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1
Introduction

This document looks at PDU Session related aspects
2
Discussion

2.1
Procedural Aspects

As an outcome of the Study Item, it was agreed to have a set of PDU Session related procedures on NG-C in order to allow the control of PDU Session related resources in NG RAN.
PDU Session related information is also provided at Handover (to transfer PDU Session related information in between nodes), at UE Context Retrieval (inactive mobility) and at Dual Connectivity (to provide PDU Session and QoS flow related information to the secondary node).

Observation 1 While NG-C will contain PDU Session related signalling to Setup, Modify and Release PDU Sessions, PDU Session related information will be also contained in mobility and DC related signalling on NG-C and Xn-C.

There is though one terminology aspect to be looked at. PDU Session, as per QoS model, denotes per 23.501 an association between the UE and a Data Network. The association controlled on NG-C is related to resources in the NG RAN. It is therefore proposed to provide such NG RAN association with a specific name, i.e. PDU Session Resource. (We could name it “NG RAN PDU Session Resource”, but that might not be a wise step in light of discussions on agnosticism.)

Proposal 1 In order to distinguish the end-to-end scope of a PDU Session from the scope in NG RAN, it is proposed to accomodate this fact with a specific name: (NG RAN) PDU Session Resource.

Following the discussions in the Study Item the 3 main procedures (Setup, Modify, Release) are expected to explicitly control PDU Session Resource related aspects on NG-C. In addition, NG RAN initiated procedures.
Proposal 2 It is proposed to use the basic procedure structure as outlined below as a base line for further discussions and to include it into a draft version of the NGAP.

The E-RAB Modification Indication procedure was introduced for the SCG bearer option in order to allow a path switch on UP level only (without establishing a C-plane context in a target/new eNB). The E-RAB Modifcation pendent for 5G is left for DC discussions.

Proposal 3 It is proposed to discuss the 5G pendent of the E-RAB Modification procedure together with DC functions.

2.1.1
NGAP Text Proposal

<<<<<<<<<<<<<<<<<<<< Text Proposal Start >>>>>>>>>>>>>>>>>>>>

x.y
List of NGAP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause v.w for explanation of the different classes):

Table 1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	
	
	
	

	PDU Session Resource Setup
	PDU SESSION RESOURCE SETUP REQUEST
	PDU SESSION RESOURCE SETUP RESPONSE
	

	PDU Session Resource Modify
	PDU SESSION RESOURCE MODIFY REQUEST
	PDU SESSION RESOURCE MODIFY RESPONSE
	

	PDU Session Resource Release
	PDU SESSION RESOURCE RELEASE COMMAND
	PDU SESSION RESOURCE RELEASE RESPONSE
	


Table 2: Class 2 procedures

	Elementary Procedure
	Message

	
	

	PDU Session Release Indication
	PDU SESSION RESOURCE RELEASE INDICATION


x.y1
PDU Session Resource Management procedures

x.y1.1
PDU Session Resource Setup

x.y1.1.1
General

The purpose of the PDU Session Resource Setup procedure is to assign resources on Uu and NG-U for one or several PDU Session Resources and the corresponding QoS flows and to setup corresponding Data Radio Bearers for a given UE. The procedure uses UE-associated signalling.

x.y1.1.2
Successful Operation
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Figure x.y1.1.2-1: PDU Session Resource Setup procedure. Successful operation.

The AMF initiates the procedure by sending an PDU SESSION RESOURCE SETUP REQUEST message to the gNB.
-
The PDU SESSION RESOURCE REQUEST message shall contain the information required by the gNB to setup PDU Session related NG RAN configuration consisting of at least one PDU Session Resource for each PDU Session Resource to setup include an PDU Session Resource To Be Setup Item IE.
Editor’s Note:
Further details to be added

x.y1.2
PDU Session Resource Modify

x.y1.2.1
General

The purpose of the PDU Session Resource Modify procedure is to enable modifications of already established PDU Sessions for a given UE. The procedure uses UE-associated signalling.

x.y1.2.2
Successful Operation
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Figure x.y1.2.2-1: PDU Session Resource Modify procedure. Successful operation.

The AMF initiates the procedure by sending an PDU SESSION RESOURCE MODIFY REQUEST message to the gNB. 

· The PDU SESSION RESOURCE MODIFY REQUEST message shall contain the information required by the gNB to modify one or several PDU Session Resources of the existing PDU Session Resource configuration. 

Editor’s Note:
Further details to be added

x.y1.3
PDU Session Resource Release

x.y1.3.1
General

The purpose of the PDU Session Resource Release procedure is to enable the release of already established PDU Session Resources for a given UE. The procedure uses UE-associated signalling.
x.y1.3.2
Successful Operation

x.y1.3.2.1
PDU Session Resource Release – AMF initiated
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Figure x.y1.3.2.1-1: PDU Session Resource Release procedure. Successful operation.

The AMF initiates the procedure by sending an PDU SESSION RESOURCE RELEASE COMMAND message. 

Editor’s Note:
Further details to be added

x.y1.3.2.2
PDU Session Release Indication – gNB initiated
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Figure x.y1.3.2.2-1: PDU Session Release Indication procedure. Successful operation.

The gNB initiates the procedure by sending an PDU SESSION RESOURCE RELEASE INDICATION message towards the AMF.

