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Introduction
In this contribution we discuss an open point from RAN3#99 meeting, on whether the NG-RAN can release a QoS flow that it cannot fullfil anymore, without the need to inform the CN of this release.
Discussion 
In RAN3#99, RAN3 discussion on NG Notification Control was marked as “to be continued”. The following is an open point from this discussion [1]:
· [bookmark: _Hlk510794917]Whether the NG-RAN is allowed to release a QoS flow that it cannot fullfil anymore, and for which no response or action has been received from the CN.
a. Continue to discuss the three suggested options (1, 2 or 3 messages) to support NG-RAN initiated release of a QoS flow
· Whether the NG-RAN needs to inform the CN of the release of the unfullfilled QoS flow. This was indicated by the following Chairman note:
a. “Release and forget” approach in 4G; should 5G follow the same approach?
The discussion on whether the NG-RAN is allowed to release a QoS flow for which no response/action was received from the CN, resulted in different opinions/proposals. For example, 
· the NG-RAN can initiate the release of the unfulfilled QoS flow, but it is the CN that will release the QoS flow (NAS signaling), hence, this means a Cl1 procedure is needed for the QoS flow release. 
· the NG-RAN node can release a QoS flow without waiting for the CN response, so only a Cl2 procedure (1 message) should be enough for the NG-RAN to notify the CN of the release of the QoS flow. This approach is (presumably) similar to LTE behavior (E-RAB notification indication) and is in line with RAN2 agreements.
In the following we re-visit the LTE behaviour in TS36.413 [2] and LS from RAN2 [3].
According to TS36.413 [2], the description on “E-RAB Release Indication – eNB initiated” procedure:
“the eNB can initiates the procedure of E-RAB release by sending an E-RAB RELEASE INDICATION message towards the MME”. 
Assuming similar behavior in 5G then: 
Observation 1: the NG-RAN can initiate the release of a QoS flow that the NG-RAN cannot fullfil anymore by sending an indication message. 
Nonetheless, it is also mentioned in the same section that:
“upon reception of the E-RAB RELEASE INDICATION message the MME shall normally initiate the appropriate release procedure on the core network side ...”. 
In other words, the MME will release the E-RAB, so a Cl1 procedure is needed. Assuming similar behaviour in 5G:
Observation 2: the CN shall release the QoS flow on the CN side. 
Proposal 1: RAN3 to agree that the NG-RAN node is allowed to initiate the release of a QoS flow using a Cl2 message. Then upon reception of the indication of QoS release message from NG-RAN, the CN shall initiate a QoS release procedure on the CN side, using a Cl1 procedure similar to 4G.
	8.2.3.2.2	E-RAB Release Indication – eNB initiated


Figure 8.2.3.2.2-1: E-RAB Release INDICATION procedure. Successful operation.
The eNB initiates the procedure by sending an E-RAB RELEASE INDICATION message towards the MME.
The E-RAB RELEASE INDICATION message shall contain at least one E-RAB released at the eNB, in the E-RAB Released List IE.
The eNB shall, if supported, report in the E-RAB RELEASE INDICATION message location information of the UE in the User Location Information IE.
Upon reception of the E-RAB RELEASE INDICATION message the MME shall normally initiate the appropriate release procedure on the core network side for the E-RABs identified in the E-RAB RELEASE INDICATION message.
…



In RAN2#NR AH 1801, RAN2 sent an LS to SA2 [3] requesting clarification on whether gNB can release a QoS flow:
	Notification Control
[…]
In RAN2’s understanding the gNB is allowed to  release a bearer/QoS flow for which a notification control to the CN is sent, and for which a response or action have not been received from the CN. This might be needed e.g. in overload conditions or in case of RLF. Concerns were expressed that not allowing the gNB to release a flow when notification control is enabled would leave radio resources under the control of 5GC.
[…]



In response, in SA2#126 meeting, SA2 clarified the handling of the Notification Control by updating its description in section 5.7.2.4 in TS23.501 [4] (as highlighted below). 
To our understand, both RAN2 and SA2 seem to agree that the NG-RAN can release the radio resources (i.e. bearer) of a QoS flow, which the NG-RAN cannot fulfil anymore, and without a release response or action from the CN. This is accepted for cases such as Radio link failure or RAN internal congestion.
Observation 3: the NG-RAN can release radio resources of a QoS flow, for which a notification control is sent to the CN and no response or action has been received from CN in cases such as RLF or RAN internal congestion.
	5.7.2.4	Notification control
In addition, a GBR QoS Flow may be associated with the parameter:
-	Notification control.
The Notification control indicates whether notifications are requested from the RAN when the GFBR can no longer (or again) be fulfilled for a QoS Flow during the lifetime of the QoS Flow. If, for a given GBR QoS Flow, notification control is enabled and the NG-RAN determines that the GFBR cannot be fulfilled, RAN shall send a notification towards SMF and keep the QoS Flow (i.e. while the NG-RAN is not delivering the requested GFBR for this QoS Flow), unless specific conditions at the NG-RAN require the release of the NG-RAN resources for this GBR QoS Flow , e.g. due to Radio link failure or RAN internal congestion. The RAN should try to fulfil the GFBR. Upon receiving a notification from the RAN that the GFBR cannot be fulfilled, the 5GC may initiate N2 signalling to modify or remove the QoS Flow. When applicable, NG-RAN sends a new notification, informing SMF that the GFBR can be fulfilled again. After a configured time, the NG-RAN may send a subsequent notification that the GFBR cannot be fulfilled.



[bookmark: _GoBack]Proposal 2: RAN3 to agree that the NG-RAN can release the radio resources of a QoS flow, for which a notification control is enabled and no response or action have been received from the CN, in cases such Radio link failure or RAN internal congestion.
Observation 4: NG-RAN to notify the CN of the release of radio resources of QoS flow(s) that cannot be fulfilled.
Proposal 3: RAN3 to agree that the NG-RAN will notify the CN of the release of radio resources of QoS flow(s) that cannot be fulfilled.
Conclusion  
The following are the observations and proposals in this contribution:
Observation 1: the NG-RAN can initiate the release of a QoS flow that the NG-RAN cannot fullfil anymore by sending an indication message to the CN. 
Observation 2: the CN shall release the QoS flow on the CN side. 
Observation 3: the NG-RAN can release radio resources of a QoS flow, for which a notification control is sent to the CN and no response or action has been received from CN in cases such as RLF or RAN internal congestion.
Observation 4: NG-RAN to notify the CN of the release of radio resources of QoS flow(s) that cannot be fulfilled.
Proposal 1: RAN3 to agree that the NG-RAN node is allowed to initiate the release of a QoS flow using a Cl2 message. Then upon reception of the indication of QoS release message from NG-RAN, the CN shall initiate a QoS release procedure on the CN side, using a Cl1 procedure similar to 4G.
Proposal 2: RAN3 to agree that the NG-RAN can release the radio resources of a QoS flow, for which a notification control is enabled and no response or action have been received from the CN, in cases such Radio link failure or RAN internal congestion.
Proposal 3: RAN3 to agree that the NG-RAN will notify the CN of the release of radio resources of QoS flow(s) that cannot be fulfilled.
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