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1
Introduction

This textproposal shows necessary updates for the RAN3 TR 38.801 following SA2#118 agreements captured in latest TR 23.799.
Those differences between TR 23.799v1.1.0 and the version approved at SA#74 are made visible below for information and to also refer to them in the proposed changes below (comments would need to be removed when implemented into the TR).
<<<<<<<<<<<<<<<<<<<< Begin of quoting TR 23.799 >>>>>>>>>>>>>>>>>>>>

8.2
Agreements on Key Issue #2: QoS framework

Agreements for Key issue #2 QoS framework are as follows:

1a.
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 derived QoS rule. The packet filter in the derived QoS rule is derived from the (i.e. the header of the) DL packet. For traffic that is subject to Reflective QoS the UL packet gets the same QoS treatment as the reflected DL packet. It shall be possible to apply Reflective QoS and non-reflective QoS on the same PDU session.


NOTE 1a:
Whether derived QoS rules (derived via Reflective QoS) have higher or lower precedence order compared to signalled QoS rules is to be determined in the normative phase.
NOTE 1b:
It is FFS whether Reflective QoS can be applied for every access network connecting to the NG Core is to be determined in the normative phase.
1b
Reflective QoS can be used for non-GBR service data flows.

1c. For B-type QoS profiles reflective QoS indication can be signalled to the UE via NG1.
1d. Per packet NG3 indication can be used for Reflective QoS activation.
NOTE 1c:
whether Reflective QoS can also be used for GBR service data flows is to be determined in the normative phase.
2.
U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header. It can be applied to PDUs with different types of payload, i.e. IP packets, non-IP PDUs and Ethernet frames.
NOTE 1d:
how to classify non-IP PDU to QoS Flow is to be determined in the normative phase.
NOTE 1e: UL and DL packets of the same service data flow may be subject to different QoS forwarding treatment.
3a.
A default QoS rule shall be provided at PDU Session establishment to UE. Pre-authorised QoS rules may be provided at PDU Session establishment to UE.
NOTE 2:
A pre-authorised QoS rule is any QoS rule (different from the Default QoS rule) provided at PDU Session establishment.
NOTE 2a:
QoS related signalling to the UE for non-3GPP access is  to be determined in the normative phase.

3b.
The NAS-level QoS profiles of the QoS rules provided at PDU Session establishment to the UE shall also be provided at PDU Session establishment to the RAN using NG2 signalling but without including packet filters. The RAN uses the NAS-level QoS profiles for establishment of the access-specific resources. QoS rules can be provided at PDU Session establishment to a NG AN based on non-3GPP access (e.g. depending on access capabilities) using NG2 signalling.
NOTE 3:
It is up to RAN WGs to decide whether RAN needs to be aware which QoS rule is the Default QoS rule.

3c.
QoS rule consists of NAS-level QoS profile (A- or B-type), packet filters and precedence order. NAS-level QoS profile consists of QoS characteristics and QoS marking, which is a scalar value.
3d.
To a UE connected via NG RAN based on 3GPP access, the signalled QoS rules are provided using NG1 signalling. To a UE connected via NG AN based on non-3GPP access, the signalled QoS rules may be provided using NG1 signalling.

NOTE 4:
In this release it is assumed that UEs that access the NextGen CN over non-3GPP access utilise the 3GPP NAS signalling.


3e.
QoS profiles of QoS rules (including pre-authorized ones) are provided to the (R)AN over NG2, every time the UE switches from idle to connected mode, for the PDU sessions that are selectively re-activated.
4.
GBR SDF shall be supported in the NextGen System and QoS Flow-specific QoS signalling via NG1 and NG2 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.

NOTE 4a:
This is target for SA2, but the feasibility needs to be confirmed by RAN WG. From SA2 perspective the objective has been met by the agreement to use Reflective QoS.
NOTE 4b:
NG2 QoS related signalling for non-3GPP access is to be determined in the normative phase .

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.
NOTE 4c:
NG1 QoS related signalling for non-3GPP access is to be determined in the normative phase .

