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This paper discusses the relationship between Label and QCI and proposes to use DiffServ Service Classes as “LTE Labels” and “SAE QCIs”. 
1
Introduction
According to TS 23.401, the Label is a bearer level QoS parameter. There is also the following Editor’s note:
Editor's Note:
This needs to be clarified at a later stage: In the non-roaming case, the value of QCI signalled on S7 is identical to the value of Label signalled on S1. 
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 Figure 1: Labels and QCIs with heterogeneous access
According to this note the Label signalled across S1-MME may sometimes also be equal to the QCI parameter signalled across S7, at least as a value.

In order to explore the linkage between Label and QCI we propose to consider a more general case depicted in Figure 1. The figure shows a possible roaming scenario with IETF based S8b and heterogeneous access. It is assumed in the figure that the PCC infrastructure is used to convey QoS information to the Visited network (which should not be of crucial importance for the discussion here).
The PCC infrastructure operates with IP flows (referred to as Service Data Flows - SDFs) and the QoS parameters (notably the QCIs) are signalled on per-SDF basis. In this sense the QCI is an SDF level QoS parameter, also referred to here as a “layer 3” QoS parameter (cf. the Label is “layer 2“ QoS parameter in that it is associated to a bearer).
In a scenario with heterogeneous access like the one in Figure 1 we expect that there will be a generic set of QCI values that can be applied to any access. For convenience we refer to such generic QCIs as the “SAE QCIs”.
Depending on the access currently used by the terminal, the Serving SAE GW should do one of the following:
· For LTE access it should map SDFs onto bearers used within the LTE access and translate the “SAE QCI” into a bearer level QoS parameter relevant for the LTE access i.e. into a Label;
· For 2G/3G access it should map SDFs onto GPRS bearers (a.k.a. PDP contexts) and translate the “SAE QCI” into GPRS QoS parameters (defined in TS 23.107);
· For non-3GPP access it should relay the QoS information across S2a/S2b on per-SDF basis.
In the specific case illustrated in Figure 1 it becomes clear that “Label” has a very restricted scope – namely it applies only to the LTE access. It is worth noting that Label has no meaning even for 2G/3G access, because the “SAE QCIs” are directly mapped onto UMTS/GPRS QoS parameters. For this reason we believe that it is more correct to refer to the “Label” as the “LTE Label”.
Depending on the exact definition of “LTE Label” and “SAE QCI” it may become possible to use the same value set for both. Nevertheless, it should be noted that there is a fundamental difference between the two in that “SAE QCI” is a generic “layer 3” QoS parameter, whereas Label is a bearer level (“layer 2”) parameter specific to the LTE access.
2
DiffServ Service Classes as “LTE Labels” and “SAE QCIs”
In several occurrences in the past (e.g. S2-063837, S2-064252) we have been proposing to use the DiffServ Service Classes (DSSCs; defined in IETF RFC 4594) as “Labels”.

NOTE: for a description of the 10 DiffServ Service Classes for user traffic defined by the IETF refer to Annex A of this paper.
Now that the SAE architecture has been agreed and some progress on the SAE/LTE QoS concepts has been achieved, we would like to extend the original proposal and suggest using the IETF-defined DSSCs as both “SAE QCIs” and “LTE Labels”.
The advantages of doing so include the following:
· Being defined on an IETF concept, the DSSC-based “SAE QCI” is expected to become a universal “service class” identifier ensuring that QoS is enforced across heterogeneous IP-based systems (3GPP and non-3GPP defined) in consistent manner;
· The DSSC-based “LTE Label” would automatically inherit all DSSC service class characteristics defined in RFC 4594 (see Annex B of this paper), so that 3GPP does not have to spend time going through a similar exercise of defining their own “Label characteristics”;

· The DSSC-based “LTE Label” and “SAE QCI” would inherit all RFC 4594 recommendations for QoS handling mechanisms (notably, recommended categories of scheduling/queueing and Active Queue Management techniques; see Annex C of this paper) which would help ensuring consistent QoS in multi-vendor environment, but without precluding vendor and operator differentiation (because, as described in TS 23.401, the Label also points to a set of parameters, such as scheduling weights or queue thresholds, which are pre-configured in the eNB and are not subject to standardisation);
· The DSSC-based “SAE QCI” would also inherit the notion of service associated to a DSSC (e.g. telephony, signalling, broadcast, conferencing, low-latency data, etc) as well as a recommended DSCP marking (see Annex D of this paper). This may encourage consistent usage of DSCP marking by the applications in the future and thus help DSSCs become a true e2e QoS parameter.
2.
Proposal

Given the advantages listed above, it is proposed:

· to adopt the IETF DSSCs as universal standardised “SAE QCIs” signalled across S7/S9 and S2a/S2b;

· to adopt the IETF DSSCs as “LTE Labels” signalled across S1-MME;
If the previous is not agreeable, then:

· It is proposed to adopt the IETF DSSCs as “Non-3GPP QCIs” for the purpose of QoS signalling towards non-3GPP access (S2a/S2b). It is FFS whether and where any “3GPP QCIs” (presumably specific to 3GPP defined access) are translated into “Non-3GPP QCIs” (presumably understandable to any non-3GPP access);
· It is proposed that the definition of “Label characteristics” for LTE Labels be closely aligned to those of DSSC characteristics in order to facilitate the mapping between the two.
The proposed agreements are implemented in Annex E of this paper.
Annex A.
Definition of DiffServ Service Classes
RFC 4594 defines 12 DSSCs out of which 10 are intended for user traffic and two are intended for network control traffic (mainly routing and OAM). In the following we focus on the 10 user services classes, which are defined as follows (excerpt from RFC 4594):

   o  Telephony service class is best suited for applications that

      require very low delay variation and are of constant rate, such as

      IP telephony (VoIP) and circuit emulation over IP applications.

   o  Signaling service class is best suited for peer-to-peer and

      client-server signaling and control functions using protocols such

      as SIP, SIP-T, H.323, H.248, and Media Gateway Control Protocol

      (MGCP).

   o  Multimedia Conferencing service class is best suited for

      applications that require very low delay and have the ability to

      change encoding rate (rate adaptive), such as H.323/V2 and later

      video conferencing service.

   o  Real-Time Interactive service class is intended for interactive

      variable rate inelastic applications that require low jitter and

      loss and very low delay, such as interactive gaming applications

      that use RTP/UDP streams for game control commands, and video

      conferencing applications that do not have the ability to change

      encoding rates or to mark packets with different importance

      indications.

   o  Multimedia Streaming service class is best suited for variable

      rate elastic streaming media applications where a human is waiting

      for output and where the application has the capability to react

      to packet loss by reducing its transmission rate, such as

      streaming video and audio and webcast.

   o  Broadcast Video service class is best suited for inelastic

      streaming media applications that may be of constant or variable

      rate, requiring low jitter and very low packet loss, such as

      broadcast TV and live events, video surveillance, and security.

   o  Low-Latency Data service class is best suited for data processing

      applications where a human is waiting for output, such as web-

      based ordering or an Enterprise Resource Planning (ERP)

      application.

   o  High-Throughput Data service class is best suited for store and

      forward applications such as FTP and billing record transfer.

   o  Standard service class is for traffic that has not been identified

      as requiring differentiated treatment and is normally referred to

      as best effort.

   o  Low-Priority Data service class is intended for packet flows where

      bandwidth assurance is not required.

Annex B.
High-level characteristics of DiffServ Service Classes
The table below provides a behaviour view for traffic serviced by each service class defined in RFC 4594. The traffic characteristics column defines the characteristics and profile of flows serviced and the tolerance to loss, delay and jitter columns define the treatment the flows will receive.

