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1
Introduction

This document discusses ambiguities with stage 2 and stage 3 statements concerning Notification Control.
2
Discussion

23.501
In 23.501, it is clearly stated in 5.7.2.4 that 

The QoS Parameter Notification control parameter 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. Notification control may be used for a GBR QoS Flow if the application traffic is able to adapt to the change in the QoS (e.g. if the AF is capable to trigger rate adaptation).

However, further down the text becomes a bit unclear (and part of that wording was obviously used in RAN specifications):
If, for a given GBR QoS Flow, notification control is enabled and the NG-RAN determines that the GFBR cannot be guaranteed, 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.

The verb “enabled” is not as strong as “requested”, “requested” is an imperative statement, whereas “enabled” is not. However, we believe that the overall idea concept is still that Notification Control for a QoS flow indicates a clear requirement to activate the notification mechanism at RAN.

Observation 1
TS 23.501, although slightly ambiguous, specifies a clear requirement how the RAN should behave in case the Notification Control parameter is set for a QoS flow.
Proposal 1
As for 23.501, it is proposed to leave it up to SA2 to possibly correct the slight ambiguity in section 5.7.2.4
38.413
38.413, contains a Notification procedure for GBR QoS flows that cannot fulfil the requested QoS any more, and, the definition of the Notification Control QoS parameter itself:
<<<<<<<<<<<<<<<<<<<< Next 38.413 Quote >>>>>>>>>>>>>>>>>>>>

8.2.4
PDU Session Resource Notify

8.2.4.1
General

The purpose of the PDU Session Resource Notify procedure is to notify that the already established QoS flow(s) or PDU session(s) for a given UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node for which a notification is issued. The procedure uses UE-associated signalling.

<<<<<<<<<<<<<<<<<<<< Next 38.413 Quote >>>>>>>>>>>>>>>>>>>>

9.2.1.7
PDU SESSION RESOURCE NOTIFY

This message is sent by the NG-RAN node to notify that the already established QoS flow(s) or PDU session resource(s) for a given UE are released or not fulfilled anymore or fulfilled again by the NG-RAN node.

Direction: NG-RAN node ( AMF
<<<<<<<<<<<<<<<<<<<< Next 38.413 Quote >>>>>>>>>>>>>>>>>>>>

9.3.1.10
GBR QoS Flow Information

This IE indicates QoS parameters for a GBR QoS flow for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	..
	
	
	
	

	Notification Control
	O
	
	ENUMERATED (notification enabled, ...) 
	Details in TS 23.501 [9].

	..
	
	
	
	


<<<<<<<<<<<<<<<<<<<< 38.413 Quote End >>>>>>>>>>>>>>>>>>>>

Observation 2
TS 38.413, several different wording are used, like “issued” in the procedure description of the PDU Session Resource Notify procedure, and, it seems that in the GBR QoS Flow Information IE the name of the enumeration follows the ambiguous statement in 23.501. The tabular specification of the PDU SESSION RESOURCE NOTIFY message could be updated to be more specific.
Proposal 2
38.413 should be corrected along observation 2.
38.423
In 38.423, the same functionality as in 38.413 is provided: An Indication procedure and the QoS Parameter definition. 

<<<<<<<<<<<<<<<<<<<< Next 38.423 Quote >>>>>>>>>>>>>>>>>>>>

8.3.10
Notification Control Indication

8.3.10.1
General

The purpose of the Notificaton Control indication procedure is to provide information that for already established GBR QoS flow(s) for which notification control has been enabled, the NG-RAN node involved in Dual Connectivity cannot fulfill GFBR anymore or that it can fulfill the GFBR again.

The procedure uses UE-associated signalling.

<<<<<<<<<<<<<<<<<<<< Next 38.423 Quote >>>>>>>>>>>>>>>>>>>>

9.1.2.21
NOTIFICATION CONTROL INDICATION

This message is sent to notify that the already established QoS flow(s) for a given UE are not fulfilled anymore or fulfilled again.

