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Abstract of the contribution: Update of QoS Interim agreements 
Introduction
The contribution introduces
The summary of the QoS mail discussions (28/6):
Possible agreements:
-	U-plane marking is carried in encapsulation header on NG3 (noting that the AT&T and CMCC answers also allow for an option where the QoS marking over NG3 is carried as part of the IP header).
-	Some pre-authorised QoS and/or default QoS is provided at PDU Session establishment to UE using NAS signalling.
-	Flow-specific QoS signalling via the C-plane (NG1, NG2 or AS-level) is needed for GBR traffic flows.
-	“Flow” is the finest granularity for QoS treatment in the NG system.
Proposals on which to focus further contributions:
-	Proposal 1: Try to conclude on the type of U-plane markings on NG3 and the need for U-plane markings in the radio protocol stack.
-	Proposal 2a: Try to clarify the type of information provided as default QoS (e.g. what non-service specific QoS looks like).
-	Proposal 2b: Try to conclude whether flow-level QoS for non-GBR traffic needs to be signalled via the C-plane (NG1, NG2 or AS-level).
-	Proposal 3: Try to conclude whether flow-level QoS signalling, when used (e.g. for GBR traffic), is performed using AS or NAS or both.
-	Proposal 4: Try to conclude whether there is a need for QoS differentiation of UE-initiated flows and whether this is achieved with or without C-plane signalling.
-	Proposal 5: Try to conclude whether Reflective QoS is supported based on U-plane markings or C-plane signalling, and whether it applies to non-IP traffic. 
-	Proposal 6: Try to conclude on the need for per-packet markings such as PDPI.
The assumption is that the possible agreements will be proposed as interim agreements and that the focus list require some more discussions. 

For the possible agreements bullets, some may require some re-formulation and further clarifications before they are proposed as interim agreements e.g.:
-	wrt ““Flow” is the finest granularity for QoS treatment in the NG system.”
"Flow" should be clarified to be “PDU Flow”
-	wrt "Flow-specific QoS signalling via the C-plane (NG1, NG2 or AS-level) is needed for GBR traffic flows"
Flow-specific QoS signalling via the C-plane is also needed for service specific “non-GBR” flows added after the PDU session establishment, as otherwise RAN may reserve unnecessarily  resources. In addition it should be possible (but optional) to provide the access network with QoS parameters required bitrate (minimum bitrate) and maximum bitrate for non-GBR flows which would be hard to provide over UP.

Further, here are some proposals for the resolution of the aspects which require further discussions with some rationale.
-	Proposal 1: Try to conclude on the type of U-plane markings on NG3 and the need for U-plane markings in the radio protocol stack.
The classification is done in the CN_CP and in the UE. The RAN needs to know which Radio Bearer to pass the packet on towards the UE based on PDU FlowID, PFI. The UL marking based on PDU FlowID can be used by the core to validate the UE classification. So, PFI ID is needed both in the UP marking on radio and on NG3.
Proposal for resolution: 
The CN_UP mark packets on NG3 with PFI and the UE marks UL packets with PFI on Uu.

-	Proposal 2a: Try to clarify the type of information provided as default QoS (e.g. what non-service specific QoS looks like).
The information/QoS parameters are the same for any PDU Flow, but some of the parameters could be optional. The PDU session QoS may include parameters valid for the whole PDU session, e.g. aggregated MBR.
Proposal for resolution:  
All PDUs of a PDU session are submitted to a PDU session aggregated packet forwarding/treatment in the network. This treatement is is described by a PDU session QoS. 
Within the PDU session, PDUs may be given a per PDU flow differentiated treatment in the network. The differentiated treatement may be service specific (i.e. SDF specific) or non-service specific (i.e a default treatment for PDUs in the PDU session).

