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1
Introduction

Discussions at RAN3#94, based on previous SA2 discussions, have assumed the RAN’s awareness of a default QoS rule (in fact the notion of a default NAS-level QoS profile).

The open issue was changed into a task for RAN groups, see NOTE 3 in 23.799:

NOTE 3:
It is up to RAN WGs to decide whether RAN needs to be aware which QoS rule is the Default QoS rule.
This document discusses this topic.
2
Discussion

Awareness of a default NAS-level QoS profile would change the principles of the RAN’s awareness as compared to 4G, where RAN is not aware of which E-RAB is the default E-RAB.

The handling of a default E-RAB in 4G was related to question whether a set of E-RABs would need to be released upon a default E-RAB’s release. The decision to do so is left to the CN in 4G. No other RAN functions were related.
Along the current status of discussions for 5G, the only RAN function that is connected to the RAN’s awareness of a default NAS-level QoS profile was the possibility of not QoS-marking a user data packet (a respective FFS is kept in TR 38.801). Although this possibility was introduced (along the status of SA2 discussions at RAN3#94), we do not think that this possibility should be introduced, as it is seen as an unnecessary option. 
Consequently, all user data packets on NG-U shall have an encapsulation header containing a QoS Mark. A user data packet received on NG-U without a QoS Mark should be regarded as a protocol error and be discarded.
We also believe that, unlike in 4G, where a one-to-one mapping of EPS bearers to DRBs has been adopted, the 5G RAN will have all freedom how to implement radio resource allocation for the active QoS flows.

Although a PDU Session may have many NAS-level QoS profiles configured at RAN, not all of the profiles will necessarily correspond to an actually configured DRB at PDU Session Setup. Some may be activated later, some probably not at all during the lifetime of the PDU Session context at the RAN. For non-GBR QoS flows, the trigger to modify the DRB configuration will be the arrival of user data and the decision of the RAN at which point in time the radio configuration would need to be changed to support the requested QoS. (Of course also different implementation variants are possible).
An indication from the CN at NG-C PDU Session signalling could only guide the RAN in the decision which “basic” radio configuration it should at least apply at e.g. PDU Session setup, but in principle, translating QoS requirements into a corresponding radio configuration is deemed to be a pure implementation matter.
It is therefore proposed to not standardise a “default” NAS-level QoS profile.

The respective changes are shown below.
Note:
The text proposal shown below tries to adopt already the correct terminology (as proposed in R3-170197) and shows changes against the latest version of TR 38.801.
3
Conclusion
It is proposed to Change section 9 in the following way:

9
QoS
Editor’s notes: Capture QoS related aspects.

9.1
Key principles for QoS in RAN

Editor's note: The exact definition of the terms “QoS rule” as opposed to “QoS profile” needs to be further clarified by SA2. This current version of this section uses “QoS profile” as a per-PDU Session specific QoS handling descriptor consisting of a set of “QoS rules”.
The following design principles for handling PDU Sessions and QoS flows related context data and respective resources at the New RAN apply:

-
New RAN receives QoS related information through NG-C PDU Session control signalling.

-
A PDU Session context includes NAS-level QoS profiles.

Editor's note: The content of the per PDU Session NAS-level QoS profiles is FFS.
-
Duringthe lifetime of PDU Session context, per PDU session NAS-level QoS profiles may be modified, added or deleted.

-
GBR QoS flow establishment requires explicit signalling on NG-C.


-
New RAN does not support packet filtering.

-
A QoS rule consists of a NAS-level QoS profile, packet filters and precedence order. A QoS profile is either  an “A-type QoS profile”, similar to QCI indication in EPS, which have standardized QoS characteristics, or a “B-type QoS profile” which has QoS characteristics dynamically signalled over NG-C.

-
NAS-level QoS profiles established for a PDU Session can be represented as a linear, indexed list of implicit (standardised) or explicit (dynamic) NAS-level QoS profile descriptors.
The following design principles for handling QoS aspects of the UE context at the New RAN apply:
-
A per UE UL and DL rate limit, provided to the serving New RAN node, shall be obeyed. 

The following design principles for handling QoS aspects on NG-U apply:
-
User plane marking for QoS is carried in encapsulation header on NG-U. 

-
Upon detection of a new non-GBR QoS flow on NG-U the New RAN node decides the mapping to radio resources, i.e it may decide to create new radio resources or map it to existing radio resources (FFS RAN2) 

Editor's note: Whether additional QoS flow identifiers are needed and their relation to QoS marking is FFS.

Editor's note: Whether more than one QoS flow obeying the same QoS rule may be established per PDU session is FFS.
Figure 9.1-1 depicts an example representation of a UE Context descriptor containing PDU Session and QoS flow related data and does not preclude any future protocol definition:

Editor's note: Whether additional QoS flow identifiers are needed and their relation to QoS marking is FFS.




Figure 9.1-1: UE Context descriptor containing PDU Sessions and QoS flows (FFS)

An example of content of the respective NG-U encapsulation header is depicted as follows:

Editor's note: Whether additional QoS flow identifiers are needed and their relation to QoS marking is FFS.
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User Data

-Flow Identification (FFS)

-QoS Mark

-FFS: any further indication


Figure 9.1-2: NG-U encapsulation header (FFS)

4
References
[ref]
"Reference"
PAGE  
1

_1545534379.vsd
NG-U encapsualation header



User Data


- Flow Identification (FFS)
- QoS Mark (optional)
- FFS: any further indication



_1545534596.vsd
UE context


PDU Session x
    Session ID
    DL/UL TNL info
    1..m indexed NAS-level QoS profiles





    1..k GBR QoS flows


...
UE rate limit in UL/DL
1.. n PDU Sessions


GBR QoS flow y
    flow ID
    GBR NAS-level QoS profile       (indexed, implicit or explicit)


NAS-level QoS profile x
    Choice
        implicit, standardised (A-type)
        explicit, dynamic (B-type)



_1545534690.vsd
NG-U encapsualation header



User Data


- Flow Identification (FFS)
- QoS Mark
- FFS: any further indication



_1545534377.vsd
UE context


PDU Session x
    Session ID
    DL/UL TNL info
    default QoS rule („rule zero")
    1..m indexed QoS rules





    1..k GBR QoS flows


...
UE rate limit in UL/DL
1.. n PDU Sessions


GBR QoS flow y
    flow ID
    GBR QoS rule       (indexed, implicit or explicit)


QoS rule x
    Choice
        implicit, standardised (A-type)
        explicit, dynamic (B-type)



