3GPP TSG-RAN3 Meeting #101
R3-184879
Gothenburg, Sweden, Aug. 20– 24 2018
Title: 
(TP for NR BL CR for TS 38.413) Allowed NSSAI in DL NAS
Source: 
Huawei
Agenda item:
31.3.4.4
Document for:
other
1   Introduction
Last RAN3#Ad hoc meeting discussed allowed NSSAI over NG interface during HO, and agreed to include the allowed NSSAI in Handover Request, Path Switch Request Acknowledge message. 
In this paper we would like to discuss whether it would be agreeable to also propagate allowed NSSAI in the DL NAS message. 

2   Discussion
Now the allowed NSSAI is included in the following NG messages:

· INITIAL CONTEXT SETUP REQUEST
· RESOURTE NAS REQUEST

· HANDOVER REQUEST
· PATH SWITCH REQUEST KNOWLEDGE

This means that when the UE becomes connected, RAN could be aware of allowed NSSAI. But there are many other cases that the allowed NSSAI should be DOWNLINK NAS TRANSPORT message. 

· Use case 1: Registration update for connected UE
The connected UE will perform registration update procedure when it is across different registration area, which is captured in TS 23. 502.

Mobility Registration Update upon changing to a new Tracking Area (TA) outside the UE's Registration Area in both CM-CONNECTED and CM-IDLE state 
During this procedure, the AMF could provide the updated allowed NSSAI to the RAN node in the NGAP DL NAS Transport message. Then the target node could replace and update its allowed NSSAI. The allowed NSSAI wherein could be set mandatory.  

· Use case 2: Configuration update procedure
The AMF may update the set of network slices for the UE under certain conditions. As copied below from TS 23. 501: 
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. …….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
During the UE configuration update procedure, as captured in TS 23. 502: in step 3b. 
3b. If a new Allowed NSSAI and/or a new Mapping Of Allowed NSSAI and/or a new Configured NSSAI provided by the AMF to the UE does not affect the existing connectivity to slices (i.e. any S-NSSAI(s) the UE is connected to), the AMF needs not release the NAS signalling connection for the UE after receiving the acknowledgement in step 2, and immediate registration is not required. The UE can start immediately using the new Allowed NSSAI and/or the new Mapping Of Allowed NSSAI. The UE cannot connect to an S-NSSAI included in the new Configured NSSAI for the Serving PLMN but not included in the new Allowed NSSAI until the UE performs a Registration procedure and includes a Requested NSSAI based on the new Configured NSSAI. Steps 3c and 3d are skipped.

Hence it can be observed that the UE can use the newly updated allowed NSSAI immediately without triggering the registration procedure. During this procedure, the RAN should be provided with the updated NSSAI from the AMF in the DL DAS TRANSPORT message, which is the same as the allowed NSSAI sent to the UE. 
· Use case 3: Signalling only connection

The control plane CIoT optimization could be supported to enable the data transmission over UL NAS. As copied from TS 36.300 below 
 The RRC connection established for Control Plane CIoT EPS optimizations, as defined in TS 24.301 [20] is characterized as below:

-
A UL NAS signalling message or UL NAS message carrying data can be transmitted in a UL RRC container message (see Figure 7.3a.2-1). A DL NAS signaling or DL NAS data can be transmitted in a DL RRC container message;

It can be observed, for these UEs, the allowed NSSAI could be only provided in the DL NAS TRANSPORT message.  
Based on the above analysis, the following proposals are made. 
Proposal 1: The allowed NSSAI is carried in the NGAP DL NAS Transport message.
3   Conclusion
Based on the discussion in this paper, we propose to signal the allowed NSSAI for DL NAS message. The detailed proposals are:

Proposal 2: The allowed NSSAI is carried in the NGAP DL NAS Transport message.
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--------------------------------------------------Change Start---------------------------------------------
8.6.2
Downlink NAS Transport

8.6.2.1
General

The Downlink NAS Transport procedure is used when the AMF only needs to send a NAS message transparently via the NG-RAN node to the UE, and a UE-associated logical NG-connection exists for the UE or the AMF has received the RAN UE NGAP ID IE in an INITIAL UE MESSAGE message or if the NG-RAN node has already initiated a UE-associated logical NG-connection by sending an INITIAL UE MESSAGE message via another NG interface instance.
8.6.2.2
Successful Operation
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Figure 8.6.2.2-1: Downlink NAS transport

The AMF initiates the procedure by sending a DOWNLINK NAS TRANSPORT message to the NG-RAN node. If the UE-associated logical NG-connection is not established, the AMF shall allocate a unique AMF UE NGAP ID to be used for the UE and include that in the DOWNLINK NAS TRANSPORT message; by receiving the AMF UE NGAP ID IE in the DOWNLINK NAS TRANSPORT message, the NG-RAN node establishes the UE-associated logical NG-connection.

If the RAN Paging Priority IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node may use it to determine a priority for paging the UE in RRC_INACTIVE state.
The NAS-PDU IE contains an AMF – UE message that is transferred without interpretation in the NG-RAN node.

If the Mobility Restriction List IE is contained in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall store this information in the UE context. The NG-RAN node shall use the information in the Mobility Restriction List IE if present in the DOWNLINK NAS TRANSPORT message to:

-
determine a target for subsequent mobility action for which the NG-RAN node provides information about the target of the mobility action towards the UE;

-
select a proper SCG during dual connectivity operation;

-
assign proper RNA(s) for the UE when moving the UE to RRC_INACTIVE state.
If the Mobility Restriction List IE is not contained in the DOWNLINK NAS TRANSPORT message and there is no previously stored mobility restriction information, the NG-RAN node shall consider that no roaming and no access restriction apply to the UE.

If the Index to RAT/Frequency Selection Priority IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall, if supported, use it as defined in TS 23.501 [9]. 
If the Allowed NSSAI IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall store and replace any previous value.
If the UE Aggregate Maximum Bit Rate IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall store the UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for all non-GBR QoS flows for the concerned UE as specified in TS 23.501 [9].

If the Old AMF IE is included in the DOWNLINK NAS TRANSPORT message, the NG-RAN node shall consider that this UE-associated logical NG-connection was redirected to this AMF from another AMF identified by the Old AMF IE.

Interactions with Initial UE Message procedure:

The NG-RAN node shall use the AMF UE NGAP ID IE and RAN UE NGAP ID IE received in the DOWNLINK NAS TRANSPORT message as identification of the logical connection even if the RAN UE NGAP ID IE had been allocated in an INITIAL UE MESSAGE message sent over a different NG interface instance.

--------------------------------------------------Next Change---------------------------------------------
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

	Allowed NSSAI
	O
	
	9.3.1.31
	
	YES
	ignore

	UE Aggregate Maximum Bit Rate
	O
	
	9.3.1.58
	
	YES
	ignore


--------------------------------------------------Next Change---------------------------------------------
9.4.4
PDU Definitions

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

--

-- PDU definitions for NGAP.

--

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

/**********Skip the unchanged part***********/
-- **************************************************************

--

-- 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-AllowedNSSAI





CRITICALITY ignore
TYPE AllowedNSSAI




PRESENCE optional

}|

{ ID id-UEAggregateMaximumBitRate

CRITICALITY ignore
TYPE UEAggregateMaximumBitRate

PRESENCE optional

},


...

}

/**********Skip the unchanged part***********/
--------------------------------------------------Change End---------------------------------------------
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