Direction: S-NG-RAN node ( M-NG-RAN node and M-NG-RAN node ( S-NG-RAN node.
<<<<<<<<<<<<<<<<<<<< Next 38.423 Quote >>>>>>>>>>>>>>>>>>>>

9.2.3.6
GBR QoS Flow Information

This IE indicates QoS Parameters for a GBR QoS Flow for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	...
	
	
	
	

	Notification Control
	O
	
	ENUMERATED (notification requested, ...)
	Notification control is specified in TS 23.501 [7]

	...
	
	
	
	


<<<<<<<<<<<<<<<<<<<< Next 38.423 Quote >>>>>>>>>>>>>>>>>>>>

9.2.3.57
QoS Flow Notification Control Indication Info

This IE provides information about QoS flows of a PDU Session Resource enabled with notification control.

<<<<<<<<<<<<<<<<<<<< 38.423 Quote End >>>>>>>>>>>>>>>>>>>>

Observation 3
TS 38.423, seems to be partly correct, partly following ambiguities stemming from the second quote in 23.501.
Proposal 3
For TS 38.423, it is proposed to choose a wording that follows the imperative nature of the QoS parameter.
38.463
On E1, there is in principle only a “copy” of the QoS Flow QoS Parameters signalled to the CU-UP, but there is no reporting enabled. So, the only place where this parameter is mentioned is in section 9.3.1.30, 
<<<<<<<<<<<<<<<<<<<< Next 38.463 Quote >>>>>>>>>>>>>>>>>>>>

9.3.1.30
GBR QoS Flow Information

This IE indicates QoS parameters for a GBR QoS flow for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	...
	
	
	
	

	Notification Control
	O
	
	ENUMERATED (notification enabled, ...) 
	Details in TS 23.501 [20].

	...
	
	
	
	

	
	
	
	
	

	
	
	
	
	


<<<<<<<<<<<<<<<<<<<< 38.463 Quote End >>>>>>>>>>>>>>>>>>>>

Observation 4
TS 38.463, it seems that Notification Control is not needed, as QoS monitoring was assumed to be performed in the DU.
Proposal 4
We could align E1 with F1 and remove the notification control QoS parameter, as there is no function in CU-UP associated with this parameter.
38.473
In 38.473, the same functionality as in 38.413/423 is provided: An Indication procedure and the QoS Parameter definition. 

<<<<<<<<<<<<<<<<<<<< Next 38.473 Quote >>>>>>>>>>>>>>>>>>>>

8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB, and DRB configuration. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation

...

If the Notification Control IE is included in the DRB to Be Setup List IE and it is set to active, the gNB-DU shall, if supported, monitor the QoS of the DRB and notify the gNB-CU if the QoS cannot be fulfilled any longer or if the QoS can be fulfilled again. The Notification Control IE can only be applied to GBR bearers.

...

<<<<<<<<<<<<<<<<<<<< Next 38.473 Quote >>>>>>>>>>>>>>>>>>>>

8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation

...

If the Notification Control IE is included in the DRB to Be Setup List IE or the DRB to Be Modified List IE and it is set to active, the gNB-DU shall, if supported, monitor the QoS of the DRB and notify the gNB-CU if the QoS cannot be fulfilled any longer or if the QoS can be fulfilled again. The Notification Control IE can only be applied to GBR bearers.

...

<<<<<<<<<<<<<<<<<<<< Next 38.473 Quote >>>>>>>>>>>>>>>>>>>>

8.3.7
Notify

8.3.7.1
General

The purpose of the Notify procedure is to enable the gNB-DU to inform the gNB-CU that the QoS of an already established GBR DRB cannot by fulfilled any longer or that it can be fulfilled again. The procedure uses UE-associated signalling.

8.3.7.2
Successful Operation
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Figure 8.3.7.2-1: Notify procedure. Successful operation. 

The gNB-DU initiates the procedure by sending a NOTIFY message. 

The NOTIFY message shall contain the list of the GBR DRBs associated with notification control for which the QoS is not fulfilled anymore or for which the QoS is fulfilled again by the gNB-DU.

Upon reception of the NOTIFY message, the gNB-CU may identify which are the affected PDU sessions and QoS flows. The gNB-CU may inform the 5GC that the QoS for these PDU sessions or QoS flows is not fulfilled any longer or it is fulfilled again.

