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1	Background
At the last RAN3#96 meeting, we have discussed if to use PDU session or PDU session resource in PDU session management procedure without reaching any conclusion. The TS 38.413 at the moment states this matter is subject for further study:
8.2	PDU Session Management Procedures
Editor’s Note:	The message names for PDU Session Management may need further review.
Editor’s Note:	It is FFS whether to name the PDU session/QoS flow as PDU session resource/QoS flow resource or other names in the descriptions and IE definitions.
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2	Discussion
First some basics: TS 23.501 has defined that:
PDU Session: Association between the UE and a Data Network that provides a PDU connectivity service. The type of association can be IP, Ethernet or unstructured.
Further Table 5.6.1-1 defines the Attributes of a PDU session
	PDU session attribute
	May be modified later during the lifetime of the PDU session
	Notes

	Slicing information
	No
	(Note 1)(Note 2)


	DNN (Data Network Name)
	No
	(Note 1)(Note 2)

	PDU session Type
	No
	(Note 1)

	SSC mode
	No
	(Note 1)
The semantics of Service and Session Continuity mode is defined in clause 5.6.9.2

	PDU session Id
	No
	

	NOTE 1:	If it is not provided by the UE, the network determines the parameter based on default information received in user subscription. Subscription to different DNN(s) may correspond to different default SSC modes and different default PDU session Types
NOTE 2:	Slicing information and DNN are used by AMF to select a SMF to handle a new session. Refer to clause 5.2.



Obviously PDU session is a logic connection between UE and the Data Network and it is in the NAS scope.
PDU Session Resource on the other hand, is the resource that RAN allocates to implement/represent the PDU session. It is in AS scope.
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At the last RAN3 meeting we have discussed if it is enough to use “PDU Session Resource” in the procedure and message names, but to use PDU session in the descriptions and IE definitions. 
Note in NR the PDU session is established between UE and SMF. It is not between UE and AMF. Thus in NGAP, we will see IEs related to PDU session resource (between AMF and gNB), NAS PDU and PDU sessions (between SMF and gNB).
In our opinion, in the PDU session resource related procedures and messages, when the description and IE definition are related to “AMF and gNB”, we should use “PDU session resource”, when the description and IE definition are related to “SMF and gNB”, we should use “PDU session”. 
However there is an exception when it comes to PDU Session ID IE in e.g. the PDU Session Resource Setup List IE in PDU SESSION RESOURCE SETUP REQUEST.
In TS 38.413, PDU Session Resource Setup List
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Item IEs
	
	1 ..  <maxnoof PDUSessionResources>
	
	
	EACH
	reject

	>>PDU Session ID [FFS]
	M
	
	<ref>
	
	-
	

	>>S-NSSAI 
	O
	
	<ref>
	
	-
	

	>>PDU Session Setup Request Transfer 
	O
	
	<ref>
	This IE includes a container from the SMF to the RAN node transparently to the AMF as per section <ref>.
	-
	



Here we use “PDU Session ID” not “PDU Session Resource ID” as it is the AMF who selects the SMF functions for PDU sessions and the “PDU session ID” is known/assigned by AMF, as per TS 23.501. Thus there is no need to introduce a “PDU Session Resource ID”.
Proposal 1: RAN3 to keep the current wording of PDU session resource in the related NGAP description and IE definition and remove the corresponding FFS.
Proposal 2: RAN3 to remove the FFS related to PDU Session ID.
3	Proposals
Proposal 1: RAN3 to keep the current wording of PDU session resource in the related NGAP description and IE definition and remove the corresponding FFS.
Proposal 2: RAN3 to remove the FFS related to PDU Session ID.
[bookmark: _GoBack]Text proposal is included.
4	Reference
[1]	

