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1   Introduction
In RAN3#100 meeting, allowed NSSAI aware by NG-RAN was agreed, mainly for mobility and service continuity optimization. Ideally, the mobility decision should take the full set of UE interested slices into consider. Allowed NSSAI doesn’t include the the full set of UE interested slices. RAN3 discussed the issue, use case and potential solution, with summary in R3-186114. 

This paper analyses the issue further and proposes to send rejected NSSAI to NG-RAN together with allowed NSSAI. 
2   Use case and issue

Multi-frequency deployment would be the typical deployment scenario of 5G. Different frequency layer supports different slice set. Currently, NG-RAN doesn’t have full information to prioritize the frequency layer with UE interested slices in handover and dedicated priority configuration. 

Below figures show an example of the issue:

· Cell 1 and cell 2 on frequency F1 supports network slice S1;
· UE is interested in slices S1 and S2;

· AMF sends Allowed NSSAI S1 to source gNB;

· UE is moved to cell 2 (instead of cell 3 on frequency F2 which supports S1 and S2); 
· Late on, UE start-up App X requiring S2 fails, although UE is in the coverage area of S2.
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3   Solution Proposal

In NAS Registration Accept, the allowed NSSAI and Rejected NSSAI and rejection cause are sent to UE. If the information could be sent to NG-RAN, the issue could be avoided. 
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The cause of the rejection could be coded the same as NAS (cl 9.10.3.42 of 24.501).

	Cause value (octet 1)

	Bits

	4
	3
	2
	1
	

	0
	0
	0
	0
	S-NSSAI not available in the current PLMN

	0
	0
	0
	1
	S-NSSAI not available in the current registration area

	

	All other values are reserved.


In the following NAS Service Request and handover procedures, the Rejected NSSAI is also proposed to be sent to NG-RAN with Allowed NSSAI to help resolve the issue.
Proposal 1: AMF indicates the rejected NSSAI and reject reason to NG-RAN.
4   Summary

Proposal 1: AMF indicates the rejected NSSAI and reject reason to NG-RAN.
TP is provided below.

5   Text Proposal to 38.413 v15.1.0

9.2.2.1
INITIAL CONTEXT SETUP REQUEST

This message is sent by the AMF to request the setup of a UE context.
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
	reject

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	reject

	Old AMF
	O
	
	AMF Name

9.3.3.22
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	C-ifPDUsessionResourceSetup
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information
	O
	
	9.3.1.15
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject

	PDU Session Resource Setup Request List
	
	0..1
	
	
	YES
	reject

	>PDU Session Resource Setup Request Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>NAS-PDU
	O
	
	9.3.3.4
	
	-
	

	>>S-NSSAI 
	M
	
	9.3.1.24
	
	-
	

	>>PDU Session Resource Setup Request Transfer

	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

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

	Rejected NSSAI
	M
	
	9.3.1.xx
	Rejected NSSAI as defined in subclause 9.10.3.42 of TS 24.501 [RR]
	YES
	ignore

	UE Security Capabilities
	M
	
	9.3.1.86
	
	YES
	reject

	Security Key
	M
	
	9.3.1.87
	
	YES
	reject

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore

	Index to RAT/Frequency Selection Priority
	O
	
	9.3.1.61
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	
	YES
	ignore

	Emergency Fallback Indicator
	O
	
	9.3.1.26
	
	YES
	reject

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore


	Range bound
	Explanation

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


	Condition
	Explanation

	ifPDUsessionResourceSetup
	This IE shall be present if the PDU Session Resource Setup List IE is present.


9.2.3.4
HANDOVER REQUEST

This message is sent by the AMF to the target NG-RAN node to request the preparation of resources.

