501[1], the allowed NSSAI updating cases are captured as blow:
 The network, based on local policies, subscription changes and/or UE mobility, operational reasons (e.g. a Network Slice instance is no longer available or load level information for a network slice instance provided by the NWDAF), may change the set of Network Slice(s) to which the UE is registered and provide the UE with a new Allowed NSSAI and the mapping of this Allowed NSSAI to the Configured NSSAI for the HPLMN, for each Access Type over which the UE is registered. In addition, the network may provide the Configured NSSAI for the Serving PLMN, the associated mapping information, and the rejected S-NSSAIs. The network may perform such a change over each Access Type during a Registration procedure or trigger a notification towards the UE of the change of the Network Slices using a UE Configuration Update procedure as specified in TS 23.502 [3], clause 4.2.4. The new Allowed NSSAI(s) and the mapping to the Configured NSSAI for HPLMN are determined as described in clause 5.15.5.2.1 (an AMF Re-allocation may be needed). The AMF provides the UE with the new Allowed NSSAI with the associated mapping of Allowed NSSAI for each Access Type (as applicable), Configured NSSAI for the Serving PLMN (if required), rejected S-NSSAI(s) (if required) and TAI list
According the above contexts in the red colour part, the CN will use Registration procedure or UE Configuration Update procedure to update the allowed NSSAI. When CN handle the allowed NSSAI changing during the Registration procedure, the allowed NSSAI can carried in the INITIAL CONTEXT SETUP REQUEST as spec captured. But when CN use UE Configuration Update procedure, the NAS message may included in DOWNLINK NAS TRANSPORT and transparently send to UE. The new allowed NSSAI should send to RAN use any message. To simplify the solution, the Allowed NSSAI should included in DOWNLINK NAS TRANSPORT
Proposal 1: Allowed NSSAI should be included in DOWNLINK NAS TRANSPORT if the carried NAS-PDU is UE Configuration Update for allowed NSSAI updating

For the handover cases, to assure the RAN can aware the allowed NSSAI of the UE, the target node can obtain the allowed NSSAI from source node or 5G-CN.  
If the handover is performed inter Registration Area, the allowed NSSAI should be changed and 5G-CN uses UE Configuration Update procedure or Registration procedure to perform the changing in the target node after handover procedure finished.  Then the new allowed NSSAI can be sent from CN to the target RAN node during this procedure.

Observation 2: the allowed NSSAI does not need to be transferred in handover procedure for inter Registration Area mobility 

If the handover is performed intra Registration Area, as the spec agreement, the allowed NSSAI will not change due to mobility. The UE Configuration Update procedure or Registration procedure will not be triggered by this Handover procedure. 
So the allowed NSSAI can be carried in Xn Handover Request from source node or Path Switch Ack from CN.  To align with the agreement that Only add NGAP signaling (Mandatory IE) for allowed NSSAI in Rel-15. We propose that signal the allowed NSSAI in Path Switch Ack for this case.
Proposal 2: the allowed NSSAI should be included in PATH SWITCH REQUEST ACKNOWLEDGE for inter Registration Area mobility 

3 Conclusion

This contribution further analyzes allowed NSSAI updating and transferring during handover, the following proposal is made:
Observation 1: the allowed NSSAI updating should be synced between UE and RAN

Observation 2: the allowed NSSAI does not need to be transferred in handover procedure for inter Registration Area mobility 

Proposal 1: Allowed NSSAI should be included in DOWNLINK NAS TRANSPORT if the carried NAS-PDU is UE Configuration Update for allowed NSSAI updating

Proposal 2: the allowed NSSAI should be included in PATH SWITCH REQUEST ACKNOWLEDGE for inter Registration Area mobility 
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5 Annex
Text Proposal for TS 38.413
///////////////////////////////////////////////////////Text Proposal/////////////////////////////////////////////////////////////////////////////
///////////////////////////////////////////////////////First Change beginning /////////////////////////////////////////////////////////////////////
9.2.3.9
PATH SWITCH REQUEST ACKNOWLEDGE

This message is sent by the AMF to inform the NG-RAN node that the path switch has been successfully completed in the 5GC.

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
	reject

	AMF UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	UE Security Capabilities
	O
	
	9.3.1.86
	
	YES
	reject

	Security Context
	M
	
	9.3.1.88
	
	YES
	reject

	KAMF Change Indicator
	O
	
	9.3.1.55
	
	YES
	reject

	PDU Session Resource to be Switched in Uplink List
	
	0..1 
	
	
	YES
	ignore

	>PDU Session Resource to be Switched in Uplink Item IEs
	
	1..<maxnoofPDUSessions> 
	
	
	EACH
	ignore

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Acknowledge Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Acknowledge Transfer IE specified in subclause 9.3.4.9.
	-
	

	PDU Session Resource Released List
	O
	
	PDU Session List

9.3.1.11
	
	YES
	ignore

	RRC Inactive Assistance Information 
	O
	
	9.3.1.15
	
	YES
	ignore

	Allowed NSSAI
	O
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is 256.