-	Proposal 2b: Try to conclude whether flow-level QoS for non-GBR traffic needs to be signalled via the C-plane (NG1, NG2 or AS-level).
The PDU flow QoS should be distributed via the C-Plane (in advance or on demand). 
The motivation is that configuring the RAN to handle any nonGBR PDU flow, may imply an unnecessary reservation of RAN resources to retain the separation of the PDU flows in different queues. In addition, it should be possible (but optional) to provide the access network with bitrates such as required bitrate (minimum bitrate) and maximum bitrate for non-GBR PDU flows, which is most simply done by sending those over the C-Plane. 
Proposal for resolution:  
The differentiated treatment associated to a PDU FlowId is described by a PDU Flow QoS distributed by the CN_CP, over the control plane, to the CN_UP, AN and optionally to the UE.
The differentiated treatment to be given to the PDUs (i.e. the Flow QoS associated to a FlowId) may be distributed at PDU session establishment or on demand at any time during the PDU session lifetime.

-	Proposal 3: Try to conclude whether flow-level QoS signalling, when used (e.g. for GBR traffic), is performed using AS or NAS or both.
There is no need to signal any explicit PDU Flow QoS information over AS, i.e. only PDU FlowId

-	Proposal 5: Try to conclude whether Reflective QoS is supported based on U-plane markings or C-plane signalling, and whether it applies to non-IP traffic. 
Generally, the binding of an SDF to a certain PDU Flow is based on filters. In case the filter is not provided, the treatment given will be based on the default PDU Flow QoS. It is straightforward that a Reflective QoS mode of operation may be indicated by the network to the UE through an unambiguous, unused, standardized UL filter value, such as IP address 0.0.0.0 and mask 32 for IP traffic.
Proposal for resolution: The Reflective QoS function may be indicated by the network to the UE through an unambiguous, unused, standardized UL filter value

-	Proposal 6: Try to conclude on the need for per-packet markings such as PDPI.
A PDPI could allow to indicate a minimum bit rate for a PDU flow. There may be a need to introduce a MinBitRate, but it could be signalled as part of the QoS over the CP.To let the CN_UP to mark packets with different  PDPIs (with no knowledge of the significance of the packets) does not provide an advantage compared to letting the enforcement node to drop packets based on the target MinBitRate and available resources. If the network can differentiate a part of an SDF as having a higher priority, it is possible to separate it into a different PDU flow
Proposal for resolution: There is no need for any addiitonal per-packet markings such as PDPI.

Proposal
It is proposed to capture the following updates in TR 23.799.

***** First Change *****
[bookmark: _Toc453184351]8.3	Interim Agreements on Key Issue #2 QoS Framework
Interim agreements for Key issue #2 QoS framework are as follows:
1)	Support Reflective QoS over RAN under control of the network. The network decides on the QoS to apply, reflects the DL traffic and the UE reflects the DL QoS for associated UL traffic.
Editor’s note: How reflective QoS is supported will be discussed as part of the solutions.
2)	All PDUs of a PDU session are submitted to a PDU session aggregated packet forwarding/treatment in the network. This treatement is is described by a PDU session QoS. 
3) Within the PDU session, PDUs may be given a per PDU flow differentiated treatment in the network. The differentiated treatement may be service specific (i.e. SDF specific) or non-service specific (i.e a default treatment for PDUs in the PDU session). 
4) A PDU flow corresponds to the finest granularity of differentiated treatment a PDU session can offer to a service data unit flow (SDF).
5)	The PDU’s differentiated treatment in the network is indicated  through a marking in the PDU encapsulation header.
6)	PDUs to be given a differentiated treatement and belonging to a PDU Flow are identified with a flow identifier, i.e a PDU FlowId, in the PDU encapsulation header.
7) The differentiated treatment associated to a PDU FlowId is described by a PDU Flow QoS distributed by the CN_CP, over the control plane, to the CN_UP, AN and optionally to the UE.
8)	The differentiated treatment to be given to PDU Flows (i.e. the Flow QoS associated to a FlowId) may be distributed at PDU session establishment or on demand at any time during the PDU session lifetime.
9) The UE marks UL packets with PDU FlowId and packets on NG3 are marked with PDU FlowId.
10) The Reflective QoS function may be indicated by the network to the UE through an unambiguous, unused, standardized UL filter value.	

***** End of Change *****
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