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1
Introduction
This paper contains the Text Proposals for session management procedures which are aligned with tdoc R3-17xxxx.

It proposes a structure which respects the AMF-SMF independence and transparenrcy and carry the NGAP elements which are transparent to the AMF towards the SMF.

Text Proposal for TS 38.413
Beginning of Text Proposal to a new TS 38.410
8.2.1
PDU Session Resource Setup

8.2.1.1
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.

Editor’s Note:
Further details are FFS.

8.2.1.2
Successful Operation
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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 REQUEST message, and if resources are available for the requested configuration, the gNB shall execute the requested NG-RAN configuration and allocated associated resources over NG and over Uu for each PDU session listed in the PDU Session Resource To Be Setup Item IE.

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 REQUEST message and use it as termination point for the user plane data received for this PDU session.

For each PDU session for which the PDU Session Type IE is included in the PDU SESSION RESOURCE REQUEST message and is not set to “IPv4” nor “IPv6”, then the gNB shall not perform header compression for the concerned PDU session.

For each PDU session for which the S-NSSAI IE is included in the PDU SESSION RESOURCE 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 [x]. 

For each PDU session in the PDU SESSION RESOURCE REQUEST message the gNB shall enforce the traffic corresponding to the received PDU Session Resource Aggregated Maximum Bit Rate IE. The gNB shall also take into account the bit rate values received in the PDU Session Resource Aggregated Maximum Bit Rate IE of all PDU sessions to compute the new total UE Aggregate maximum bit rate and enforce the corresponding overall traffic for the UE.

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 E-UTRAN pre-emption process shall keep the following rules:

1.
E-UTRAN 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 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:
-
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 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. 
When the gNB reports unsuccessful establishment of an QoS flow, the cause value should be precise enough to enable the SMF to know the reason for an unsuccessful establishment, e.g., “Radio resources not available”, “Failure in the Radio Interface Procedure”.
Editor’s Note:
Further details are FFS.
8.2.1.3
Unsuccessful Operation

Editor’s Note:
Further details are FFS.

8.2.1.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.

8.2.2
PDU Session Resource Release

8.2.2.1
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.
Editor’s Note:
Further details are FFS.

8.2.2.2
Successful Operation
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Figure 8.2.2.2-1: PDU session resource release: successful operation

The AMF initiates the procedure by sending a PDU SESSION RESOURCE RELEASE COMMAND message. 
The PDU SESSION RESOURCE RELEASE COMMAND message shall contain the information required by the gNB to release at least one PDU session in the PDU Session Resource Release List IE. If a NAS-PDU IE is contained in the message, the gNB shall pass it to the UE.

Upon reception of the PDU SESSION RESOURCE RELEASE COMMAND message the gNB shall execute the release of the requested PDU sessions. For each PDU session to be released the gNB shall release the corresponding resources over Uu and over NG. 
The gNB shall take into account the aggregate maximum bit rate values of the PDU sessions which are released to calculate the new UE aggregate maximum bit rate which is applicable to the UE and it shall enforce corresponding traffic. 
The gNB shall be prepared to receive a PDU SESSION RESOURCE RELEASE COMMAND message on an established UE-associated logical NG-connection containing an PDU Session Resource Release List IE at any time and shall always reply to it with an PDU SESSION RESOURCE RELEASE RESPONSE message.

The gNB shall, if supported, report in the PDU SESSION RESOURCE RELEASE RESPONSE message location information of the UE in the User Location Information IE.

After sending an PDU SESSION RESOURCE RELEASE RESPONSE message containing a PDU Session ID within the PDU Session Resource Release List IE, the gNB shall be prepared to receive an PDU SESSION RESOURCE  SETUP REQUEST message requesting establishment of a PDU session with this PDU Session ID.

If the User Location Information IE is included in the PDU SESSION RESOURCE RELEASE RESPONSE message, the AMF shall handle this information as specified in TS 23.501 [x].

Editor’s Note:
Further details are FFS.

8.2.2.3
Unsuccessful Operation

Editor’s Note:
Further details are FFS.

8.2.2.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.

8.2.3
PDU Session Resource Modify

8.2.3.1
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.

