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Abstract of the contribution: The contribution proposes updates to the interim agreements for QoS framework.

1 Proposal

1) Rationale for Change #1:

This could leave the actual implementation open and some may use deeper header information than the others. To give an example, the new QUIC protocol may multiplex several connections above the same traditional 5-tuple, with a CID field discriminating between them above the UDP – a smarter implementation may also look into this and declare these separate flows. The point is not to limit the possibility of flow definition on today’s 5-tuple.

2) Rationale for Change #2:

Editor’s note update to correct RAN to RAN WG reflecting the intention

3) Rationale for Change #3:

Rate limit for non-GBR flows apply on a per PDU session basis while rate limit for GBR flows apply on a per SDF basis. Also, rate limits apply for both UL and DL.

4) Rationale for Change #4:

Clarify what a QoS flow is composed of.

5) Rationale for Change #5:

RAN2 needs to determine whether NG3 marking is sufficient for DRB management decision and/or they need something in addition e.g. 5-tuples. In any case, SA2 TR need not detail RAN behaviour.
6) Rationale for Change #6:

RAN2 needs to determine whether NG3 marking is sufficient for DRB management decision and/or they need something in addition e.g. 5-tuples. In any case, why should SA2 prevent RAN from using packet filters?

7) Rationale for Change #7:

a) When there is congestion in the RAN, it has the autonomy to adjust the policy characteristics while ensuring it is within the bounds of the policies provided as shown above without having to signal RAN congestion information in-band or out-of-band towards the Core as that is a reactive and slow adaptation method for handling user plane congestion in the RAN (i.e. by the time adaptation takes effect, RAN congestion could have been relieved). 

b) This allows faster reaction time in the RAN thus enables adjustments of resources in an expedited manner unlike the expectation that the policies will be adjusted by another function and/or flow will be adapted by the source.

c) Hard to specify i.e. hard code the explicit QoS targets for dynamically changing traffic characteristics (especially OTT services) and it is possible to dynamically derive the explicit QoS targets.

QoE level could be as simple as 3 levels: high, medium, low -> within a certain class of application.

Application/Flow Priority: 1 … 9 -> between a class of applications.

8) Rationale for Change #8:

Since the QoS framework relies on packet marking over NG3, NextGen QoS framework does not need NG3 tunnel per QoS flow. The granularity of the tunnel over NG3 is discussed as part of SM and that discussion/conclusion can take this into consideration.

It is proposed to agree the following proposal for TR 23.799
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Conclusions

Editor's note:
This clause is intended to list conclusions, interim or/and final conclusions, which have been agreed during the course of the work item activities.

8.2
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 (i.e. the header) DL packet.
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 WG.

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 and DL rate limits per Service Data Flow (SDF) 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. Rate limit enforcement per SDF applies for flows that require guaranteed flow bit rate. Rate limit enforcement per PDU session applies for flows that do not require guaranteed flow bit rate. 
7a. Aggregate Max bit rate limit (AMBR) in UL and DL per PDU session is enforced in Core UPF for flows that do not require guaranteed flow bit rate.
Editor's note:
It is FFS which type of flows the CN_UP applies “per SDF”, “per PDU session” rate limitation on. It is FFS whether additional rate limit enforcement functionality is needed in the UP function.
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. User plane traffic with the same NG3 marking value within a PDU session correspond to a QoS flow.
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.
Note:
How RAN maps QoS flows onto access-specific resources based on the NG3 marking is up to RAN WGs to decide.
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. 
Note: 
Parameters c, d), e) apply for both bullets #11 and #12. Parameters a), b), f) apply only to bullets #12.
Note: 
Need for other parameters such as packet jitter is FFS.

Editor's note:
Whether Priority Level is used for more than scheduling purpose is FFS. 
13. When there is no strict requirement on PDB, PER for certain QoS flows, CN may signal the following parameters over NG2 based on subscription:
g. QoE level (e.g. high, medium, low determined for classification within a certain application).

h.
Flow priority (e.g. 1…9 to differentiate between class of applications that can be detected by the network).
15. QoS framework does not assume the need for NG3 tunnel per QoS flow.
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