    -------------------------------------------------------------------

   |Service Class  |                              |    Tolerance to    |

   |    Name       |  Traffic Characteristics     | Loss |Delay |Jitter|

   |===============+==============================+======+======+======|

   |   Network     |Variable size packets, mostly |      |      |      |

   |   Control     |inelastic short messages, but |  Low |  Low | Yes  |

   |               | traffic can also burst (BGP) |      |      |      |

   |---------------+------------------------------+------+------+------|

   |               | Fixed size small packets,    | Very | Very | Very |

   |  Telephony    | constant emission rate,      |  Low |  Low |  Low |

   |               | inelastic and low rate flows |      |      |      |

   |---------------+------------------------------+------+------+------|

   |   Signalling  | Variable size packets, some  | Low  | Low  |  Yes |

   |               | what bursty short lived flows|      |      |      |

   |---------------+------------------------------+------+------+------|

   |  Multimedia   | Variable size packets,       | Low  | Very |      |

   | Conferencing  | constant transmit interval,  |  -   | Low  | Low  |

   |               |rate adaptive, reacts to loss |Medium|      |      |

   |---------------+------------------------------+------+------+------|

   |   Real-Time   | RTP/UDP streams, inelastic,  | Low  | Very | Low  |

   |  Interactive  | mostly variable rate         |      | Low  |      |

   |---------------+------------------------------+------+------+------|

   |  Multimedia   |  Variable size packets,      |Low - |Medium|  Yes |

   |   Streaming   | elastic with variable rate   |Medium|      |      |

   |---------------+------------------------------+------+------+------|

   |   Broadcast   | Constant and variable rate,  | Very |Medium|  Low |

   |     Video     | inelastic, non bursty flows  |  Low |      |      |

   |---------------+------------------------------+------+------+------|

   |  Low-Latency  | Variable rate, bursty short- | Low  |Low - |  Yes |

   |      Data     |  lived elastic flows         |      |Medium|      |

   |---------------+------------------------------+------+------+------|

   |      OAM      |  Variable size packets,      | Low  |Medium|  Yes |

   |               |  elastic & inelastic flows   |      |      |      |

   |---------------+------------------------------+------+------+------|

   |High-Throughput| Variable rate, bursty long-  | Low  |Medium|  Yes |

   |      Data     |   lived elastic flows        |      |- High|      |

   |---------------+------------------------------+------+------+------|

   |   Standard    | A bit of everything          |  Not Specified     |

   |---------------+------------------------------+------+------+------|

   | Low-Priority  | Non-real-time and elastic    | High | High | Yes  |

   |      Data     |                              |      |      |      |

    -------------------------------------------------------------------

The table below is a variant of the previous in which the “Tolerance to jitter” column has been replaced with a “SAE bearer type” column in order to align the DSSCs characteristics to the agreed Label characteristics.
    -------------------------------------------------------------------

   |Service Class  |                              |Tolerance to | SAE  |

   |    Name       |  Traffic Characteristics     | Loss |Delay |bearer|

   |               |                              |      |      | type |

   |               |                              |      |      | (1)  |

   |===============+==============================+======+======+======|

   |               | Fixed-size small packets,    | Very | Very | GBR  |

   |  Telephony    | constant emission rate,      |  Low |  Low |      |

   |               | inelastic and low-rate flows |      |      |      |

   |---------------+------------------------------+------+------+------|

   |   Signaling   | Variable size packets, some  | Low  | Low  |nonGBR|

   |               | what bursty short-lived flows|      |      | (2)  |

   |---------------+------------------------------+------+------+------|

   |  Multimedia   | Variable size packets,       | Low  | Very |      |

   | Conferencing  | constant transmit interval,  |  -   | Low  |nonGBR|

   |               |rate adaptive, reacts to loss |Medium|      | (3)  |

   |---------------+------------------------------+------+------+------|

   |   Real-Time   | RTP/UDP streams, inelastic,  | Low  | Very | GBR  |

   |  Interactive  | mostly variable rate         |      | Low  |      |

   |---------------+------------------------------+------+------+------|

   |  Multimedia   |  Variable size packets,      |Low - |Medium| GBR  |

   |   Streaming   | elastic with variable rate   |Medium|      |      |

   |---------------+------------------------------+------+------+------|

   |   Broadcast   | Constant and variable rate,  | Very |Medium| GBR  |

   |     Video     | inelastic, non-bursty flows  |  Low |      |      |

   |---------------+------------------------------+------+------+------|

   |  Low-Latency  | Variable rate, bursty short- | Low  |Low - |nonGBR|

   |      Data     |  lived elastic flows         |      |Medium|      |

   |---------------+------------------------------+------+------+------|

   |High-Throughput| Variable rate, bursty long-  | Low  |Medium|nonGBR|

   |      Data     |   lived elastic flows        |      |- High|      |

   |---------------+------------------------------+------+------+------|

   |   Standard    | A bit of everything          |Not Specified|nonGBR|

   |---------------+------------------------------+------+------+------|

   | Low-Priority  | Non-real-time and elastic    | High | High |nonGBR|

   |      Data     |                              |      |      |      |

    -------------------------------------------------------------------

Note 1: the “Traffic Characteristics”, “Tolerance to Delay” and “Tolerance to Loss” are copy/pasted from RFC 4594. The “Tolerance to Jitter” column (which is present in RFC 4594) has been omitted. Instead, a new column “SAE bearer type” has been added.