Editor’s Note:
Further details are FFS.
8.2.3.2
Successful Operation
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Figure 8.2.3.2-1: PDU session resource modify: successful operation

The AMF initiates the procedure by sending a 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 the NG-RAN configuration of one or several existing PDU Session Resource as indicated in the PDU Session Resource To Modify Item IE.

Information shall be present in the PDU SESSION RESOURCE MODIFY REQUEST message only when any previously set value of an NG-RAN configuration is requested to be modified 
Upon reception of the PDU SESSION RESOURCE MODIFY REQUEST message, and if resources are available for the requested target configuration, the gNB shall execute the requested modification of NG-RAN configuration for each PDU session listed in the PDU Session Resource To Modify Item IE.
For each PDU session in the PDU SESSION RESOURCE REQUEST message for which the PDU Session Resource Aggregated Maximum Bit Rate IE is included, the gNB shall take into account the new indicated value and enforce accordingly the traffic for this PDU session. The gNB shall also compute the new total UE Aggregate maximum bit rate and enforce the corresponding overall traffic for the UE.
For each PDU session successfully modified 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 to modify PDU sessions. 
For each QoS flow that shall be modified for which the QoS Flow level QoS parameters IE is included the gNB shall take into account the new parameters and may change allocation of resources on Uu according to the new resource request. The modification of resources according to the values of the Allocation and Retention Priority IE shall follow the principles described for the PDU Session Resource Setup procedure.
If the gNB failed to modify a PDU session the gNB shall keep the NG-RAN configuration of that PDU session as it was configured prior the PDU SESSION RESOURCE MODIFY REQUEST message.
The gNB shall report to the AMF, in the PDU SESSION RESOURCE MODIFY RESPONSE message, the result for all the requested PDU sessions to be modified. For each PDU session:
-
A list of QoS Flows which are successfully modified shall be included in the QoS Flows Modified Item IEs.

-
A list of QoS Flowss which failed to be modified, if any, shall be included in the QoS Flows Failed to Modify Item IEs.
When the eNB reports unsuccessful modification of a QoS flow, the cause value should be precise enough to enable the AMF to know the reason for an unsuccessful modification, e.g., “Radio resources not available”, “Failure in the Radio Interface Procedure”.

Editor’s Note:
Further details are FFS.

8.2.3.3
Unsuccessful Operation

Editor’s Note:
Further details are FFS.

8.2.3.4
Abnormal Conditions

Editor’s Note:
Further details are FFS.

8.2.4
PDU Session Resource Indication

8.2.4.1
General

The purpose of the PDU Session Resource Indication procedure is to request the release or modification of already established QoS flow(s) or PDU Session Resources for a given UE. The procedure uses UE-associated signalling.

Editor’s Note:
Further details are FFS, e.g. whether the above text should be more specific on the current purpose which is to “indicate to 5GC that the gNB resource is not fulfilled” or instead be kept generic as it is.

8.2.4.2
Successful Operation
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Figure 8.2.4.2-1: PDU session resource indication

The gNB initiates the procedure by sending a PDU SESSION RESOURCE INDICATION message. 

Editor’s Note:
Further details are FFS.
The gNB initiates the procedure by sending a PDU SESSION RESOURCE INDICATION message to the AMF.
For each PDU session, the gNB may indicate in the PDU Session Modification Request Transfer IE the QoS flows for which the requested QoS target can no longer be fulfilled in the QoS Flows Requested to Modify Item IEs and may include associated assistance information (FFS). 
For each PDU session, the gNB may indicate in the PDU Session Modification Request Transfer IE the QoS flows which it has released in the QoS Flows Requested to Release Item IEs. For each reported QoS flow the cause value should be precise enough to enable the SMF to know the reason for the release, e.g., “Radio resources not available”.  

Upon reception of the PDU SESSION RESOURCE INDICATION message, the AMF shall, for each PDU session indicated in the PDU Session Resource Modification Request Item IEs, transfer the PDU Session Modification Request Transfer IE to the SMF entity associated with this PDU session. 

8.2.4.3
Abnormal Conditions

Editor’s Note:
Further details are FFS.

8.2.5
PDU Session Modification Indication

Editor’s Note:
Further details are FFS.

