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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 and propose to modify the current protocol accordingly.
[bookmark: _Toc491772836]Discussion 
Release 15 Scope and Status of Requirements
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 and registration without PDU session is supported. However, this does not imply that a UE Context needs to be established at registration. In this case, NAS PDUs can be exchanged anyhow as it is done today in LTE.
Observation 1	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 [2][3], 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.

Further, if [4] is analysed it can be seen that the corresponding procedure to setup a context over the F1 interface, the F1: UE Context Setup procedure, does not allow for creation of a UE context from gNB-CU to gNB-DU without the presence of DRBs. 
The latter implies that whenever a context needs to be created at the gNB DU at least one DRB needs to be included in the UE Context information. However, creation of a context at the gNB-DU comes as a consequence of an NG: Initial Context Setup procedure from the 5GC. Therefore, the NG: Initial Context Setup Request needs to contain at least one PDU Session Resource item to allow correct creation of a UE context over the F1 interface. 
Based on the above observations, we can conclude that:
Conclusion	A decision was taken for the F1AP protocol to allow UE contxt creation with at least one DRB, i.e. no DRB-less UE contexts are allowed. This implies that the NG Initial Context Setup procedure shall include at least one PDU Session Resource instance, i.e. no PDU Session – less UE contexts are allowed.


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.
We made the following observations and conclusion:
Observation 1	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.
Conclusion	A decision was taken for the F1AP protocol to allow UE contxt creation with at least one DRB, i.e. no DRB-less UE contexts are allowed. This implies that the NG Initial Context Setup procedure shall include at least one PDU Session Resource instance, i.e. no PDU Session – less UE contexts are allowed.

And subsequently propose the following:
[bookmark: _In-sequence_SDU_delivery]Proposal 1	It is proposed 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.
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Annex 1: TP for 38.413
Start of Text Proposal 1 for TS 38.413
[bookmark: _Toc481568389][bookmark: _Toc483414587][bookmark: _Toc483415265][bookmark: _Toc483418769][bookmark: _Toc491324681][bookmark: _Toc500155667]8.3	UE Context Management Procedures
[bookmark: _Toc481568390][bookmark: _Toc483414588][bookmark: _Toc483415266][bookmark: _Toc483418770][bookmark: _Toc491324682][bookmark: _Toc500155668]8.3.1	Initial Context Setup
[bookmark: _Toc483414589][bookmark: _Toc483415267][bookmark: _Toc483418771][bookmark: _Toc491324683][bookmark: _Toc500155669]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: _Toc500155670]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]
If Regarding 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.
If the Handover Restriction List IE is not contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall consider that no roaming and no access restriction apply to the UE. The NG-RAN node shall also consider that no roaming and no access restriction apply to the UE when:
-	one of the setup PDU sessions includes a particular ARP value (TS 23.501 [9]). [FFS, need to align with PDU Session Management]
If the Trace Activation IE is included in the INITIAL CONTEXT SETUP REQUEST message the NG-RAN node shall, if supported, initiate the requested trace function as described in TS 32.422 [11]. In particular, the NG-RAN node shall, if supported: [FFS pending RAN2 and SA5]
-	if the Trace Activation IE does not include the MDT Configuration IE, initiate the requested trace session as described in TS 32.422 [11];
-	if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT and Trace”, initiate the requested trace session and MDT session as described in TS 32.422 [11];
-	if the Trace Activation IE includes the MDT Activation IE, within the MDT Configuration IE, set to “Immediate MDT Only”, or “Logged MDT only”, initiate the requested MDT session as described in TS 32.422 [11] and the NG-RAN node shall ignore the Interfaces To Trace IE and Trace Depth IE;
-	if the Trace Activation IE includes the MDT Location Information IE, within the MDT Configuration IE, store this information and take it into account in the requested MDT session;
-	if the Trace Activation IE includes the Signalling based MDT PLMN List IE, within the MDT Configuration IE, the NG-RAN node may use it to propagate the MDT Configuration as described in TS 37.320 [12].
If the UE Security Capabilities IE included in the INITIAL CONTEXT SETUP REQUEST message only contains the EIA0 algorithm as defined in TS 33.401 [13] and if this EIA0 algorithm is defined in the configured list of allowed integrity protection algorithms in the NG-RAN node (TS 33.401 [13]), the NG-RAN node shall take it into use and ignore the keys received in the Security Key IE. [FFS pending SA3]
If the Management Based MDT Allowed IE is contained in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall use it, if supported, together with information in the Management Based MDT PLMN List IE, if available in the UE context, to allow subsequent selection of the UE for management based MDT defined in TS 32.422 [11]. [FFS pending RAN2 and SA5]
If the RRC Inactive Assistance Information IE is included in the INITIAL CONTEXT SETUP REQUEST message, the NG-RAN node shall, if supported, store this information in the UE context and use it for the RRC-INACTIVE state decision and configuration for the UE and RAN paging if any for a UE in RRC-INACTIVE state, as specified in TS 38.300 [8].
After sending the INITIAL CONTEXT SETUP RESPONSE message, the procedure is terminated in the NG-RAN node.
Editor’s Note:	Further details are FFS.
[bookmark: _Toc483414591][bookmark: _Toc483415269][bookmark: _Toc483418773][bookmark: _Toc491324685][bookmark: _Toc500155671]8.3.1.3	Unsuccessful Operation


Figure 8.3.1.3-1: Initial context setup: unsuccessful operation
If the NG-RAN node is not able to establish an NG UE context, it shall consider the procedure as failed and reply with the INITIAL CONTEXT SETUP FAILURE message.
Editor’s Note:	Further details are FFS.
[bookmark: _Toc483414592][bookmark: _Toc483415270][bookmark: _Toc483418774][bookmark: _Toc491324686][bookmark: _Toc500155672]8.3.1.4	Abnormal Conditions
Editor’s Note:	Further details are FFS.

End of Text Proposal 1  for TS 38.413
Start of Text Proposal 2 for TS 38.413

[bookmark: _Toc491324803][bookmark: _Toc500155789]9.2.2	UE Context Management Messages
[bookmark: _Ref469454216][bookmark: _Toc478169807][bookmark: _Toc483414695][bookmark: _Toc483415373][bookmark: _Toc483418892][bookmark: _Toc491324804][bookmark: _Toc500155790]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

	RRC Inactive Assistance Information
	M
	
	9.3.1.26
	
	YES
	ignore

	PDU Session Resource Setup List
	OM
	
	<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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