[bookmark: _GoBack][bookmark: _Ref452454252]3GPP TSG-RAN WG2 #100	R2-1712358
Reno, USA, November 27th - December 1st 2017	


Agenda item:	10.2.17
Source:	Nokia, Nokia Shanghai Bell
Title:	Notification Control for GBR QoS Flows
WID/SID:	NR_newRAT-Core - Release 15
Document for:	Discussion and Decision
1	Introduction
At RAN2#98, the notification control for GBR QoS flows agreed in SA2 was discussed and an LS was sent asking the following questions [R2-1706143]:
Regarding the related information per QoS flow in the SA2 LS, RAN2 would like to recommend SA2 to clarify the use and corresponding actions from CN/RAN related to the notification control to CN/RAN and their influence to the RAN design if the QoS targets cannot be fulfilled in RAN. For example, if the gNB is expected to release a corresponding 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.
Although SA2 never sent a reply back, further details on how notification operates have been agreed in SA2. The purpose of this contribution is to discuss these recent changes to understand whether the concerns RAN2 expressed earlier are still relevant.
2	Notification Control
SA2 has recently agreed that for GBR QoS flows, when RAN is unable to fulfil the target bit rate, it can either initiate release towards SMF or perform Notification control. In case of former, the QoS flow is released but in case of later, RAN keeps the QoS flow trying to fulfil [S2-178045, S2-178110]:
-	The Resource Type determines if dedicated network resources related QoS Flow-level Guaranteed Flow Bit Rate (GFBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR QoS Flow are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non GBR QoS flow may be pre-authorized through static policy and charging control. There are two kinds of GBR resource types, GBR and Delay critical GBR. Both resource types are treated the same, except that the definition of PDB and PER are different. AN may release the QoS flow and indicate the QoS flow release to the SMF (e.g. when radio conditions do not allow the AN to maintain all the GBR QoS flows).
-	(R)AN may release any QoS Flow and indicate the QoS Flow release to the SMF. If notification control is configured for a GBR Flow, a notification is sent to SMF when the (R)AN decides the QoS targets of the flow cannot be fulfilled. (R)AN sends the N2 message (PDU Session ID, N2 SM information) to the AMF. The N2 SM information includes the QFI, User location Information, and an indication that the QoS Flow is released or a notification indicating that the QoS targets cannot be fulfilled. The AMF invokes Nsmf_PDUSession_UpdateSMContext (N2 SM information).
According to these agreements, the gNB has two choices when it cannot meet the QoS targets of a flow:
1)	it can release the QoS flow; or
2)	it can send a notification to the SMF.
Observation 1: according to SA2, when a gNB cannot meet the QoS targets of a flow, it can either signal to the SMF a release or just a notification.
Releasing a flow is consistent with the concept of guaranteeing a bit rate and with the RAN behaviour for admission control during handover and SN addition during dual connectivity operation. There is no best effort behaviour w.r.t to GBR services. If a e/gNB accepts a GBR bearer/flow it must satisfy the QoS targets of that bearer/flow. 
Observation 2: releasing the flow is consistent with intra-RAN operations for mobility and dual connectivity.
The possibility of notifying that a GBR cannot be fulfilled anymore raises a few questions:
-	What should the SMF do without knowing how much of the GBR cannot be fulfilled?
-	If the SMF takes no action, should the gNB release the flow or try to fulfil the QoS target again?
-	Why would a gNB accept a GBR flow in the first place if it cannot guarantee the QoS target?
-	Should the new behaviour propagate to RAN operations for mobility and dual connectivity?
Observation 3: the possibility of notifying that the QoS targets of a GBR flow cannot be met without releasing the QoS flow makes the concept of guaranteeing a bit rate unreliable, and RAN handling of GBR flows unpredictable.
4	Conclusion
This contribution has discussed the handling of GBR flows in RAN and has observed the following:
Observation 1: according to SA2, when a gNB cannot meet the QoS targets of a flow, it can either signal to the SMF a release or just a notification.
Observation 2: releasing the flow is consistent with intra-RAN operations for mobility and dual connectivity.
Observation 3: the possibility of notifying that the QoS targets of a GBR flow cannot be met without releasing the QoS flow makes the concept of guaranteeing a bit rate unreliable, and RAN handling of GBR flows unpredictable.
The only action the SMF can take if the guaranteed bit rate is to be truly maintained is to release the flow and find a gNB that can handle such a flow. The only action a gNB can take when a guaranteed bit rate cannot be met anymore is to release the flow. Thus, in order to be consistent with intra-RAN operation and the concept of having to guarantee a bit rate, it is suggested not to have any notification in Rel-15.
Proposal 1: if a gNB cannot meet the QoS targets of a GBR flows, it shall release the QoS flow.