Editor’s Note:
Further details to be added. E.g whether a this procedure could also just request the release of a single (GBR) QoS flow.
<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>

2.2
Further stage 3 aspects of a PDU Session Resource

Following properties can be stated for a PDU Session Resource (as of results during the study item and the latest version of 23.501):

1.
A PDU Session Resource is the entirety of resources provided for a PDU Session at NG RAN for a UE

2.
A PDU Session can be of IP type, Ethernet type or unstructured

3.
A PDU Session consists of at least one QoS flow. 

4.
All QoS flows contained in a PDU Session are transported on NG-U in a single tunnel

5.
Each PDU Session Resource shall be identified by a PDU Session Resource Identifier.

6.
A UE Context at NG RAN may consist of one or several PDU Sessions.

7.
As an outcome of the Study Item, it was agreed to have a set of PDU Session related procedures on NG-C in order to allow the control of PDU Session related resources in NG RAN.

8.
Each PDU Session Resource is associated with a per Session Maximum Bit Rate (Session AMBR)

This can be translated into the following PDU Session Resource related IE, .e.g in the PDU Session Resource Setup:
<<<<<<<<<<<<<<<<<<<< Text Proposal Start >>>>>>>>>>>>>>>>>>>>

x.y.z1
PDU Session Resource Setup List
Editor’s Note: Most probably this IE will be incorporated directly into the message structure and not defined as a separate IE. In principle it is applicable for NG-C and Xn-C messages for PDU Session Resource Control, and for HO/DC/RRC INACTIVE mobility (UE Context Retrieval) (as a PDU Session Resource configuration descriptor).
	PDU Session Resource To Be Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource To Be Setup Item IEs
	
	1 ..  <maxnoof PDU Session Resources>
	
	
	EACH
	reject

	>>PDU Session Resource ID
	M
	
	<reference>
	
	-
	

	>> PDU Session Resource Aggregated Maximum Bitrate
	M
	
	<reference>
	
	
	

	>>Transport Layer Address 
	M
	
	<reference>
	
	-
	

	>>GTP-TEID
	M
	
	<reference>
	5G CN TEID.
	-
	

	>>NAS-PDU
	M
	
	<reference>
	Note: interaction with NAS signalling is FFS This IE is only applicable on NG-C
	-
	

	>>Bearer Type
	M
	
	<reference>
	Note: IP, unstructured or Ethernet
	-
	

	>>QoS Flows To Be Setup List
	
	1
	
	
	-
	

	>>>QoS Flows To Be Setup List
	
	1 ..  <maxnoof QoS Flows>
	
	
	-
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	<reference>
	Note: See paper R3-171138.
	EACH
	reject

	>>mapping info 
QoS Flows ( DRB
	
	
	
	Note: this IE is only applicable on Xn-C for active mobility
	-
	


x.y.z2
PDU Session Resource Modify List
Editor’s Note: Most probably this IE will be incorporated directly into the message structure and not defined as a separate IE. In principle it is applicable for NG-C and Xn-C messages for PDU Session Resource Control and DC (if configuration modification information needs to be relayed to the SgNB).
	PDU Session Resource To Modify List
	
	1
	
	
	YES
	reject

	>PDU Session Resource To Modify Item IEs
	
	1 ..  <maxnoof PDU Session Resources>
	
	
	EACH
	reject

	>>PDU Session Resource ID
	M
	
	<reference>
	
	-
	

	>> PDU Session Resource Aggregated Maximum Bitrate
	O
	
	<reference>
	
	
	

	>>Transport Layer Address 
	O
	
	<reference>
	
	-
	

	>>GTP-TEID
	O
	
	<reference>
	5G CN TEID.
	-
	

	>>NAS-PDU
	O
	
	<reference>
	Note: interaction with NAS signalling is FFS This IE is only applicable on NG-C
	-
	

	>>QoS Flows To Add or Modify List
	
	0..1
	
	
	-
	

	>>>QoS Flows To Add or Modify List
	
	1 ..  <maxnoof QoS Flows>
	
	
	-
	

	>>>>QoS Flow Level QoS Parameters 
	M
	
	<reference>
	Note: See paper R3-171138.
	EACH
	reject

	>>QoS Flows To Release List
	
	0..1
	
	
	-
	

	>>>QoS Flows To Release List
	
	1 ..  <maxnoof QoS Flows>
	
	
	EACH
	reject

	>>>>5QI
	M
	
	<reference>
	Note: See paper R3-171138
	-
	


x.y.z2
PDU Session Resource Release List
Editor’s Note: Most probably this IE will be incorporated directly into the message structure and not defined as a separate IE. In principle it is applicable for NG-C and Xn-C messages (for DC).
	PDU Session Resource To Release List
	
	1
	
	
	YES
	reject

	>PDU Session Resource To Release Item IEs
	
	1 ..  <maxnoof PDU Session Resources>
	
	
	EACH
	reject

	>>PDU Session Resource ID
	M
	
	<reference>
	
	-
	


<<<<<<<<<<<<<<<<<<<< Text Proposal End >>>>>>>>>>>>>>>>>>>>

Proposal 4 It is proposed to capture the outlined PDU Session Resource Descriptor in the appropriate TSs (38.413 and 38.423).
3
Proposal 
It is proposed to regard this paper as the current status of discussions on PDU Session management in RAN3.

The contained text proposals are expected to be taken over into the TSs once discussions have become mature enough and draft TSs are available.
4
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