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1 Introduction

This contribution discusses the UE context and UE connection setup related over NG. 
2 Discussion
2.1 UE connection setup 

In LTE, the UE association NG-connection can be setup via three procedures:
· Initial UE Context Setup procedure with mandatory E-RAB To Be Setup List.
· DL NAS Transport procedure with mandatory NAS PDU. It is used to setup the UE connection for a UE with TAU Request
· Connection establishment Indication procedure without E-RAB To Be Setup List and NAS PDU. It is used to setup the UE connection for a UE with UL CP CIOT data only

In 5G, a UE may initiate 5GC registration with or without data transmission requirements, i.e. Attach without PDU Session Setup. So the UE associated NG-C connection may be setup only. The 5G may also support CP CIOT. 

W.R.T forward compatibility, it is better to make life easier for 5G by using a unified procedure to setup the UE associated NG-connection, e.g. the Initial UE Context Setup with optional PDU Session To Be Setup List and optional NAS PDU. The DL NAS Transport can be purely left to transmit the DL NAS PDU. Connection establishment Indication procedure is not needed.
Proposal1: Only apply the Initial Context Setup procedure to setup the UE association NG-connection.
Proposal2: Define the Initial Context Setup procedure with optional PDU Session To Be Setup List and optional NAS PDU.
For the setup UE associated NG-C connection, whether the gNB hands over or release it during inter gNB mobility?

Scenario1: there is unsent NAS PDU for the UE.

· Generally, the unsent NAS PDU should be delivery back to 5GC and 5GC retransmits it to the UE after the UE access to the new gNB.

Scenario2: the inter gNB mobility is also the inter TA mobility, the UE need to TAU via the target gNB.

· Generally, after the UE access to the new gNB, the UE sends TAU request to the 5GC.

The two scenarios represent NAS PDU transmission requirement for the inter gNB mobility. Handover still makes sense for the UE with NG-C connection only. 

Proposal3: The Handover for the UE with NG-C connection only is proposed to be supported.
2.2 AMBR

	Each PDU Session of a UE is associated with the following aggregate rate limit QoS parameter:

-
per Session Aggregate Maximum Bit Rate (Session-AMBR).

The subscribed Session-AMBR is a subscription parameter which is retrieved from UDM. SMF may use the subscribed Session-AMBR or modify it based on local policy or use the authorized Session-AMBR received from PCF to get the Session-AMBR.  The Session-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows for a specific PDU session.
Editor's note:
The above definition needs to be discussed for multi-homing PDU sessions.
Each UE is associated with the following aggregate rate limit QoS parameter:

-
per UE Aggregate Maximum Bit Rate (UE-AMBR).

The subscribed UE-AMBR is a subscription parameter which is retrieved from UDM. The UE-AMBR is set to the sum of the Session-AMBR of all PDU Sessions with active user plane up to the value of the subscribed UE-AMBR. The UE-AMBR limits the aggregate bit rate that can be expected to be provided across all Non-GBR QoS flows of a UE.


According to the description

· If the sum of the subscribed Session-AMBR of the established PDU sessions is less than the subscribed UE-AMBR, the gNB use the sum of session AMBR as the real UE AMBR.

· If the sum of  the subscribed Session-AMBR of the established PDU sessions is more than the subscribed UE-AMBR, the gNB use the subscribed UE-AMBR as the  real UE AMBR. That means the real Session AMBR of the PDU may be less than the subscribed Session-AMBR for a PDU session. The bit rate of the non GBR bearer of the PDU session can only reach to the real Session-AMBR rather than the subscribed Session-AMBR.
So both the subscribed UE-AMBR and Session -MBR are required by the gNB to configure the real AMBR of the UE and the PDU session.

Proposal4: Both the subscribed UE-AMBR and Session -MBR are required by the gNB to configure the real AMBR of the UE and the PDU session.
2.3 UE Security Capabilities & Security Key 
UE Security Capabilities and Security Key are mandatory for encryption of the user plane data and for integrity protection for the RRC signaling. W.R.T NAS PDU has already cyphered by CN, the AS security is not necessary for NAS PDU. 

If the UE associated connection setup is for TAU only, the UE Security Capabilities & Security Key is not necessary for the UE. Since after transmission of the TAU accept, the CN will release the UE associated connection. The scenario in 5G is the same.
So although it is safe to always provide the UE Security Capabilities & Security Key, there is some scenario the security info is not necessary for a UE associated connection.
Proposal5: Both the UE Security Capabilities & Security Key are optional in the Initial UE Context Setup Request message.
2.4 Summary 

The Initial Context Setup Request can be defined as follows:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<Ref>
	
	YES
	reject

	AMF UE NGAP ID
	M
	
	<Ref>
	
	YES
	reject

	gNB UE NGAP ID
	M
	
	<Ref>
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	O
	
	<Ref>
	
	YES
	reject

	PDU Session To Be Setup List
	O
	
	<Ref> PDU Session To Be Setup List
	
	YES
	reject

	UE Security Capabilities(FFS)
	O
	
	<Ref>
	
	YES
	reject

	Security Key(FFS)
	O
	
	<Ref>
	
	YES
	reject

	Handover Restriction List
	O
	
	<Ref>
	
	YES
	ignore

	UE Radio Capability
	O
	
	<Ref>
	
	YES
	ignore

	NAS PDU
	O
	
	<Ref>
	
	YES
	reject


3 Conclusion

This contribution discusses the UE context and UE connection setup related over NG. 

Proposal1: Only apply the Initial Context Setup procedure to setup the UE association NG-connection.
Proposal2: Define the Initial Context Setup procedure with optional PDU Session To Be Setup List and optional NAS PDU.

Proposal3: The Handover for the UE with NG-C connection only is proposed to be supported.

Proposal4: Both the subscribed UE-AMBR and Session -MBR are required by the gNB to configure the real AMBR of the UE and the PDU session.
Proposal5: Both the UE Security Capabilities & Security Key are optional in the Initial UE Context Setup Request message.
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