Note 2: it is possible that the eNB reserves some guaranteed bit rate for the traffic belonging to the Signalling DSSC in order to serve it properly. However, this GBR can be considered as part of OAM configuration in the eNB and does not have to be signalled across S1, S7 etc.

Note 3: the SAE bearer type or the Multimedia Conferencing DSSC may be left FFS.
Annex C:
QoS Mechanisms for each Service Class
The table below provides a summary of DiffServ QoS mechanisms that according to RFC 4594 SHOULD be used for the defined service classes.

    ------------------------------------------------------------------

   |  Service      | DSCP | Conditioning at   |   PHB   | Queuing| AQM|

   |   Class       |      |    DS Edge        |  Used   |        |    |

   |===============+======+===================+=========+========+====|

   |Network Control| CS6  | See Section 3.1   | RFC2474 |  Rate  |Yes |

   |---------------+------+-------------------+---------+--------+----|

   |   Telephony   |  EF  |Police using sr+bs | RFC3246 |Priority| No |

   |---------------+------+-------------------+---------+--------+----|

   |   Signalling  | CS5  |Police using sr+bs | RFC2474 |  Rate  | No |

   |---------------+------+-------------------+---------+--------+----|

   |   Multimedia  | AF41 |  Using two-rate   |         |        | Yes|

   | Conferencing  | AF42 |three-color marker | RFC2597 |  Rate  | per|

   |               | AF43 | (such as RFC2698) |         |        |DSCP|

   |---------------+------+-------------------+---------+--------+----|

   |   Real-Time   | CS4  |Police using sr+bs | RFC2474 |  Rate  | No |

   |   Interactive |      |                   |         |        |    |

   |---------------+------+-------------------+---------|--------+----|

   |  Multimedia   | AF31 |  Using two-rate   |         |        | Yes|

   |  Streaming    | AF32 |three-color marker | RFC2597 |  Rate  | per|

   |               | AF33 | (such as RFC2698) |         |        |DSCP|

   |---------------+------+-------------------+---------+--------+----|

   |Broadcast Video| CS3  |Police using sr+bs | RFC2474 |  Rate  | No |

   |---------------+------+-------------------+---------+--------+----|

   |    Low-       | AF21 | Using single-rate |         |        | Yes|

   |    Latency    | AF22 |three-color marker | RFC2597 |  Rate  | per|

   |    Data       | AF23 | (such as RFC2697) |         |        |DSCP|

   |---------------+------+-------------------+---------+--------+----|

   |     OAM       | CS2  |Police using sr+bs | RFC2474 |  Rate  | Yes|

   |---------------+------+-------------------+---------+--------+----|

   |    High-      | AF11 |  Using two-rate   |         |        | Yes|

   |  Throughput   | AF12 |three-color marker | RFC2597 |  Rate  | per|

   |    Data       | AF13 | (such as RFC2698) |         |        |DSCP|

   |---------------+------+-------------------+---------+--------+----|

   |   Standard    | DF   | Not applicable    | RFC2474 |  Rate  | Yes|

   |---------------+------+-------------------+---------+--------+----|

   | Low-Priority  | CS1  | Not applicable    | RFC3662 |  Rate  | Yes|

   |     Data      |      |                   |         |        |    |

    ------------------------------------------------------------------

Annex D:
DSCP to Service Class Mapping
The table below defines the RECOMMENDED relationship between service classes and DS codepoint(s) assignment with application examples. RFC 4594 RECOMMENDS that this relationship be preserved end to end.

