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1 Introduction
RAN3 has agreed during the study phase PDU Session Management procedures over NG interface and in particular the PDU Session Modification procedure.

However all the PDU Session related procedures foreseen in [4] have been agreed initiated from the CN. In section 10.2.3.2 of [4] we have:
The NG Session Modification is initiated by the NG CP over the NG-C interface in order to modify the PDU Session and the context for the PDU session in the gNB. 
-
At step 1 the NG CP initiates the PDU Session Modification procedure containing the identifier of the session to be modified and the session parameters to be modified (e.g. QoS information).
And in the same section 10.2.3.2:

The NG Session Release is initiated by the NG CP over the NG-C interface in order to release the PDU Session and the context for the PDU session in the gNB.
-
At step 1 the NG CP initiates the PDU Session Release procedure containing the identifier of the session to be released.
In this paper we investigate PDU session related procedures initiated from gNB.

2 Description
The concept of GBR flows has been defined by SA2 in [2]. This is equivalent to former GBR bearers and has an attribute of guaranteed bit rate. 

QoS Flow modification

Under resource constraints the gNB could also become unable to satisfy the QoS for certain GBR QoS flows in terms of bit rate. 

SA2 has actually defined the following attributes for GBR flows: 

Each GBR QoS flow is in addition associated with the following QoS parameters (details are described in clause 5.7.2):

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL;

-
Maximum Flow Bit Rate (MFBR) - UL and DL;

-
Notification control.

The GFBR denotes the bit rate that can be expected to be provided by a GBR QoS flow. The MFBR limits the bit rate that can be expected to be provided by a GBR QoS flow (e.g. excess traffic may get discarded by a rate shaping function).

The Notification control parameter has been agreed by SA2 to indicate whether notification should be made by gNB if the QoS targets cannot be fulfilled for a QoS GBR flow during the lifetime of the QoS Flow. 

One use case can be that due to some overload conditions the gNB indicates to the SMF that it cannot sustain any longer the requested bit rate. The SMF could then take the initiative to modify the QoS e.g. allocate a lower bit rate. 
For example, the bit rate of a video service could get downgraded and the SMF could make this decision as a preferred choice compared to releasing the service.

The notification control parameter of the QoS Characteristics has been acknowledged at last SA2 to be associated with an uplink notification message (see section 5.7.2 of [2]):
If it is set and QoS targets cannot be fulfilled, RAN sends a notification towards SMF.
This notification can be considered as a request message to modify the PDU session which the SMF may accept or not.

NOTE: This Notification control is currently FFS for non GBR flow.

Proposal 1: Support a gNB initiated PDU Session Modification Request message over NG interface including QoS Flows for which the QoS targets can no longer be met.
QoS Flow Release 
Because QoS prioritization will also apply in 5G, some flows may be of higher priority than others and this can play a role at admission control. It is possible that under resource constraint some pre-emption actions are taken by gNB which could lead up to decisions to remove some QoS flows.

The gNB should be able to generate a PDU Session Modification to request removal of some QoS flows.

The same message could be used as the one defined above for notification control.

Proposal 2: the gNB initiated PDU Session Modification Request message can also be generated over NG interface to request the release of certain QoS flows.
3 Conclusion and proposal
In this paper we have reviewed the latest agreements from SA2 with regards to QoS requirements and in particular with regards to GBR QoS flows. 
To fulfil the requirements expressed in [2] we propose to introduce a new procedure initiated by gNB allowing to request a release or a modification of QoS flow.

Proposal 1: Support a gNB initiated PDU Session Modification Request over NG interface including QoS Flows for which the QoS targets can no longer be met. 

Proposal 2: the gNB initiated PDU Session Modification Request message can also be generated over NG interface to request the release of certain QoS flows
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