Text Proposal for NGAP TS 38.413
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal >>>>>>>>>>>>>>>>>>>>
8.2	PDU Session Management Procedures
Editor’s Note:	The message names for PDU Session Management may need further review.
Editor’s Note:	It is FFS whether to name the PDU session/QoS flow as PDU session resource/QoS flow resource or other names in the descriptions and IE definitions.
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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.
Editor’s Note:	Further details are FFS.
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Figure 8.2.1.2-1: PDU session resource setup: successful operation
The AMF initiates the procedure by sending a 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 included in PDU Session Resource To Be Setup Item IE.
The AMF initiates the procedure by sending a PDU SESSION RESOURCE SETUP REQUEST message to the gNB. 
Upon reception of the PDU SESSION RESOURCE SETUP REQUEST message, and if resources are available for the requested configuration, the gNB shall execute the requested NG-RAN configuration and allocate associated resources over NG and over Uu for each PDU session listed in the PDU Session Resource To Be Setup Item IE. 
For each requested PDU session, if resources are available for the requested configuration, the gNB shall establish at least one or several Data Radio Bearers and associate each accepted QoS flow of the PDU session to a Data Radio Bearer established. 
For each PDU session successfully established the gNB shall pass to the UE the NAS-PDU IE and the value contained in the PDU Session ID IE received for the PDU Session. The gNB shall not send to the UE the NAS PDUs associated to the failed PDU sessions. 
For each PDU session the gNB shall store the transport layer address and the tunnel endpoint included in the PDU Session Setup Request Transfer IE contained in the PDU SESSION RESOURCE SETUP REQUEST message and use it as the uplink termination point for the user plane data for this PDU session.
For each PDU session for which the PDU Session Type IE is included in the PDU SESSION RESOURCE SETUP REQUEST message and is not set to “IPv4” nor “IPv6”, the gNB shall not perform header compression for the concerned PDU session [FFS].
For each PDU session for which the S-NSSAI IE is included in the PDU SESSION RESOURCE SETUP REQUEST message the gNB shall store the Network Slice Assistance Information corresponding to the concerned PDU session and use it as specified in TS 38.300 [8]. 
For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message the gNB shall enforce the traffic corresponding to the received PDU Session Resource Aggregated Maximum Bit Rate IE. The gNB shall use the received Aggregate Maximum Bit Rate for the concerned PDU session and concerned UE as specified in TS 23.501 [9].
For each QoS flow requested to be setup the gNB shall take into account the received QoS Flow Level QoS Parameters IE. For each QoS flow the gNB shall establish or modify the resources according to the values of the Allocation and Retention Priority IE (priority level and pre-emption indicators) and the resource situation as follows: 
-	The gNB shall consider the priority level of the requested QoS flow, when deciding on the resource allocation.
-	The priority levels and the pre-emption indicators may (individually or in combination) be used to determine whether the QoS flow setup has to be performed unconditionally and immediately. If the requested QoS flow is marked as “may trigger pre-emption” and the resource situation requires so, the gNB may trigger the pre-emption procedure which may then cause the forced release of a lower priority QoS flow which is marked as “pre-emptable”. Whilst the process and the extent of the pre-emption procedure are operator-dependent, the pre-emption indicators shall be treated as follows:
1.	The values of the last received Pre-emption Vulnerability IE and Priority Level IE shall prevail.
2.	If the Pre-emption Capability IE is set to “may trigger pre-emption”, then this allocation request may trigger the pre-emption procedure.
3.	If the Pre-emption Capability IE is set to “shall not trigger pre-emption”, then this allocation request shall not trigger the pre-emption procedure.
4.	If the Pre-emption Vulnerability IE is set to “pre-emptable”, then this QoS flow shall be included in the pre-emption process.
5.	If the Pre-emption Vulnerability IE is set to “not pre-emptable”, then this QoS flow shall not be included in the pre-emption process.
6.	If the Priority Level IE is set to “no priority” the given values for the Pre-emption Capability IE and Pre-emption Vulnerability IE shall not be considered. Instead the values “shall not trigger pre-emption” and “not pre-emptable” shall prevail.
-	The gNB pre-emption process shall keep the following rules [FFS]:
1.	The gNB shall only pre‑empt QoS flows with lower priority, in ascending order of priority.
2.	The pre-emption may be done for QoS flows belonging to the same UE or to other UEs.
The gNB shall report to the AMF in the PDU SESSION RESOURCE SETUP RESPONSE message the result for each individual PDU session in the PDU Session Setup Response Transfer IE. In particular it shall report for each PDU session [FFS]: 
-	A list of QoS flows which are successfully established shall be included in the QoS Flows Setup List IE.
-	A list of QoS flows which failed to be established, if any, shall be included in the QoS Flows Failed to Setup List IE.
-	The transport layer address and tunnel endpoint to be used for the PDU session.
Upon reception of the PDU SESSION RESOURCE SETUP RESPONSE message the AMF shall, for each PDU session indicated in the PDU Session ID IE, transfer transparently the PDU Session Setup Response Transfer IE to each SMF associated with the concerned PDU session. [FFS]
When the gNB reports unsuccessful establishment of a QoS flow, the cause value should be precise enough to enable the SMF to know the reason for an unsuccessful establishment. [FFS]
Editor’s Note:	Further details are FFS.
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Editor’s Note: 	The grouping of SM-related IEs using an NGAP SM container transparent to the AMF is subject to confirmation. IE structure needs further checking and completion. Further details FFS.
Editor’s Note:	The name PDU Session Resource is to be confirmed. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource Setup List
	