///////////////////////////////////////////////////////Second Change beginning /////////////////////////////////////////////////////////////
9.2.5.2
DOWNLINK NAS TRANSPORT

This message is sent by the AMF and is used for carrying NAS information over the NG interface.
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

	Old AMF
	O
	
	AMF Name

9.3.3.22
	
	YES
	reject

	RAN Paging Priority
	O 
	
	9.3.3.15
	
	YES
	ignore

	NAS-PDU
	M
	
	9.3.3.4
	
	YES
	reject

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore

	Allowed NSSAI
	O
	
	9.3.1.31
	Indicates the S-NSSAIs permitted by the network
	YES
	ignore


/////////////////////////////////////////////////////// Omit un-change part ///////////////////////////////////////////////////////////////////////
///////////////////////////////////////////////////////Third  Change beginning /////////////////////////////////////////////////////////////
-- **************************************************************

--

-- PATH SWITCH REQUEST ACKNOWLEDGE

--

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

PathSwitchRequestAcknowledge ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ { PathSwitchRequestAcknowledgeIEs} },


...

}

PathSwitchRequestAcknowledgeIEs NGAP-PROTOCOL-IES ::= {



{ ID id-AMF-UE-NGAP-ID







CRITICALITY ignore
TYPE AMF-UE-NGAP-ID




PRESENCE mandatory    }|


{ ID id-RAN-UE-NGAP-ID







CRITICALITY ignore
TYPE RAN-UE-NGAP-ID




PRESENCE mandatory    }|


{ ID id-UESecurityCapabilities





CRITICALITY reject
TYPE UESecurityCapabilities


PRESENCE optional
}|

{ ID id-SecurityContext







CRITICALITY reject
TYPE SecurityContext



PRESENCE mandatory
}|


{ ID id-KamfChangeInd







CRITICALITY reject
TYPE KamfChangeInd




PRESENCE optional
}|


{ ID id-PDUSessionResourceToBeSwitchedULList

CRITICALITY ignore
TYPE PDUSessionResourceToBeSwitchedULList
PRESENCE optional
}|


{ ID id-PDUSessionResourceReleasedList



CRITICALITY ignore
TYPE PDUSessionList




PRESENCE optional
}|


{ ID id-RRCInactiveAssistanceInformation


CRITICALITY ignore
TYPE RRCInactiveAssistanceInformation 
PRESENCE optional
}|


{ ID id-AllowedNSSAI







CRITICALITY ignore
TYPE AllowedNSSAI




PRESENCE optional
}|

{ ID id-CriticalityDiagnostics





CRITICALITY ignore
TYPE CriticalityDiagnostics


PRESENCE optional
},


...

}

PDUSessionResourceToBeSwitchedULList ::= SEQUENCE (SIZE(1..maxnoofPDUSessions)) OF ProtocolIE-SingleContainer { {PDUSessionResourceToBeSwitchedULItemIEs} }

PDUSessionResourceToBeSwitchedULItemIEs NGAP-PROTOCOL-IES ::= {


{ ID id-PDUSessionResourceToBeSwitchedULItem

CRITICALITY reject
TYPE PDUSessionResourceToBeSwitchedULItem

PRESENCE mandatory
},


...

}

PDUSessionResourceToBeSwitchedULItem ::= SEQUENCE {


pDUSessionID




PDUSessionID,


pathSwitchRequestTransfer

OCTET STRING (CONTAINING PathSwitchRequestAcknowledgeTransfer),


iE-Extensions

ProtocolExtensionContainer { { PDUSessionResourceToBeSwitchedULItem-ExtIEs} }
OPTIONAL,


...

}

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


...

}

///////////////////////////////////////////////////////Fourth   Change beginning /////////////////////////////////////////////////////////////
-- **************************************************************

--

-- DOWNLINK NAS TRANSPORT

--

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

DownlinkNASTransport ::= SEQUENCE {


protocolIEs

ProtocolIE-Container

{ {DownlinkNASTransport-IEs} },


...

}

DownlinkNASTransport-IEs NGAP-PROTOCOL-IES ::= {


{ ID id-AMF-UE-NGAP-ID




CRITICALITY reject
TYPE AMF-UE-NGAP-ID




PRESENCE mandatory
}|


{ ID id-RAN-UE-NGAP-ID




CRITICALITY reject
TYPE RAN-UE-NGAP-ID




PRESENCE mandatory
}|


{ ID id-OldAMF






CRITICALITY reject
TYPE AMFName





PRESENCE optional
}|


{ ID id-RANPagingPriority



CRITICALITY ignore
TYPE RANPagingPriority



PRESENCE optional
}|


{ ID id-NAS-PDU






CRITICALITY reject
TYPE NAS-PDU





PRESENCE mandatory
}|


{ ID id-MobilityRestrictionList


CRITICALITY ignore
TYPE MobilityRestrictionList

PRESENCE optional
}|


{ ID id-IndexToRFSP





CRITICALITY ignore
TYPE IndexToRFSP




PRESENCE optional
}|


{ ID id-UEAggregateMaximumBitRate

CRITICALITY ignore
TYPE UEAggregateMaximumBitRate

PRESENCE optional
}|

{ ID id-AllowedNSSAI




CRITICALITY ignore
TYPE AllowedNSSAI




PRESENCE optional 
},

...

}

/////////////////////////////////////////////////////// End of change /////////////////////////////////////////////////////////////////////////////
















