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Abstract of the contribution: Interim agreements in 8.3 and 8.5. 
Discussion

As shown in S2-16xxxx, the NG2 (control plane) signalling is still needed to pre-authorize the QoS rules for each QoS class in RAN also with the solution 6.2.2, which aims to minimize the use of NG2. Furthermore, one may argue that solution 6.2.2 would allow “access agnosticism” between different access technology, e.g., cellular and fixed network. We do not think that this argument is true because to make this mechanism access agnostic, other access technologies need to adapt with yet another 3GPP specific concept of “QoS rules (FPI)”, PDU and PDU Tunnel and PDU Session, which is quite unlikely. Since the NG2 is needed with all QoS solutions in the TR, and since the QoS class in the user plane marking cannot achieve “access agnosticism”, there is no need to carry the QoS class in the user plane markings, instead the user plane marking can point to the actual QoS class indicated via NG2, which reduces the signalling overhead. 

Proposal 1:
It is proposed to apply the bullet 4 in section 8.3 also for non-GBR flows (since C-plane signalling is needed for pre-authorization of the non-GBR flows), and bullet 11 in section 8.3 to allow the user plane marking to point to the scalar indicated in the NG2 (control plane).
Solution 4.9 describes the UP protocol model - Per QoS class tunnel protocol. It preserves the EPC principle where each QoS class carried in a separate tunnel. The performance and signalling overhead is the same or better as with solution 6.4.10 “Per PDU session tunnel protocol”:

-
The overhead of the encapsulation header is smaller in this solution than in the 6.4.10 “Per PDU session tunnel protocol”. As the 6.4.10 “Per PDU session tunnel protocol” requires QoS class is carried in the encapsulation header in the user plane, this additional information increases the signaling overhead. 

-
The required signaling to establish the tunnels e.g. at PDU session setup, to modify the tunnels e.g. due to UE mobility is the same in both solutions; a single transaction can establish and modify all tunnels at once, hence there is no difference in terms of amount of signaling transactions.
-
The inter-RAT mobility between 5G NR/NGC and LTE/EPC is easier as the bearers can be transferred in 1:1 fashion between the systems.
-  Whether the DRB resources are established at the QoS rule pre-authorization or in dynamic manner when the QoS class is taken into use in the user plane does not depend on the tunneling model; both tunneling models can be used with either of the DRB resource establishment model. This decision however is up to RAN2 WG.
From the comparison of the two tunnelling solutions, we are of the opinion that both solutions are basically resulting into similar QoS processing behaviour. Therefore, during this Study Item phase, we need to question whether the limited benefit with impact of almost all nodes (UE, RAN, CN) could justify the adoption of the solution 4.10. As solution 4.9 better preserves the EPC principles, and since the solution 4.10 cannot reach any benefit over it, we propose to select the solution 4.9 for basis of technical specification work. 
Proposal 2:
It is proposed to change the bullet 3 in section 8.5 to conclude the user plane format shall support the “Per QoS class tunnel protocol” as described in 6.4.9.  

Proposal
It is proposed to add the following changes to the TR 23.799 “Study on Architecture for Next Generation System”.
* * * Start of changes * * * *

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 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.
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 non-GBR and 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 point to 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.
* * * Next Change * * * *

8.5
Interim Agreements on Key Issue #4 Session Management

Interim agreements for Key issue #4 Session Management are as follows:

1.
The NextGen system should support multiple PDU sessions via multiple accesses to the same data network or different data networks in the following case 

-
One access network is NG RAN and another access network is non-3GPP access

2.
The NextGen system should support PDU sessions whose traffic is simultaneously carried over multiple access where one access is a 3GPP access and the other is a non-3GPP access 
NOTE: The bullet 2 will be handled in Phase 2.
3.
The User Plane format in NextGen on NG3 shall at least support per QoS class tunnelling, as described in clause 6.4.9.

Editor's note:
User Plane format within the CN is FFS. 

Editor's note:
The granularity of the tunnelling for non-3GPP accesses is FFS.
Editor's note:
Whether an additional tunnelling granularity variant will be supported for stationary UEs is FFS.
* * * End of Changes * * * *
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