    ------------------------------------------------------------------

   |   Service     |  DSCP   |    DSCP     |       Application        |

   |  Class name   |  name   |    value    |        Examples          |

   |===============+=========+=============+==========================|

   |Network Control|  CS6    |   110000    | Network routing          |

   |---------------+---------+-------------+--------------------------|

   | Telephony     |   EF    |   101110    | IP Telephony bearer      |

   |---------------+---------+-------------+--------------------------|

   |  Signalling   |  CS5    |   101000    | IP Telephony signalling  |

   |---------------+---------+-------------+--------------------------|

   | Multimedia    |AF41,AF42|100010,100100|   H.323/V2 video         |

   | Conferencing  |  AF43   |   100110    |  conferencing (adaptive) |

   |---------------+---------+-------------+--------------------------|

   |  Real-Time    |  CS4    |   100000    | Video conferencing and   |

   |  Interactive  |         |             | Interactive gaming       |

   |---------------+---------+-------------+--------------------------|

   | Multimedia    |AF31,AF32|011010,011100| Streaming video and      |

   | Streaming     |  AF33   |   011110    |   audio on demand        |

   |---------------+---------+-------------+--------------------------|

   |Broadcast Video|  CS3    |   011000    |Broadcast TV & live events|

   |---------------+---------+-------------+--------------------------|

   | Low-Latency   |AF21,AF22|010010,010100|Client/server transactions|

   |   Data        |  AF23   |   010110    | Web-based ordering       |

   |---------------+---------+-------------+--------------------------|

   |     OAM       |  CS2    |   010000    |         OAM&P            |

   |---------------+---------+-------------+--------------------------|

   |High-Throughput|AF11,AF12|001010,001100|  Store and forward       |

   |    Data       |  AF13   |   001110    |     applications         |

   |---------------+---------+-------------+--------------------------|

   |    Standard   | DF (CS0)|   000000    | Undifferentiated         |

   |               |         |             | applications             |

   |---------------+---------+-------------+--------------------------|

   | Low-Priority  |  CS1    |   001000    | Any flow that has no BW  |

   |     Data      |         |             | assurance                |

    ------------------------------------------------------------------

Annex E:
Proposed text changes in TS 23.401 and TS 23.402
*** Start of Change in TS 23.401 *****
4.6.x1
SDF level QoS parameters

Each Service Data Flow (SDF) is associated with the following SDF level QoS parameters:
· SAE QCI;
· Other.
The set of allowed SAE QCIs is an enumerated list of DiffServ Service Classes as defined in RFC 4594 [x].
4.6.2
Bearer level QoS parameters

Each SAE bearer (GBR and Non-GBR) is associated with the following bearer level QoS parameters. 

· LTE Label
· Allocation and Retention Priority (ARP)
An LTE Label is a scalar that is used as a reference to node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, RLC configuration, etc.), and that have been pre-configured by the operator owning the node (e.g. eNB). In the specifications each LTE Label is associated with standardized LTE Label Characteristics that describe the bearer level packet forwarding treatment that is expected from an eNB. LTE Label Characteristics are not signaled on any interface. Standardized LTE Label Characteristics comprise the following elements: (1) Bearer type (GBR or Non-GBR), (2) Delay budget (left over in eNB per packet (UL+DL), (3) Loss tolerance (of traffic per bearer).


NOTE:
On the radio interface and on S1, each PDU (e.g., RLC PDU or GTP-u/UDP/IP PDU) is indirectly associated with one LTE Label via the bearer identifier carried in the PDU header. The same applies to the S5 and S8 interfaces in case they are based on GTP-u. 

Editor's Note:
This needs to be clarified at a later stage: each PDU on GTP-based S5/S8 is indirectly associated to an SAE QCI rather than to an LTE Label. The LTE Label is meaningful only within LTE access and it does not apply to S4 – therefore it should not apply to GTP-based S5/S8 either.
The set of allowed LTE Labels is an enumerated list of DiffServ Service Classes as defined in RFC 4594 [x]. The LTE Label value signalled across S1-MME is identical to the “SAE QCI” value signalled across S7.

The primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations (typically available radio capacity in case of GBR bearers). In addition, the ARP can be used (e.g. by the eNB) to decide which bearer(s) to drop during exceptional resource limitations (e.g., at handover). Once successfully established, a bearer's ARP shall not have any impact on the traffic handling (e.g. scheduling and rate control) of the traffic carried by the bearer. Such traffic handling should be solely determined by the other bearer level QoS parameters: LTE Label, GBR, MBR, and AMBR.

NOTE:
The ARP should be understood as "Priority of Allocation and Retention"; not as "Allocation, Retention, and Priority". A more precise definition of ARP, e.g. the encoding of 'retention', is left FFS. 

Each GBR bearer is associated with the following bearer level QoS parameters. 

· Guaranteed Bit Rate (GBR)
· Maximum Bit Rate (MBR)
The GBR denotes the bit rate that can be expected to be provided by a GBR bearer. The MBR limits the bit rate that can be expected to be provided by a GBR bearer (e.g. excess traffic may get discarded by a rate shaping function). The MBR may be greater than or equal to GBR for a particular GBR bearer.
NOTE:
Whether a Non-GBR bearer may also be associated with an MBR is FFS. 

