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1 Purpose
The purpose of this paper is to try to reach some agreements on the “aggregate QoS description” on one hand and the QoS parameters signalled over S1 on the other hand.

2 Introduction

The QoS model of aggregated flows per SAE bearer service on the S1 interface has been discussed at last meeting. 
Some companies were confused between the QoS parameters signalled over S1 interface and the QoS characteristics defining an aggregate. 
In this document we differentiate the two and provide:

· a first definition of the “aggregate QoS description”,
· the QoS signalling used over S1 needed to set up an aggregate of certain “QoS description”.

It is also driven by the tentative to simplify the QoS model compared to 3g.

3 Description
TR23882 clearly says that all packets of the same aggregate will receive the same QoS treatment.
The requested QoS is application driven and provided per IP flow by the PCRF to the ASGW. 

The ASGW will then decide to create a new aggregate or not for this new IP flow request depending on whether or not  the requested flow QoS can match the "aggregate QoS description" of any existing aggregate. 
3.1 QoS Description of an Aggregate
Looking back at the 3g RAB characteristics, the various parameters can be investigated as follows:
SDU Error Ratio: 
The SDU Error ratio sent by the SGSN was used by the NodeB to determine the suitable RB and mainly whether it is acknowledged or not.

The outer ARQ of LTE has been decided in the eNodeB with an equivalent of the RB (radio bearer) concept. It is expected that a limited number of outer ARQ configurations will be used. We propose to replace this parameter by an outer ARQ class parameter with two values: acknowledged, unacknowledged.

Residual Bit Error ratio and other layer 1-oriented parameters

Residual bit error ratio was used in 3g to determine some layer 1 characteristics. 
Due to the different nature of the layer 1 in LTE, one or several new other parameters could apply. To be completed with RAN1. 
Priority Level (ARP)
The priority level is used today for the CAC. An equivalent LPI (LTE priority indicator) is proposed per IP flow.

It is proposed for simplification that all flows multiplexed onto an aggregate have the same LPI in order to receive the same treatment. Therefore, whenever a new IP flow is added, either it is multiplexed onto an existing aggregate of same priority or a new aggregate is created. 

This LPI is supposed to be allocated by the ASGW to reflect subscription information and is mainly used at CAC but can also be used for scheduling priority.

Trafic Class/GBR type/THP
From an Iu perspective, the THP can be used for I/B flows to prioritize PDUs(sent via control plane). From an Iub perspective, the prioritization between PDUs of different I/B flows can be achieved via the SPI for HSDPA MAC-d flows. The SPI represents a radio scheduling priority.
For LTE, we also need a similar indicator to be used for scheduling discipline to apply and buffer management prioritization. Since the traffic is very IP centric over S1, we propose to use a LFBI (LTE Forwarding Behaviour Indicator) and a LTE Discard Eligibility (LDE) which can thus be potentially directly derived from the diffserv model (in case the ASGW directly use the DSCP marking of the e2e flow). 
Contrary to above-defined LPI, this LFBI and LDE are mainly determined from the nature of the traffic and not related to the UE.
For example a telephony service (conversational TC) will typically require equivalent treatment as expedited forwarding type in an IP router over S1 and in the eNodeB. Non conversational TC can be mapped onto Assured forwarding types. A mapping of the services (characterized by their delay, jitter and loss) onto typical PHB is provided in Annex (details can be found in [1]).   

Maximum bitrate (MBR) and Guaranteed Bitrate (GBR): 
The two Iu inherited parameters MBR and GBR are must have. The GBR will help the eNodeB in the requested amount of resources to be reserved to guarantee the service. The MBR will provide an upper limit for traffic policing for the aggregated flow.

Compared to equivalent 3G these are however not exactly the same. The aggregation of flows necessitates to manage the cumulative values of the individual flows to derive the total GBR of the aggregate and the MBR value could be managed per aggregate independently of the number of flows multiplexed on it. 
Transfer delay: LDT
From the Iu perspective, the interpretation of the transfer delay passed over Iu has always been touchy. The main delay sensitive information needed in the eNodeB is better represented with the SDU discard timer supervising the possible time spent in the eNodeB buffer like the one passed over Iub for HSDPA. This will avoid unnecessary transmission of expired data on the radio, because such data will be anyway discarded by the receiving application. We will call it LDT for LTE Discard Timer. 
All packets of the same aggregate will have an equivalent LDT. We propose to create an LDT class. 