	1
	
	
	YES
	reject

	>PDU Session Resource Setup Item IEs
	
	1 ..  <maxnoof PDUSessionResources>
	
	
	EACH
	reject

	>>PDU Session ID [FFS]
	M
	
	<ref>
	
	-
	

	>>S-NSSAI 
	O
	
	<ref>
	
	-
	

	>>PDU Session Setup Request Transfer 
	O
	
	<ref>
	This IE includes a container from the SMF to the RAN node transparently to the AMF as per section <ref>.
	-
	



---------------------------------
Skip unchanged text
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This IE contains a list of PDU sessions with a cause value. It is used for example to indicate failed PDU session(s) or PDU session(s) to be released, or PDU session(s) not fulfilled any more.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>PDU Session ID [FFS]
	M
	
	<ref>
	
	-
	

	>Cause [FFS]
	
	
	
	
	
	



---------------------------------
Skip unchanged text
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Editor’s Note: 	The grouping of SM-related IEs using an NGAP SM container transparent to the AMF is subject to confirmation. IE structure needs further checking and completion. Further details FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session To Be Modified Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>PDU Session ID [FFS]
	M
	
	<ref>
	
	-
	

	>PDU Session Aggregated Maximum Bitrate
	O

	
	<ref>
	
	-
	

	>Transport Layer Address
	O
	
	<ref>
	5GC Transport Layer Address
	-
	

	>GTP-TEID
	O
	
	<ref>
	5GC TEID.
	-
	

	>NAS-PDU
	O
	
	9.3.3.4
	eNote: interaction with NAS signalling is FFS.
	-
	

	>QoS Flows To Be Added Or Modified List
	
	0..1
	
	
	-
	

	>>QoS Flows To Be Added Or Modified Item IEs
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject

	>>>QoS Flow Level QoS Parameters
	FFS
	
	<ref>
	
	EACH
	reject

	>QoS Flows To Be Released List
	O
	
	QoS Flow List
<ref>
	
	YES
	ignore



---------------------------------
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Editor’s Note: 	The grouping of SM-related IEs using an NGAP SM container transparent to the AMF is subject to confirmation. IE structure needs further checking and completion. Further details FFS.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Modify Notify Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>PDU Session ID [FFS]
	M
	
	<ref>
	
	-
	

	>QoS Flows Not Fulfilled Notify List
	
	0..1
	
	
	-
	

	>>QoS Flows Not Fulfilled Notify Item IEs 
	
	1..<maxnoofQoSFlows>
	
	
	-
	

	>>>QoS Flow Indicator
	M
	
	<ref>
	
	EACH
	reject

	>>>Assistance Information [FFS]
	O
	
	<ref>
	
	
	

	>QoS Flows Release Notify List [FFS]
	O
	
	QoS Flow List
<ref>
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofPDUSessions
	Maximum no. of PDU sessions allowed towards one UE. Value is FFS. 

	maxnoofQoSFlows
	Maximum no. of QoS flows allowed within one PDU session. Value is FFS.




