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Summary of Ad Hoc Discussion on Latency & Packet Error Rate Requirements- 1/14, 04
No consensus has been reached on the requirements for latency and packet error rate after the second ad hoc discussion on Wed afternoon. 
The information provided by Mr. Bob Love has been discussed along side with that in IEEE Std. 802-2001. The information from the IEEE 802.11-97 (99) standard specified the frame error rate (FER) at the PHY SAP while we have been trying to specify the packet error rate requirement at the MAC SAP. The IEEE Std. 802-2001 has two separate statements on the error rate requirement, one for the wired and optical fiber physical media, another one for the wireless media. While the MAC SDU error rate requirement is the same in both cases, it was stated that this requirement needs to be met by the physical layer function only in the first case, and by operations in both PHY and MAC layers in the case of wireless media.

The advantage of the proposed text (Option 1 below) was compared to the original proposal that specified values for latency and error rate requirements in the table format. Chair of the evaluation criteria group Farooq has raised the need to have some performance target values in order to support the evaluation process. This was agreed upon as a need to continue to work on performance targets for some specific applications for the evaluation process. However, as this work may require more detail study and the performance targets could be subjective and implementation dependent, it was agreed that the specific performance targets could be included as part of the evaluation criteria, without delaying the progress on the requirements documents. An example was the VoIP applications as discussed in Farooq’s contribution on Wed morning. In the case when several VoIP packets are aggregated in the same MSDU, the required packet error rate would be different for different levels of aggregation. 
Joann and Mark preferred to use the proposal on the email reflector [Option 2], with classifications stated and reference made to an IETF document. The drawbacks on this proposal were discussed, similar to those discussed during Tuesday evening’s ad hoc meeting and on the email reflector. The disadvantages of using this proposal are: 

1) The Internet draft that the proposed text quoted has an expiration date on April 2004. It described the methodology of mapping applications to the DiffServ classes. The packet error rate requirements were not clearly stated in the document. 

2) While the classification of traffic into 4 categories as proposed is similar to those ITU and 3GPP are using, there would still be a need to associate a QoS performance level in terms of latency and error rates with each class, and a function to map each of the four classes of traffic to the DiffServ classes. Instead, options 1 and 3 avoid the need for the extra classification, and allow the mapping of the applications directly to the DiffServ classes. 

On the other hand, John of Sprint preferred (through private conversation) to keep the first proposal with the table [Option 3]. 
Proposed Text: Combining 4.1.8 and 4.1.9 
4.1.8 
Latency and Packet Error Rate

Option 1: 

The system shall support a variety of traffic classes with different latency and packet error rates performance, in order to meet the end-user QoS requirements for the various applications, as recommended by ITU [2]. Based on the classification of traffic in accordance with the QoS architecture as described in Section 4.4.1 [3,4,5,6], appropriate latency and packet error rate performance targets can be associated with each class.

To support the Expedited Forwarding traffic class, the latency should be as low as possible while the corresponding packet error rate should be low enough to support real-time conversational audio/video applications, and near zero for error intolerant, delay sensitive data applications such as Telnet, interactive games.

For the Best Effort traffic class, the packet error rate performance should comply with the requirement as stated in IEEE Std. 802 -2001 [7], quoted as follows:

“The probability that a MAC Service Data Unit (MSDU) is not delivered correctly at an MSAP due to the operation of the Physical layer and the MAC protocol, SHALL be less than {8 x 10-8}xxx per octet of MSDU length.”
Option 1a

Top two paragraphs same as Option 1

For the Best Effort traffic class, it may be useful to consider following two documents: 

- IEEE Std. 802 -2001 [7]

- IEEE 802.11-97 (99)

Rationale: As discussed in contribution C802.20-03/106 [9], applications can be classified into different categories based on their end-user requirements [2,10,11]. In order to support various IP-based data applications optimally, the PHY and MAC standard should be able to support the different QoS levels as required by the different traffic classes. After taking into consideration the discussions on the proposed text in November’s meeting, the current proposed text is more generic, leaving the specific performance requirements to be included in the evaluation criteria or minimum performance requirements document in the future. For the best effort traffic type, it should still be able to meet the requirement stated in the original IEEE Std. 802-2001 [7,8]. See also email response posted on the requirements’ group reflector on Jan 7, 2004, as attached in the Appendix.
Option 2: 

The system shall support a variety of traffic classes with different latency and packet error rate requirements as suggested in the RFC "Configuration Guidelines for DiffServ Service Classes" http://www.ietf.org/internet-drafts/draft-baker-diffserv-basic-classes-01.txt.

Class                Attributes of Traffic

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

Conversational  |    Two-way, low delay, low data loss

                |     rate, sensitive to delay variations.

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

Streaming       |    Same as conversational, one-way,

                |    less sensitive to delay. May require

                |    high bandwidth.

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

Interactive     |    Two-way, bursty, variable

                |     bandwidth requirements moderate

                |    delay, moderate data loss rate

                |    correctable in part.

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

Background      |   Highly tolerant to delay and data

                |   loss rate has variable bandwidth.

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

Rationale

The service classes, specified in the RFC, define the required treatment for IP traffic in order to meet user, application or network expectations. The RFC associates application requirements with the different service classes and suggests packet flow treatment (i.e. Active Queue Management techniques). Different operators are given the flexibility to define different latency targets and packet error rates in conjunction with system specifications and SLAs within the framework meaningful for IP networks and defined by DiffServ and the RFC. The Table 1 below (from the RFC) illustrates the relationship between service classes and DS codepoint(s) assignment    with application examples (application requirements are in the RFC). Table 2 (also from the RFC) summarizes suggested QoS mechanisms used for each class.

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

   |   Service     |  DSCP   |    DSCP     |       Application        | 

   |  Class name   |  name   |    value    |        Examples          | 

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

   |Administration |  CS7    |   111000    | Heartbeats, SSH, Telnet  | 

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

   |Network Control|  CS6    |   110000    | Network routing          | 

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

   | Telephony     | EF,CS5  |101010,101000| IP Telephony             | 

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

   | Multimedia    |AF41,AF42|100010,100100| Video conferencing       | 

   | Conferencing  |  AF43   |100110       | Interactive gaming       | 

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

   | Multimedia    |AF31,AF32|011010,011100|Broadcast TV, Pay per view| 

   | Streaming     |AF33, CS4|011110,100000|Video surveillance        | 

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

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

   |   Data        |AF23, CS3|010110,011000|peer-to-peer signaling    | 

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

   |High Throughput|AF11,AF12|001010,001100|Store&forward applications| 

   |    Data       |AF13, CS2|001110,010000|Non-critcal OAM&P         | 

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

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

   |               |         |             | applications             | 

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

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

   |     Data      |         |             | assurance                | 

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

                 Table 1: DSCP to Service Class Mapping 

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

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

   |   Class       |      |    DS Edge        |Reference|        |    | 

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

   |Administration | CS7  |Police using sr+bs | RFC2474 |Priority| No | 

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

   |Network Control| CS6  |Police using sr+bs | RFC2474 |  Rate  | No | 

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

   | Telephony     |EF,CS5|Police using sr+bs | RFC3246 |Priority| No | 

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

   |               | AF41 |                   |         |        | Yes| 

   | Multimedia    | AF42 |  Using trTCM      | RFC2597 |  Rate  | per| 

   | Conferencing  | AF43 |   (RFC2698)       |         |        |DSCP| 

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

   |               | AF31 | