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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, the signalling 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. 
This is why SA2 has built new QoS model and taken some interim agreements in [2]. RAN2 has also taken corresponding agreements at RAN2#95 and RAN2#95bis meeting.

At last RAN3#93bis some basic QoS principles for RAN have been captured in the RAN3 TR [4] in order to reflect these SA2 and RAN2 initial agreements. In the meantime SA2 and RAN2 have further made some progress and the QoS section of [4] can be further elaborated. 

This paper proposes to capture a detailed description of a generic QoS framework for RAN including FFS where decisions are still expected from RAN2 and SA2.
2
Description 
Description of the generic QoS framework for RAN
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 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 or more radio bearer(s) for one or several expected QoS class(es). A radio bearer applies similar QoS treatment to its packets. RAN can map QoS flows onto radio bearers using a 1-1 mapping (one QoS class, one radio bearer) or a N-1 mapping (N QoS classes mapped to same radio bearer).
Editor’s note: it is FFS if a 1-N mapping can also be used in RAN (one QoS class refined into multiple radio bearers)
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). The QoS treatment over the radio bearer and the number of radio bearers itself 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 paper has proposed a detailed description of a generic QoS framework for RAN representing the steps taken by RAN to apply the QoS model under definition in SA2 and RAN2. This framework includes editor’s note for each item where a decision from SA2 and RAN2 is still to be expected.

Proposal: it is proposed to capture the detailed description of RAN generic framework described in section 2 above into the section 11.X of the TR [4] as proposed in the annex A of this paper.
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9
QoS
Editor’s notes: Capture QoS related aspects.

9.1
Key principles for QoS in RAN
The following key principles apply for QoS in RAN:
-
RAN will apply a specific QoS profile based on information received from the Core Network. 

-
User plane marking for QoS is carried in encapsulation header on NG-U. 

-
RAN can receive QoS rules at PDU Session establishment using NG-C signalling.

Editor's note: The content of the QoS rule is FFS.
9.2
Detailed description of QoS in RAN
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 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 or more radio bearer(s) for one or several expected QoS class(es). A radio bearer applies similar QoS treatment to its packets. RAN can map QoS flows onto radio bearers using a 1-1 mapping (one QoS class, one radio bearer) or a N-1 mapping (N QoS classes mapped to same radio bearer).

Editor’s note: it is FFS if a 1-N mapping can also be used in RAN (one QoS class refined into multiple radio bearers)

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). The QoS treatment over the radio bearer and the number of radio bearers itself 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]. 
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Editor’s notes: Capture SON related aspects.