7a.
For the purpose of subscription and service differentiation, enforcement of Max bit rate limits in UL and DL per Service Data Flow (SDF) shall be done in a CN_UP for GBR SDFs, being a trusted point of enforcement in the network. In addition, Max bit rate limits in UL and DL per Service Data Flow (SDF) may be done in the CN_UP for non-GBR SDFs.
7b.
Rate limit enforcement per PDU session applies for flows that do not require guaranteed flow bit rate.
7c.
Aggregated Max bit rate limit (MBR) in UL and DL per PDU session is enforced in CN_UP for flows that do not require guaranteed flow bit rate. For UL CL PDU session, per PDU session AMBR is enforced in the UL CL UPF. For multi-homed PDU session, the PDU session AMBR is enforced in the branching point UPF. The enforcement is done separately by each of these UPFs.

NOTE 5:
AMBR per DN name is not supported.
8a.
The AN shall enforce Max bit rate limit in UL and DL per UE for flows that do not require guaranteed flow bit rate.
8b.
UE performs UL rate limitation on PDU Session basis for non-GBR traffic and on QoS Flow basis for GBR traffic.



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.
10.1.1. 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, also taking into account the NG3 tunnel associated with the downlink packet. Packet filters are not used for binding of QoS Flows onto access-specific resources in (R)AN.
NOTE 6:
How RAN maps QoS flows onto access-specific resources based on the NG3 marking is up to RAN WGs to decide.
10.1.2. When passing an UL packet from (R)AN to CN, the RAN determines the NG3 QoS marking and selects the NG3 tunnel based on information received from the Access Stratum.

10.2.1. At the upper layers the UE matches the uplink packet to a QoS rule and binds the uplink packet to the NAS-level QoS profile (A- or B-type) of this QoS rule (explicitly signalled or implicitly derived via reflective QoS).
10.2.2. When passing an UL packet from the upper layers to AS in the UE, the upper layers indicate to AS the NAS-level QoS profile (via the corresponding QoS marking), including information allowing the AS to identify the PDU Session.

10.2.3. Conversely, when passing a DL packet from AS to the proper upper layer instance in the UE, it is the AS's responsibility to select the proper upper layer instance corresponding to the PDU Session. The AS also indicates the NAS-level QoS profile (via the corresponding QoS marking) to the upper layer instance.

NOTE 7:
The two bullets above do not make any assumption on the need for U-plane marking from RAN to the UE. That is up to RAN2 decision.

10.2.4. For QoS-aware applications that use DSCP marking to indicate the requested QoS in the IP packet, a packet filter including the DSCP marking in the QoS rules provided by the CN_CP may be used for the purpose of binding to a specific QoS marking.
NOTE 8:
How to prevent the UE potential abuse of DSCP marking (e.g. applications in the UE always using the highest DSCP marking) is deferred to normative phase.

10.3.
In case RAN decides that there is flexible (e.g. other than 1:1) mapping between NAS-level QoS profile and AS-level QoS, this mapping is transparent to the upper layers and has no impact on the NG3 marking. It is assumed that the access stratum will comply with the QoS characteristics associated with the NAS-level QoS profile.
NOTE 9:
It is up to RAN to define the AS-level QoS of DRBs and how uplink and downlink packets (with the associated QoS profile (A- or B-type) and the associated PDU Session information) are mapped to DRBs. It is noted that SA2 does not specify APIs between the upper layers and the AS. The use of terms such as "passing between upper layers and AS" is there only to clarify the responsibilities between SA2 and RAN2.

11. A-type NAS-level QoS profile has standardized QoS characteristics.

12. B-type NAS-level QoS profile has QoS characteristics of which QoS parameters are dynamically signalled over NG2.
NOTE 10:
The value of the QoS marking indicates the type of associated QoS profile (A- or B-type).
NOTE 11:
Using B-type QoS profile, the relative priorities among different QoS flows can be defined and are dynamically configurable by the network operator in accordance with its policies subject to national/regional regulatory requirements.
13.1.
QoS parameters may include the following:

a.
UL and DL Maximum Flow Bit Rate.

b.
UL and DL Guaranteed Flow Bit Rate.

c.
Priority level.

d.
Packet Delay Budget.

e.
Packet Error rate.

f.
ARP.
g.
Notification Control
NOTE 12:
Parameters c, d), e) apply for both bullets #11 and #12. Parameters a), b), f) and g) apply only to bullets #12.