Source Statistic Descriptor

The SSD has so far been mainly used for speech differentiation. We believe that equivalent treatments can be achieved with the parameters above described (see above telephony service). 

Queuing allowed: ffs.

Negotiation allowed: needed only for negotiating the QoS of GBR flows at call set up, not in a first step. 
Traffic class

It is believed that any required QoS treatment can already be defined through the QoS parameters above described (in particular the GBR, LFBI, LDT class). 

Delivery Order: 
As IP transport does not guarantee in-sequence delivery anyway, application layer shall ensure reordering. We suggest to remove it.
SDU format information could be removed as there is no notion of sub-flows

Signalling indication: same as SSD above.

In conclusion, the following simplified set of parameters are proposed to define the “Aggregate QoS description”:
Outer ARQ class OAC: i.e. acknowledged, unacknowledged.
LPI : Priority e.g. between 1 and 3
LFBI: LTE Forwarding Behaviour Indicator e.g. between 1 and 5
LDT class ( e.g. three classes)
GBR type : i.e. gbr, non-gbr, implicitly via sent GBR value.
All flows of a same aggregate will receive the same QoS treatment i.e. have the same values applicable for the above-defined parameters. These five parameters define the “aggregate QoS description”.
Note: the LDE (LTE Discard Eligibility) is not part of this definition because not specific to the aggregate but defined on a per-packet basis in this model.

3.2 LTE QoS Signalling
Two types of information then need to be signalled:
· GBR, MBR,

· “aggregate QoS Description”.   

Signalling of the “aggregate QoS description”:

As seen from above, it is represented only by four parameters defined in section 3.1: OAC, priority, LFBI, LDT (DE sent per packet and GBR type is implicit via the GBR value signalled).
The ASGW could signal this “aggregate QoS description” via one of the following three ways:

· Either it signals a range of possible exact values for each of these parameters like in 3g RAB parameters e.g. discard timer=23 ms,

· or we signal a set of index values instead which are “indicators”: e.g. OAC=1, Priority=3, LDT=2, LFBI=2, 

· or the ASGW signals one unique index representing the QoS treatment itself. One Pre-defined QoS profile (i. e. one set of values for OAC, LFBI, LDT, LPI) corresponds to one index value signalled.  However, the mapping need to be configured in every eNodeB. In the example above up to 180 different profiles could exist.

However, this issue of how to signal the “aggregate QoS description” is a separate issue, independent of the actual definition of this aggregate QoS description which has been elaborated in section 3;1. 

It is proposed to agree on one of these three ways.
4 Conclusion
This paper has shown that one should differentiate the “aggregate QoS description” which is defined as the QoS treatment received by all packets of an aggregate, and the signalled parameters over S1.

The “aggregate QoS description” is proposed to be defined by five parameters only which represent a simplification to compared to 3g: an Outer ARQ Class, a priority, a Discard Timer, a Forwarding behaviour and the GBR type (implicit).
This “aggregate QoS description“ is then proposed to be explicitly signalled over S1 with four discrete values (one value corresponding to one of these four parameters), instead of one unique index.

The signalled parameters over S1 proposed are thus in total the GBR, the MBR and the “aggregate QoS description” values (as signalled above).     

We propose to discuss both the definition proposed of the “aggregate QoS description” in section 3.1, the signalling alternatives over S1 proposed in section 3.2, and to capture the whole section 3 into the TR.
[1] “Configuration Guidelines for DiffServ Service Classes”, Internet Draft, draft-ietf-tsvwg-diffserv-service-classes-02”, Feb 2006
5 Annex :
QoS Mechanisms for each Service Class
[image: image1.wmf]The table below 

provides a summary of DiffServ QoS mechanisms that SHOULD be

 

used for the defined 

service classes. Based on what

 

applications/services that need to be differentiated, network

 

admi

nistrators 

can choose the service class(es) that need to be

 

supported in their network.

 

the RECOMMENDED

 

relationship between service classes and DS codepoint(s) assignment with application examples. It is 

RECOMMENDED that this relationship be preserved end

 to end.

 

    

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

 

   |  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 |

 

   |

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

+

------

+

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

+

---------

+

--------

+

----

|

 

   |   Signal

l

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

 

   |

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

+

------

+

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

+

---------

+

--------

+

----

|

 

   |   Multimedia  | AF41 |  Using two r

ate   |         |        | Yes|

 

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

 

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

 

   |

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

+

------

+

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

+

---------

+

--------

+

----

|

 

   |   R

eal

-

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 Vi

deo| 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      |      |                   |         |        |    |

 

    

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