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
	reject

	Handover Type
	M
	
	9.3.1.22
	
	YES
	reject

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	M
	
	9.3.1.58
	
	YES
	reject

	Core Network Assistance Information
	O
	
	9.3.1.15
	
	YES
	ignore

	UE Security Capabilities 
	M
	
	9.3.1.86
	
	YES
	reject

	Security Context
	M
	
	9.3.1.88
	
	YES
	reject

	New Security Context Indicator
	O
	
	9.3.1.55
	
	YES
	reject

	NASC
	O
	
	NAS-PDU

9.3.3.4
	Containing either the “Intra N1 mode NAS transparent container” or the “S1 mode to N1 mode NAS transparent container” specified in TS 24.501 [26].
	YES
	reject

	PDU Session Resource Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID 
	M
	
	9.3.1.50
	
	-
	

	>>S-NSSAI
	M
	
	9.3.1.24
	
	-
	

	>>Handover Request Transfer
	M
	
	OCTET STRING
	Containing the PDU Session Resource Setup Request Transfer IE specified in subclause 9.3.4.1.
	-
	

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

	Rejected NSSAI
	M
	
	9.3.1.xx
	Rejected NSSAI as defined in subclause 9.10.3.42 of TS 24.501 [RR]
	YES
	ignore

	Trace Activation
	O
	
	9.3.1.14
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.54
	
	YES
	ignore

	Source to Target Transparent Container
	M
	
	9.3.1.20
	
	YES
	reject

	Mobility Restriction List
	O
	
	9.3.1.85
	
	YES
	ignore

	Location Reporting Request Type
	O
	
	9.3.1.65
	
	YES
	ignore

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	YES
	ignore

	GUAMI
	M
	
	9.3.3.3
	
	YES
	reject


	Range bound
	Explanation

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


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

	New Security Context Indicator
	O
	
	9.3.1.55
	
	YES
	reject

	PDU Session Resource Switched List
	
	1 
	
	
	YES
	ignore

	>PDU Session Resource Switched Item
	
	1..<maxnoofPDUSessions> 
	
	
	-
	

	>>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
	
	0..1
	
	
	YES
	ignore

	>PDU Session Resource Released Item
	
	1..<maxnoofPDUSessions>
	
	
	-
	

	>>PDU Session ID
	M
	
	9.3.1.50
	
	-
	

	>>Path Switch Request Unsuccessful Transfer
	M
	
	OCTET STRING
	Containing the Path Switch Request Unsuccessful Transfer IE specified in subclause 9.3.4.20.
	-
	

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

	Rejected NSSAI
	M
	
	9.3.1.xx
	Rejected NSSAI as defined in subclause 9.10.3.42 of TS 24.501 [RR]
	YES
	ignore

	Core Network Assistance Information 
	O
	
	9.3.1.15
	
	YES
	ignore

	RRC Inactive Transition Report Request
	O
	
	9.3.1.91
	
	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.


9.3.1.xx

Rejected NSSAI

This IE indicates which of the UE Requested S-NSSAIs are rejected in NAS Registration.

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

	Rejected S-NSSAI Item
	
	0..<maxnoofRequestedS-NSSAIs>
	
	

	>S-NSSAI
	M
	
	9.3.1.24
	

	>Cause
	M
	
	BIT STRING
(SIZE(4))
	


	Range bound
	Explanation

	maxnoofRequestedS-NSSAIs
	Maximum no. of Requested S-NSSAI. Value is 8.


[image: image4.png]



3GPP


_1600766599.vsd
UE


NG-RAN


AMF


Registration Request (Requested NSSAI = S1,S2)


Initial Context Setup (Allowed NSSAI=S1)


Registration Accept (Allowed NSSAI = S1, Rejected NSSAI = S2)


S2 is not supported 
in current TA


Prioritize frequency with S1
 in mobility


UE is moved to cell 2


App X start-up over S2 failure


UE enters cell 1, TA1



_1600766713.vsd
UE


NG-RAN


AMF


Registration Request (Requested NSSAI = S1,S2)


Initial Context Setup (Allowed NSSAI=S1
, Rejected NSSAI=S2, cause)


Registration Accept (Allowed NSSAI = S1, Rejected NSSAI = S2)


S2 is not supported 
in current TA


Prioritize frequency with S1
,S2 in mobility


UE is moved to cell 3


App X start-up over S2 success


UE enters cell 1, TA1



_1600701112.vsd
Cell 3
(F2, TA2, S1,S2)


Cell 1
(F1, TA1, S1)


Cell 2
(F1, TA1, S1)



