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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. This paper analyses the issue of Allowed-NSSAI aware mobility and proposes fix for it.
2   Discussion
Multi-frequency deployment would be the typical deployment scenario of 5G. Different slices may be deployed on difference frequency layers. The Allowed-NSSAI information enables gNB to prioritize the frequencies with UE interested (currently using and potentially future using) S-NSSAIs in dedicated priority assignment for cell reselection and target gNB selection in handover. 
Observation 1: the major intention of sending allowed-NSSAI to NG-RAN is to prioritize the frequencies with UE interested (currently using and potential future using) S-NSSAIs in dedicated priority assignment for cell reselection and target NG-RAN node selection in handover.
However, the UE interested S-NSSAI may not be included in Allowed-NSSAI because current tracking area doesn’t support it, for example:
· UE Requested NSSAI: {a, b, c}

· Current TA supported NSSAI: {c, d, e}

· Allowed-NSSAI = Request NSSAI Ո Current TA supported NSSAI = {c}.
The UE may establish PDU session in slice b in the future. However, slice b is not included in the allowed NSSAI. 

Observation 2: UE interested S-NSSAI may not be included in allowed NSSAI because current tracking area doesn’t support it. 
Therefore, NG-RAN cannot prioritize the frequencies with slice b for the UE based on allowed NSSAI. This may lead to an issue that UE fails in start App in slice b, though the UE’s location is in the coverage of slice b. 
Observation 3: This may lead to the issue that UE fails in starting up an App associated with a slice though the UE’s location is in the coverage of the slice (the slice is supported by a frequency different from the UE’s serving frequency).
Selecting the target based on the partial information of UE interested NSSAI, i.e. allowed NSSAI may even have negative effective in mobility. So, we should provide sufficient information for NG-RAN to know the full set of UE interested NSSAI. This can be achieved by AMF indicates the rejected NSSAI and reject reason to NG-RAN.
Proposal 1: AMF indicates the rejected NSSAI and reject reason to NG-RAN.
3   Summary

Observation 1: the major intention of sending allowed-NSSAI to NG-RAN is to prioritize the frequencies with UE interested (currently using and potential future using) S-NSSAIs in dedicated priority assignment for cell reselection and target NG-RAN node selection in handover.

Observation 2: UE interested S-NSSAI may not be included in allowed NSSAI because current tracking area doesn’t support it. 
Observation 3: This may lead to the issue that UE fails in starting up an App associated with a slice though the UE’s location is in the coverage of the slice (the slice is supported by a frequency different from the UE’s serving frequency).
Proposal 1: AMF indicates the rejected NSSAI and reject reason to NG-RAN.
TP is provided below.

4   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.


9.3.1.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.
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