<<<<<<<<<<<<<<<<<<<< Next 38.473 Quote >>>>>>>>>>>>>>>>>>>>

9.2.2.13

NOTIFY

This message is sent by the gNB-DU to notify the gNB-CU that the QoS for already established DRBs associated with notification control is not fulfilled any longer or it is fulfilled again.

Direction: gNB-DU ( gNB-CU
<<<<<<<<<<<<<<<<<<<< Next 38.473 Quote >>>>>>>>>>>>>>>>>>>>

9.3.1.56
Notification Control

The Notification Control IE indicates whether the notification control for a given DRB is active or not-active. If the notification control is set to active, the gNB-DU shall, if supported, monitor the QoS of the DRB and notify the gNB-CU.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Notification Control 
	M
	
	ENUMERATED(Active, Not-Active, ...)
	


<<<<<<<<<<<<<<<<<<<< Next 38.473 Quote >>>>>>>>>>>>>>>>>>>>

9.3.1.46
GBR QoS Flow Information

This IE indicates QoS parameters for a GBR QoS flow or GBR bearer for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate in DL. Details in TS 23.501 [21].
	-
	-

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate in UL. Details in TS 23.501 [21].
	-
	-

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.22
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [21].
	-
	-

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.22
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [21].
	-
	-

	Maximum Packet Loss Rate Downlink
	O
	
	Maximum Packet Loss Rate
9.3.1.50
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Details in TS 23.501 [21].
	-
	-

	Maximum Packet Loss Rate Uplink
	O
	
	Maximum Packet Loss Rate
9.3.1.50
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Details in TS 23.501 [21].
	-
	-


<<<<<<<<<<<<<<<<<<<< 38.473 Quote End >>>>>>>>>>>>>>>>>>>>

Observation 5
TS 38.473, unlike the other specifications, the Notification Control QoS parameter is not contained in the GBR QoS Flow Information IE. On top of that it seems that the definition of the F1AP Notification Control IE is clearly stating a requirement on the receiving (DU) side how to behave in case it is set to “active”. How Notification Control is set at the CU side is not part of F1AP scope.
Proposal 5
TS 38.473 can be left unchanged.
3
Conclusion
We have been going through NG/Xn/E1/F1AP and have reviewed the specification of the QoS Flow QoS Parameter “Notification Control” based on statements in TS 23.501.
We have observed the following:

Observation 1
TS 23.501, although slightly ambiguous, specifies a clear requirement how the RAN should behave in case the Notification Control parameter is set for a QoS flow.

Observation 2
TS 38.413, several different wording are used, like “issued” in the procedure description of the PDU Session Resource Notify procedure, and, it seems that in the GBR QoS Flow Information IE the name of the enumeration follows the ambiguous statement in 23.501. The tabular specification of the PDU SESSION RESOURCE NOTIFY message could be updated to be more specific.

Observation 3
TS 38.423, seems to be partly correct, partly following ambiguities stemming from the second quote in 23.501.

Observation 4
TS 38.463, it seems that Notification Control is not needed, as QoS monitoring was assumed to be performed in the DU.

Observation 5
TS 38.473, unlike the other specifications, the Notification Control QoS parameter is not contained in the GBR QoS Flow Information IE. On top of that it seems that the definition of the F1AP Notification Control IE is clearly stating a requirement on the receiving (DU) side how to behave in case it is set to “active”. How Notification Control is set at the CU side is not part of F1AP scope.

We propose:
Proposal 1
As for 23.501, it is proposed to leave it up to SA2 to possibly correct the slight ambiguity in section 5.7.2.4

Proposal 2
38.413 should be corrected along observation 2.

Proposal 3
For TS 38.423, it is proposed to choose a wording that follows the imperative nature of the QoS parameter.

Proposal 4
We could align E1 with F1 and remove the notification control QoS parameter, as there is no function in CU-UP associated with this parameter.

Proposal 5
TS 38.473 can be left unchanged.

It is proposed to agreed on the TPs for NG/Xn/E1AP in R3-185952/3/4
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