NOTE 13:
Need for other parameters such as packet jitter, size, periodicity and relative priority etc is FFS and will be determined during normative phase.
NOTE 14: Parameters a) through f) are based on definitions in TS 23.203. Parameter a), b) and g) are only applicable to GBR QoS flows. Parameter g) controls whether notification should be made if the QoS targets are no longer fulfilled for a QoS flows.  Mechanisms related to the notification and how to minimize the notifications to the CN will be determined as part of the normative phase. Whether f) applies to non-GBR QoS flows will be determined as part of the normative work.

NOTE 15: It is to be determined during normative phase whether c) Priority level and ARP Priority in f) may be indicated through a single parameter.
NOTE 16:
The network can decide which parameters need to be signaled to the UE and when.


13.2. B-type QoS profile for QoS flow can only be modified by CN_CP.
14.
QoS framework does not assume the need for NG3 tunnel per QoS flow.


15.
UE triggered QoS establishment for guaranteed bit rate QoS flows is based on explicit UE-requested QoS over NG1.
NOTE 17:
The NextGen/NR architecture supports per QoS flow admission control (priority and pre-emption) based on NextGen QoS parameters associated with the QoS flow in accordance with operator-authorized user and application service priorities. Pre-emption can be subject to national/regional regulatory requirements.
NOTE 18:
If the priority level associated with an SDF that was mapped on a QoS flow marked with A-type profile needs to be adjusted, the network can initiate a QoS flow of B-type with the required QoS parameters, and map the SDF to the newly initiated QoS flow.
<<<<<<<<<<<<<<<<<<<< skip text from TR 23.799 >>>>>>>>>>>>>>>>>>>>

8.4
Agreements on Session management and Service Continuity (Key Issue #4, 5 and 6)

In all this clause, the names "MMF" and "AMF" are equivalent.
Agreements on Session Management and Service Continuity (Key Issue #4, 5 and 6) are as follows:

1.
The NextGen system shall support an UE establishing multiple separate PDU sessions, to the same data network or to different data networks, via 3GPP and Non-3GPP access networks at the same time In this case each PDU session is routed over only a single access network. The choice of the access to use for a PDU session is based at least on network policy, service requirements and user subscription
NOTE 1:
Support of WLAN integrated at RAN level is under RAN responsibility, and CN related aspects will be considered as needed based on RAN decision

NOTE 2:
The definition of policy for selecting the access to route the PDU Sessions (e.g. service requirements, user subscription, etc ) and how it is usedare FFS
2.
The NextGen system should support PDU sessions to the same data network where the traffic of a PDU session can be simultaneously carried over multiple access, and where one access is a 3GPP access and the other is a non-3GPP . The support will be handled in phase 2.

NOTE 3:
The definition of policy for selecting the access where to route the traffic of the PDU Session (e.g. service requirements, user subscription, etc) and how it is usedare FFS
3.
The NextGen system should support the ability to have multiple PDU sessions to the same Data Network and served by different UP functions terminating NG6.
4.
The User Plane format in NextGen on NG3 and between UP functions shall at least support per PDU Session tunnelling, as described in clause 6.4.10. This applies to both non-roaming and roaming UP interfaces.


NOTE 4:
Whether an additional tunnelling granularity variant will be supported for stationary UEs will be evaluated in phase 2.
5.
The following PDU session types are supported: IPv4, IPv6, Ethernet, Unstructured.

6.
As the same set of features and use cases may not be applicable to both IPv4 and IPv6 (e.g. multi-homing, access to local network etc…) it is beneficial to treat IPv4 and IPv6 separately in NextGen CN. Therefore, for the first normative release, PDU sessions for PDU type IP shall contain only one IP version. This implies:

-
The NGC supports dual Stack UEs by using separate PDU sessions for IPv4 and IPv6.