NOTE:
Sources running on a Non-GBR bearer should be prepared to experience congestion-related packet drops. Sources running on a GBR bearer and sending at a rate smaller than or equal to GBR may assume that congestion-related packet drops will not occur, or at least will be extremely rare. Exceptions (e.g. transient link outages) will always occur in a radio access system. The fraction of traffic sent on a GBR bearer at a rate greater than GBR may be treated like traffic on a Non-GBR bearer

NOTE:
Rate-adaptation schemes are FFS. 

Each UE is associated with the following bearer level QoS parameter. 

· Aggregate Maximum Bit Rate (AMBR)
Multiple SAE bearers can share the same AMBR. That is, each of those SAE bearers could potentially utilize the entire AMBR, e.g. when the other SAE bearers do not carry any traffic. The AMBR limits the aggregate bit rate that can be expected to be provided by the SAE bearers sharing the AMBR (e.g. excess traffic may get discarded by a rate shaping function). AMBR applies to all Non-GBR SAE Bearers of a UE. GBR SAE Bearers are outside the scope of AMBR.

NOTE:
Further details related to the scope and the signalling of AMBR are FFS. 

The GBR and MBR denote bit rates of traffic per bearer while AMBR denotes a bit rate of traffic per group of bearers. Each of those three bearer level QoS parameters has an uplink and a downlink component. On S1_MME the values of the GBR, MBR, and AMBR refer to the bit stream excluding the GTP-u/UDP/IP header overhead on S1_U.
NOTE:
A more precise definition of GBR, MBR, and AMBR, e.g. whether those parameters only denote a bit rate or additionally also a token bucket size, is left FFS. 

4.6.x2
Standardised LTE Label characteristics
The table below describes the standardised LTE Label characteristics in terms of “Delay tolerance”, “Loss tolerance” and “SAE bearer type”.

NOTE: the table below is similar to the DiffServ Service Class high-level characteristics (see [RFC4594], the only difference being that the “Tolerance to jitter” column has been replaced with a “SAE bearer type” column in order to align the DSSCs characteristics to the agreed LTE Label characteristics.

    -------------------------------------------------------------------

   |Service Class  |                              |Tolerance to | SAE  |

   |    Name       |  Traffic Characteristics     | Loss |Delay |bearer|

   |               |                              |      |      | type |

   |===============+==============================+======+======+======|

   |               | Fixed-size small packets,    | Very | Very | GBR  |

   |  Telephony    | constant emission rate,      |  Low |  Low |      |

   |               | inelastic and low-rate flows |      |      |      |

   |---------------+------------------------------+------+------+------|

   |   Signaling   | Variable size packets, some  | Low  | Low  |nonGBR|

   |               | what bursty short-lived flows|      |      | (1)  |

   |---------------+------------------------------+------+------+------|

   |  Multimedia   | Variable size packets,       | Low  | Very |      |

   | Conferencing  | constant transmit interval,  |  -   | Low  |nonGBR|

   |               |rate adaptive, reacts to loss |Medium|      | (2)  |

   |---------------+------------------------------+------+------+------|

   |   Real-Time   | RTP/UDP streams, inelastic,  | Low  | Very | GBR  |

   |  Interactive  | mostly variable rate         |      | Low  |      |

   |---------------+------------------------------+------+------+------|

   |  Multimedia   |  Variable size packets,      |Low - |Medium| GBR  |

   |   Streaming   | elastic with variable rate   |Medium|      |      |

   |---------------+------------------------------+------+------+------|

   |   Broadcast   | Constant and variable rate,  | Very |Medium| GBR  |

   |     Video     | inelastic, non-bursty flows  |  Low |      |      |

   |---------------+------------------------------+------+------+------|

   |  Low-Latency  | Variable rate, bursty short- | Low  |Low - |nonGBR|

   |      Data     |  lived elastic flows         |      |Medium|      |

   |---------------+------------------------------+------+------+------|

   |High-Throughput| Variable rate, bursty long-  | Low  |Medium|nonGBR|

   |      Data     |   lived elastic flows        |      |- High|      |

   |---------------+------------------------------+------+------+------|

   |   Standard    | A bit of everything          |Not Specified|nonGBR|

   |---------------+------------------------------+------+------+------|

   | Low-Priority  | Non-real-time and elastic    | High | High |nonGBR|

   |      Data     |                              |      |      |      |

    -------------------------------------------------------------------

Note 1: it is possible that the eNB reserves some guaranteed bit rate for the traffic belonging to the Signalling DSSC in order to serve it properly. However, this GBR can be considered as part of OAM configuration in the eNB and does not have to be signalled across S1-MME and S7.