9.3.1.18	PDU Session Request To Be Modified List
Editor’s Note: The grouping of SM-related IEs using an NGAP SM container transparent to the AMF is subject to confirmation. IE structure needs further checking and completion. Further details FFS. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Request To Modify Item IEs
	
	1..<maxnoofPDUSessions>
	
	
	EACH
	reject

	>PDU Session ID [FFS]
	M
	
	<ref>
	
	-
	

	>DL TNL Information
	O
	
	TNL Information
<ref>
	Transport Layer Address and TEID at gNB

	-
	



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

Text Proposal for NGAP TS 38.300
<<<<<<<<<<<<<<<<<<<< Begin Text Proposal >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc484698848]12	QoS
The QoS architecture in NG-RAN is depicted in the Figure 13-1 and described in the following:
-	For each UE, 5GC establishes one or more PDU Sessions.
-	For each UE, the NG-RAN establishes one or more Data Radio Bearers (DRB) per PDU Session. The NG-NG-RAN maps packets belonging to different PDU sessions to different DRBs. Hence, the NG-RAN establishes at least one default DRB for each PDU Session indicated by 5GC upon PDU Session Resource establishment.
-	NAS level packet filters in the UE and in the 5GC associate UL and DL packets with QoS Flows.
-	AS-level mapping in the UE and in the NG-RAN associate UL and DL QoS Flows with DRBs.





Figure 12-1: QoS architecture
NG-RAN and 5GC ensure quality of service (e.g. reliability and target delay) by mapping packets to appropriate QoS Flows and DRBs. Hence there is a 2-step mapping of IP-flows to QoS flows (NAS) and from QoS flows to DRBs (Access Stratum). 
In NG-RAN, the data radio bearer (DRB) defines the packet treatment on the radio interface (Uu). A DRB serves packets with the same packet forwarding treatment. Separate DRBs may be established for QoS flows requiring different packet forwarding treatment. In the downlink, the NG-RAN maps QoS Flows to DRBs based on NG-U marking (QoS Flow ID) and the associated QoS profiles.  In the uplink, the UE marks uplink packets over Uu with the QFI for the purposes of marking forwarded packets to the CN.
In the uplink, the NG-RAN may control the mapping of QoS Flows to DRB in two different ways:
-	Reflective mapping: for each DRB, the UE monitors the QFI(s) of the downlink packets and applies the same mapping in the uplink; that is, for a DRB, the UE maps the uplink packets belonging to the QoS flows(s) corresponding to the QFI(s) and PDU Session observed in the downlink packets for that DRB. To enable this reflective mapping, the NG-RAN marks downlink packets over Uu with QFI.
It is FFS whether the marking with a QFI can be semi-statically configured (to not include the QOS flow ID when not needed).
-	Explicit Configuration: besides the reflective mapping, the NG-RAN may configure by RRC an uplink “QoS Flow to DRB mapping”.
The precedence of the RRC configured mapping and reflective QoS is FFS (can reflective QoS update and thereby override an RRC configured mapping? Or does a configured QoS Flow ID to DRB mapping always take precedence over a reflective mapping?)
If an incoming UL packet matches neither an RRC configured nor a reflective “QoS Flow ID to DRB mapping”, the UE shall map that packet to the default DRB of the PDU session.
Within each PDU session, is up to NG-RAN how to map multiple QoS flows to a DRB. The NG-RAN may map a GBR flow and a non-GBR flow, or more than one GBR flow to the same DRB, but mechanisms to optimise these cases are not within the scope of standardization. The timing of establishing non-default DRB(s) between NG-RAN and UE for QoS flow configured during establishing a PDU session can be different from the time when the PDU session is established. It is up to NG-RAN when non-default DRBs are established.
In DC, the QoS flows belonging to the same PDU session can be mapped to different bearer types (see subclause 4.5.2) and as a result there can be two different SDAP entities configured for the same PDU session: one for MCG and another one for SCG (for instance when one MCG bearer and one SCG bearer are used for two different QoS flows).
The support for PDU session mapped to different bearers is pending conclusions in SA2 and RAN3.
---------------------------------
Skip unchanged text
----------------------------------

[bookmark: _Toc484698884]17.3.4.4	   PDU Session Resource Handling
When new PDU sessions need to be established or existing ones modified or released, the 5GC requests the NG-RAN to allocate/release resources relative to the relevant PDU sessions by means of the PDU Session Resource Setup/Modify/Release procedures over NG-C. In case of network slicing, S-NSSAI information is added per PDU session, so NG-RAN is enabled to apply policies at PDU session level according to the SLA represented by the network slice, while still being able to apply (for example) differentiated QoS within the slice.
NG-RAN confirms the establishment/modification/release of a PDU session associated to a certain NW slice by responding with the PDU Session Resource Setup/Modify/Release Response message over the NG-C interface.





Figure 17.3.4.3-1: Network Slice-aware PDU Session Resource Setup/Modify/Release

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