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Introduction
In the current version of [1], the PDU session resource configuration is defined as optional, although there are no corresponding requirements leading to such solution in Release 15. In this contribution, we describe the current requirements and expected solutions, for example in relation to SMS and the status in SA2, and propose to modify the current protocol accordingly.
[bookmark: _Toc491772836]Discussion 
Release 15 Scope and Status of Requirements
When looking at the definition in NGAP, it would be possible to derive that the reason for having an Initial Context Setup with optional PDU session resource configuration information, is to support “SMS over NAS”, as in [2], the following is documented:
*****
[bookmark: _Toc468687766]4.3                Architectural Principles
Editor's note:                         This clause will document the identified architecture principles during the study. This clause provides the guiding principles (e.g. establishing a session on demand for IoT devices, support for non-IP connectivity), key drivers for the architecture.
-    The UE may be attached to the network without having an established session for data transmission.
******
Hence it has been specified that registration is conducted without a PDU Session setup (i.e. two separate procedures) and registration without PDU session is supported.
Also, already in LTE this possibility was introduced in context of CIoT work, however, that feature is not dependent on any other CIoT features and thus if supported by (any) UE and network then it can be used. This means then that already in LTE such UEs can send/receive SMS over NAS without a UE Context being established and consequently DRBs being setup.
Observation 1	To send SMS over NAS, UEs may be attached to the network without having an established PDU Session for data transmission: this does not imply that a UE Context is established towards the RAN.

If we further inspect the stage 2 specifications developed by SA2, for example [3][4], we can observe:

Observation 2	It is not specified that a UE Context may be setup without a PDU Session.
Observation 3	At registration there is no implication that a CN/RAN interaction would result in a setup of a UE Ctxt.
Observation 4	The specification of SMS over NAS transfer neither implies the setup of a UE Context for that purpose.

It is also assumed that the 5GC has knowledge if an exchange with the UE is due to SMS, hence it could only request the RAN to establish a UE Context only when there is a PDN session to be activated with resources in RAN.
Based on the above observations, we can conclude that:
Observation 5	SMS over NAS can be supported without the need to establish a UE Context in RAN and it is not otherwise specified in stage 2 that a UE Context may be setup without resources for a PDU Session.
Observation 6	5GC can know whether an exchange is for SMS and could in principle request a UE Context Establishment only when there is a PDU session requiring resources in RAN.

Conclusion
In this contribution, we discussed possible reasons why the current NGAP protocol is incorrectly allowing a UE Context in RAN to be established without corresponding resources for a PDU session and described how SMS over NAS is uncorrelated to the establishment of a UE Context.
We made the following observations:
Observation 1	To send SMS over NAS, UEs may be attached to the network without having an established PDU Session for data transmission: this does not imply that a UE Context is established towards the RAN.
Observation 2	It is not specified that a UE Context may be setup without a PDU Session.
Observation 3	At registration there is no implication that a CN/RAN interaction would result in a setup of a UE Ctxt.
Observation 4	The specification of SMS over NAS transfer neither implies the setup of a UE Context for that purpose.
Observation 5	SMS over NAS can be supported without the need to establish a UE Context in RAN and it is not otherwise specified in stage 2 that a UE Context may be setup without resources for a PDU Session.
Observation 6	5GC can know whether an exchange is for SMS and could in principle request a UE Context Establishment only when there is a PDU session requiring resources in RAN.

And subsequently propose the following:
[bookmark: _In-sequence_SDU_delivery]Proposal 1	It is proposed to discuss the possibility to modify NGAP so that if a UE Context is requested in RAN, it also corresponds to a request to allocate resources for at least one PDU Session. Proposed NGAP modifications are in the Annex of this contribution.
Proposal 2	It is proposed to liaise relevant groups (SA2 and/or CT1) as necessary.
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Annex 1: TP for 38.413
Start of Text Proposal 1 for TS 38.413
[bookmark: _Toc481568390][bookmark: _Toc483414588][bookmark: _Toc483415266][bookmark: _Toc483418770][bookmark: _Toc491324682][bookmark: _Toc492010152]8.3.1	Initial Context Setup
[bookmark: _Toc483414589][bookmark: _Toc483415267][bookmark: _Toc483418771][bookmark: _Toc491324683][bookmark: _Toc492010153]8.3.1.1	General
The purpose of the Initial Context Setup procedure is to establish the necessary overall initial UE Context including PDU session context, the Security Key, Handover Restriction List, UE Radio Capability and UE Security Capabilities etc. The procedure uses UE-associated signalling.
Editor’s Note:	Further details are FFS.
[bookmark: _Toc483414590][bookmark: _Toc483415268][bookmark: _Toc483418772][bookmark: _Toc491324684][bookmark: _Toc492010154]8.3.1.2	Successful Operation