Note 2: the SAE bearer type or the Multimedia Conferencing DSSC may be left FFS.

*** Start of Change in TS 23.402 *****
4.6
Aspects of QoS Concepts for non-3GPP accesses

<This section explains additions to QoS concepts in TS 23.401 that are relevant to non-3GPP accesses>
QoS information towards non-3GPP accesses shall be signalled on per-SDF basis. Each Service Data Flow (SDF) is associated with the following SDF level QoS parameters:

· SAE QCI;
· Other.
The set of allowed “SAE QCIs” is an enumerated list of DiffServ Service Class as defined in RFC 4594 [x].
Annex F.
Mapping between DSSCs and REL-7 GPRS QCI
TS 23.203 defined nine GPRS QCIs (“a” through “i”) in terms of the following R99 UMTS/GPRS QoS parameters:

· UMTS Traffic Class (conversational, streaming, interactive, background);

· Source Statistic Descriptor (speech, unknown);

· Signalling indication (yes/no), and

· Traffic Handling Priority (THP; 1, 2, 3).

These nine GPRS QCIs are signalled across Gx and replace the REL-5/6 “QoS classes” (A, B, C, D, E, F).

In the context of SAE we expect that the DSSCs will be signalled on S7 (the SAE counterpart of REL-7 Gx) as ‘SAE QCIs’ and will have universal meaning, regardless of whether the user is in a 3GPP or non-3GPP defined access system.

For the purpose of backwards compatibility with REL-7 GPRS here below is a proposed mapping between DSSCs and GPRS QCIs:

    --------------------------------------------------------------------------

   |   Service     |  DSCP   |   GPRS QCI             | Application           |

   |  Class name   |  name   |    (REL-7)             |    Examples           |

   |===============+=========+=====================+==========================|

   | Telephony     |   EF    |’a’ (conversational,    | Telephony bearer      |
   |               |         | speech)                |                       |

   |---------------+---------+-------------+----------------------------------|

   |  Signalling   |  CS5    |’e’ (interactive, THP=1,| IP Telephony          |

   |               |         |signalling indication)  | signalling            |

   |---------------+---------+-------------+----------------------------------|

   | Multimedia    |AF41,AF42|’f’ (interactive, THP=1)| H.323/V2 video        |

   | Conferencing  |  AF43   |        (1)             |conferencing (adaptive)|

   |---------------+---------+-------------+----------------------------------|

   |  Real-Time    |  CS4    |’b’ (conversational,    | Video conferencing and|

   |  Interactive  |         | unknown)               |  Interactive gaming   |

   |---------------+---------+-------------+----------------------------------|

   | Multimedia    |AF31,AF32|’d’ (streaming, unknown)| Streaming video and   |

   | Streaming     |  AF33   | or ‘f’                 |  audio on demand      |

   |---------------+---------+-------------+----------------------------------|

   |Broadcast Video|  CS3    |’d’ (streaming, unknown)| Broadcast TV & live   |

   |               |         |        (2)             |   events              |

   |---------------+---------+-------------+----------------------------------|

   | Low-Latency   |AF21,AF22|’g’ (interactive, THP=2)|Client/server transact.|

   |   Data        |  AF23   |                        | Web-based ordering    |

   |---------------+---------+-------------+----------------------------------|

   |High-Throughput|AF11,AF12|’h’ (interactive, THP=3)|  Store and forward    |

   |    Data       |  AF13   |                        |   applications        |

   |---------------+---------+-------------+----------------------------------|

   |    Standard   | DF (CS0)|’i’ (background)        |  Undifferentiated     |

   |               |         |                        |   applications        |

   |---------------+---------+-------------+----------------------------------|

   | Low-Priority  |  CS1    | FFS  (maybe ‘i’)       | Any flow that has no  |

   |     Data      |         |                        |  BW assurance         |

    --------------------------------------------------------------------------
Note 1: the proposed mapping of GPRS QCI ‘f’ for the Multimedia Conferencing service class is tentative. It is FFS whether this class should be mapped to GPRS QCI ‘b’.

Note 2: no use was identified for GPRS QCI ‘c’ (streaming, speech).
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