-
The NGC does not support dual stack PDU Session (PDU Session type IPv4v6).

NOTE 5:
To support interworking with EPC the same solution as was used for interworking between Gn/Gp and S5 can be used, i.e. by using single-stack PDN Connection in EPC for the UEs that may move to NextGen core.
7.
A UE may ATTACH to the network without requiring the establishment of any PDU Session.
8. Per the request from the Application Server, the network should be able to trigger the UE to activate a PDU session similar as Device Triggering procedures defined in TS23.682.
9.
For the 3GPP access the user plane path in the NextGen core consists of user plane Functions (UPF). The number of UPFs for a PDU Session is not imposed by the specification but phase 1 specifications shall support at least deployments with one single UPF used to serve a given PDU session.

NOTE 6:
Deployments with one single UPF used to serve a PDU session do not apply to the Home Routed case.

10.
For UE with multiple PDU sessions there is no need for mandatory "convergence point" similar to the SGW. In other words, going out of the AN, the user plane paths of different PDU Sessions (to the same or to different DNN) belonging to the same UE may be completely disjoint. This also implies that for idle mode UEs (if NextGen IDLE state is supported) there can be a distinct buffering node per PDU Session.

<<<<<<<<<<<<<<<<<<<< End quotes from TR 23.799 >>>>>>>>>>>>>>>>>>>>

2
Proposed changes

The changes proposed for TR 38.801 are as follows:

-
clarify the relation between NAS-level QoS profile and QoS rule as follows: 
QoS rule ::= { NAS-level QoS profile, packet filters, precedence order)

-
discuss all other open topics separately (e.g. handling of default QoS rule, reflective QoS, introduction of a flow identification, etc.). Respective FFSs have been introduced for now.
<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

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

9.1
Key principles for QoS in RAN
Editor's note: A QoS rule consists of NAS-level QoS profiles, packet filters and precedence order. 
The 5G RAN receives NAS-level QoS profiles but no packet filters.
 Details on precedence order are FFS. Inconsistencies in TR 23.799 [6] using the terms QoS rule and NAS-level QoS profile should not be inherited into this TR but used along the definition given above. 
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: It is FFS whether RAN needs to be aware of which NAS-level QoS profile is to be regarded as the default profile.


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.



-
A QoS rule consists of a NAS-level QoS profile, packet filters and precedence order.
 A NAS-level 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.
-
New RAN does not support packet filtering.

-
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.

-
If a user data packet does not contain a NAS-level QoS profile indication, the default NAS-level QoS profile applies.

Editor's note: Whether more than one QoS flow obeying the same NAS-level QoS profile may be established per PDU session is FFS.

Editor's note: Implications of the possibility to have different packet forwarding treatment in UL and DL needs to be further studied.

Editor's note: Implications of the current status related to reflective QoS needs to be studied.

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

The resulting information flow between the UE, New RAN and NGC can be depicted in the following way:
-
The NGC provides QoS information to the UE: NAS-level QoS profiles (A- or B-type), packet filters and precedence order.
-
RAN will apply a specific NAS-level QoS profile based on information received from the Core Network. 
-
User plane marking for QoS is carried in encapsulation header on NG-U.

RAN receives NAS-level QoS profile at PDU Session establishment using NG-C signalling.
-
For uplink traffic, it is up to RAN to determine the QoS marking and select an appropriate tunnel based on the QoS-flow-to-DRB mapping decided by the New RAN node (FFS). 

-
For downlink traffic, it is up to RAN to bind the traffic onto a corresponding DRB based on the NG-U marking and the corresponding QoS characteristics provided through NG-C signalling, also taking into account the NG-U tunnel associated with the DL packet.
Figure 9.1-3 shows the end-to-end NR QoS framework with the mapping of the QoS attributes.
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Figure 9.1-3. NR QoS Framework description

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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