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Abstract of the contribution: 
This contribution aims to discuss the different options for implementing Reflective QoS and includes clarification of the current interim agreement for Reflective QoS.
Introduction

In the interim agreements on Key Issue #2 QoS Framework it is stated that the system shall support Reflective QoS. 

1. Support Reflective QoS over RAN under control of the network. The network decides on the QoS to applyon the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new implicit QoS rule. The packet filter in the implicit QoS rule is derived from the header of the DL packet.
This contribution discuss how Reflective QoS can be implemented in the system, and proposes some additions to the interim agreement above.  
Discussion

Packet filters are used for classification of traffic, to bind data packets into QoS flows.

The principle for classification is illustrated below:
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The purpose for Reflective QoS (Interim Agreement #1 on QoS framework) is twofold: objective i) to minimize the control signalling over NG1 between CN_CP and UE by not having to send UL filters to enable flow differentiation in uplink, and objective ii) to enable QoS differentiation of flows where it is not possible or difficult to send filters over NG1. This can for example be services where the traffic comes from a large number of IP addresses, or where the filter defintions change very often (and therefore would require frequent updates of the filter defintions.
In order to agree and what is meant with Reflective QoS, more details on the functionality needs to be decided. 

Reflective QoS is a function related to the classification of data packets in the UE.
As seen in the figure above, there are two types of filters applied in the UE, the “NAS” filters that are used for mapping packets into flows and the “AS” filters that are used for mapping flows into DRBs. For Reflective mode, there are two possible ways for the UE to reflect traffic:

· Alt 1: NAS filters are not sent to the UE, but the UE classifies the UL packets to the same PDU Flow/QoS Flow as the corresponding previously received DL traffic and mark the packet with the PDU Flow ID/QoS Flow ID
· Alt 2: Neither NAS nor AS filters are sent to the UE, but the UE reflects the traffic on the same DRB as the corresponding previously received DL traffic.
To keep the same granularity of classification for the DL and UL traffic when Reflective QoS is used the UE/AN shall mark  the UL packets to the same QoS Flow as the corresponding DL traffic is marked with.This can be achieved either with Alternative 1 or Alternative 2 but the different alternatives give different requirements on the UE and AN and should be discussed with the RAN groups. 
Proposal 1: For Reflective QoS  the UL packets shall be marked with the same QoS Flow ID as the corresponding DL packets to enable the network to have the same flow granularity for downlink and uplink traffic for flows with Reflective QoS. 
For UE initiated traffic, when no previously marked DL packets have been received for the flow, the UE have no information for classification, and therefore the UL packet will be treated with the default QoS treatment for the network. When a DL traffic have been received, the UE can mark the UL traffic with the the same marking as the corresponding DL traffic, and the reflective QoS can be applied to the packets.
As discussed above, one objective for introducing Reflective QoS is to minimize the need of signalling to the UE. However, the solution still needs to be flexible to handle PDU sessions consisting of flows with different requirements. It shall be a configuration choice how Reflective QoS shall be used, and the framework offers the possibility to use it.
Proposal 2: It shall be possible to have flows with Reflective QoS and flows with explicit filters for traffic classication in the same PDU session
Proposal 3: To minimize the signalling over NG1, it shall be possible to configure the network so all flows for the PDU session have Reflective QoS and to indicate to the UE at session establishment that all flows of the PDU session have Reflective QoS. 

Proposal

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

***** First Change *****

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 on the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new implicit QoS rule. The packet filter in the implicit QoS rule is derived from the header of the DL packet. For traffic that is subject to Reflective QoS the UL packets are marked with the same QoS Marking as the corresponding DL packets. It shall be possible to have Reflective QoS and QoS flows with explicitly signalled filters for traffic classification in the same PDU session. 
Editor's note:
It is FFS whether Reflective QoS indication is signalled via C-plane, or inband, or not signalled at all.
Editor's note:
It is FFS whether implicit rules (derived via Reflective QoS) have higher or lower precedence order compared to explicitly signalled QoS rules.
2.
U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.

3a.
A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. 

Editor's note:
The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules. It is FFS whether the QoS rule signalling to UE involves NAS or AS-level signalling.

Editor's note:
QoS related signalling to the UE for non-3GPP access is FFS.

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

4.
QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

5.
NG2 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.

Editor's note:
This is target for SA2, but the feasibility needs to be confirmed by RAN.

Editor's note:
NG2 QoS related signalling for non-3GPP access is FFS.

6.
NG1 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.
Editor's note:
NG1 QoS related signalling for non-3GPP access is FFS.
7.
For the purpose of subscription and service differentiation, enforcement of UL rate limit per Service Data Flow and per PDU Session shall be done in a CN_UP, being a trusted point of enforcement in the network, handling all traffic of the PDU session.
Editor's note:
It is FFS which type of flows the CN_UP applies “per SDF”, “per PDU session” rate limitation on.
8.  The AN shall enforce a rate limit in UL per UE. 
Editor's note:
It is FFS which type of flows the AN applies rate limitation on.
Editor's note:
How to handle UL rate limitation per UE when the UE has access over non-3GPP AN and when the UE has access over multiple ANs including 3GPP and non-3GPP ANs is FFS

Editor's note:
UL Rate limitation requirements for the UE is FFS.
9.
QoS Flow is the finest granularity for QoS treatment in the NG System.
10.1. In the downlink the (R)AN binds QoS Flows onto access-specific  resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling. Packet filters are not used for binding of QoS Flows onto access-specific  resources in (R)AN.

10.2. UE binds uplink packets onto access-specific  resources based on information for binding uplink packets onto access-specific  resources provided explicitly by the access network and/or based on QoS rules (explicitly signaled or implicitly derived via reflective QoS).

Editor's note:
It is FFS whether UE is aware of the QoS level / QoS profile associated with a QoS flow.
11. Some User plane markings are scalar values that have standardized QoS characteristics. 
12. Some User plane markings are scalar values that point to dynamic QoS parameters signalled over NG2.

13. Dynamic QoS parameters may include the following:

a. Maximum Flow Bit Rate
b. Guaranteed Flow Bit Rate.
c. Priority level
d. Packet Delay Budget
e. Packet Error rate.
f. Admission control. 
Editor's note:
Whether a certain parameter in bullet 7) applies to both bullets (#11 and #12) or only one of them (either bullet #11 or bullet #12) is FFS.

Editor's note:
Whether Priority Level is used for more than scheduling purpose is FFS.
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