Figure 8.3.1.2-1: Initial context setup: successful operation
In case of the establishment of a PDU session the 5GC must be prepared to receive user data before the INITIAL CONTEXT SETUP RESPONSE message has been received by the AMF. If no UE-associated logical NG-connection exists, the UE-associated logical NG-connection shall be established at reception of the INITIAL CONTEXT SETUP REQUEST message.
The INITIAL CONTEXT SETUP REQUEST message shall contain the Subscriber Profile ID for RAT/Frequency Priority IE, if available in the AMF. [FFS pending RAN2]
If the Masked IMEISV IE is contained in the INITIAL CONTEXT SETUP REQUEST message the target NG-RAN node shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
Upon receipt of the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall
-	attempt to execute the requested PDU session configuration;
-	store the UE Aggregate Maximum Bit Rate in the UE context, and use the received UE Aggregate Maximum Bit Rate for non-GBR Bearers for the concerned UE; [FFS]
-	store the received Handover Restriction List in the UE context;
-	store the received UE Radio Capability in the UE context;
-	store the received Subscriber Profile ID for RAT/Frequency Priority in the UE context and use it as defined in TS 38.300 [8]; [FFS pending RAN2]
-	store the received UE Security Capabilities in the UE context;
-	store the received Security Key in the UE context, take it into use and associate it with the initial value of NCC as defined in TS xx.xxx [xx]. [FFS pending SA3]
For the Initial Context Setup an initial value for the Next Hop Chaining Count is stored in the UE context. [FFS pending SA3]
Regarding If the PDU Session Resource Setup List IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall behave the same as the one defined in the PDU Session Resource Setup procedure. The NG-RAN node shall report to the AMF, in the INITIAL CONTEXT SETUP RESPONSE message, the successful establishment of the result for all the requested PDU sessions. When the NG-RAN node reports the unsuccessful establishment of a PDU Session, the cause value should be precise enough to enable the AMF to know the reason for the unsuccessful establishment.
The NG-RAN node shall use the information in the Handover Restriction List IE if present in the INITIAL CONTEXT SETUP REQUEST 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.
(..)
End of Text Proposal 1  for TS 38.413
Start of Text Proposal 2 for TS 38.413

[bookmark: _Ref469454216][bookmark: _Toc478169807][bookmark: _Toc483414695][bookmark: _Toc483415373][bookmark: _Toc483418892][bookmark: _Toc491324804][bookmark: _Toc492010274]9.2.2.1	INITIAL CONTEXT SETUP REQUEST
Editor’s Note:	Message structure and IEs need further checking and completion. Further details FFS.
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

	UE Aggregate Maximum Bit Rate
	M
	
	<ref>
	
	YES
	reject

	PDU Session Resource Setup List
	MO
	
	<ref>
	[FFS align with PDU Session management]
	YES
	reject

	UE Security Capabilities
	O [FFS]
	
	<ref>
	
	YES
	reject

	Security Key
	O [FFS]
	
	<ref>
	
	YES
	reject

	Trace Activation
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Handover Restriction List
	O
	
	<ref>
	
	YES
	ignore

	UE Radio Capability
	O
	
	<ref>
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency Priority
	O
	
	<ref>
	[FFS]
	YES
	ignore

	Management Based MDT Allowed
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	<ref>
	[FFS pending RAN2 and SA5]
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore

	NAS-PDU
	O
	
	9.3.3.4
	[FFS]
	YES
	ignore






End of Text Proposal 2  for TS 38.413
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