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1
Introduction
Experiences from live LTE networks have shown that they don’t easily adapt to support efficient QoS differentiation of the prevailing traffic mix, which largely consists of OTT applications. Indeed, to differentiate a given application, a dedicated EPS bearer needs to be established. However, the signaling procedures for establishing an end to end bearer are too slow for e.g. short-lived TCP sessions, typical for many OTT applications. These signalling procedures would incur huge signalling overhead if they were to establish one dedicated bearer per OTT application. 
In the meantime at last SA2#116 and SA2#116bis some interim agreements on the QoS framework have been made in section 8 in TR 23.799 [2]. Moreover, at last RAN2#95 meeting, RAN2 has confirmed SA2 interim agreements, worked on them, and taken corresponding agreements (see tdoc [5]).
This paper presents a generic QoS framework based on in-band signaling over NG-U which aims at addressing the above limitations. This QoS framework is aligned with current SA2 interim agreements for QoS framework and RAN2 agreements. 
Moreover the generic approach is taken here-below i.e. it tries to include all current candidate solutions in SA2 TR [2] in a common denominator, including FFS wherever needed which RAN3 could lift over time as SA2 solves these open points.
2
Description of the QoS Framework
The following generic high level architecture diagram represents the content-aware QoS framework.

[image: image1.emf]AF

UE

CN  CP functions

CN UP functions

NextGen-

RAN

NG5

NG1-C

NG4

NG1-U

Content 

Awareness 

Function  -

RAN

NG6

 


A generic approach is taken for the QoS framework below i.e. it tries to include all current candidate solutions in SA2 TR [2] in a common denominator, including FFS wherever needed which RAN3 could lift over time as SA2 solves these open points.
Description of the generic QoS framework and NG impacts
1. At PDU Session creation, the CN CP may signal QoS rules to the CN UP and to the RAN. The QoS rules are used by CN UP to detect and classify accordingly the flows received for this PDU session into QoS class(es).
Editor’s note 1: step 1 depends on whether the QoS classes are standardized (a la LTE QCI) or not standardized. If standardized, the CN UP can classify according to standards definition.

Editor’s note 2: when signaled, it is FFS whether QoS rules are a set of QoS parameters corresponding to each QoS class (transport QoS as defined in TR 23.799 [2]) or whether QoS rules are more generic (intent level QoS rules as defined in TR 23.799 [2]). 
2. At PDU session creation the RAN may create in anticipation one radio bearer for one or several expected QoS class(es). A radio bearer applies similar QoS treatment to its packets.
Editor’s note: it is FFS if a 1-1 mapping is used (one QoS class, one radio bearer) or a N-1 mapping is used in RAN (multiple QoS classes can be mapped to a same radio bearer)

3. When traffic is sent each QoS class is then signaled in-band from CN UP to RAN over NG-U by packet marking with a QoS indicator in NG-U encapsulation header. 

4. When receiving a marked packet over NG-U the RAN maps it over the adequate radio bearer according to the (received or standardized) QoS rules. The RAN may create an additional radio bearer at this stage if no suitable radio bearer has been created at step 2 (e.g. new QoS indicator received).

Editor’s note: the QoS treatment over the radio bearer and the number of radio bearers itself - in case of N-1 mapping is used – may be influenced by radio conditions.

Editor’s note: this radio bearer creation process is to be discussed with RAN2.

5. For uplink packets, reflective QoS controlled by the network may be applied as defined in TR 23.799 [2]. 

3
Conclusion and proposals
This scheme presents the following key features:

· There is no more the concept of bearers over NG but only on the radio interface. Control Plane signaling over NG-C is only exchanged at time of PDU session creation which avoids control plane signaling associated with OTT traffic.
· Different flows of a same PDU session corresponding to different OTT non-GBR applications can still receive adequate differentiated QoS handling through separate radio bearers

· In some schemes, the proposed framework allows QoS handling to be flexibly adapted according to varying radio conditions.
The framework above has taken a generic approach in the sense that it tried to include all current candidate solutions in SA2 TR [2] in a common denominator, including FFS wherever needed which RAN3 could lift over time as SA2 and RAN2 solve these open points.

Proposal 1: it is proposed to capture the generic framework described in section 2 above into the section 11 of the TR [4] as proposed in the annex A of this paper.
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Annex A
11
QoS
Editor’s notes: Capture QoS related aspects.

11.1
Scope of QoS for new RAT
Experiences from live LTE networks have shown that they don’t easily adapt to support efficient QoS differentiation of the prevailing traffic mix, which largely consists of OTT applications. Indeed, to differentiate a given application, a dedicated EPS bearer needs to be established. However, the signaling procedures for establishing an end-to-end bearer are too slow for e.g. short-lived TCP sessions, typical for many OTT applications. Also these signalling procedures would incur huge signalling overhead if they were to establish one dedicated bearer per OTT application. 
The generic QoS framework described below is based on in-band signalling and aims at addressing the above limitations.
Editor’s note: the framework below has taken a generic approach in the sense that it tried to include all current candidate solutions in SA2 TR [2] in a common denominator, including FFS wherever needed which RAN3 could lift over time as SA2 and RAN2 solve these open points.
11.2
Description of the QoS Framework over NG interface
The following generic high level architecture diagram represents the content-aware QoS Framework:
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Figure 11.2 -1: content-aware QoS Framework
Description of the generic QoS framework and NG impacts
1. At PDU Session creation, the CN CP may signal QoS rules to the CN UP and to the RAN. The QoS rules are used by CN UP to detect and classify accordingly the flows received for this PDU session into QoS class(es).

Editor’s note 1: step 1 depends whether the QoS classes are standardized (a la LTE QCI) or not standardized. If standardized, the CN UP can classify according to standards definition.

Editor’s note 2: when signaled, it is FFS whether QoS rules are a set of QoS parameters corresponding to each QoS class (transport QoS as defined in TR 23.799 [6]) or whether QoS rules are more generic (intent level QoS rules as defined in TR 23.799 [6]).

2. At PDU session creation the RAN may create in anticipation radio bearers to serve one or several of the expected QoS class(es). A radio bearer applies similar QoS treatment to its packets.

Editor’s note: it is FFS if a 1-1 mapping is used (one QoS class, one radio bearer) or a N-1 mapping is used in RAN (multiple QoS classes mapped to a same radio bearer)

3. When traffic is sent each QoS class is then signaled in-band from CN UP to RAN over NG-U by packet marking with a QoS indicator in the NG-U encapsulation header. 

4. When receiving a marked packet over NG-U the RAN maps it over the adequate radio bearer according to the (received or standardized) QoS rules. The RAN may create an additional radio bearer at this stage if no suitable radio bearer has been created at step 2 (e.g. new QoS indicator received).

Editor’s note: the radio bearer creation process is to be discussed with RAN2.
Editor’s note: it is FFS if the QoS treatment over the radio bearer and the number of radio bearers itself - in case of N-1 mapping is used – may be influenced by radio conditions.
5. For uplink packets, reflective QoS controlled by the network may be applied as defined in TR 23.799 [6]. 

12
SON
Editor’s notes: Capture SON related aspects.
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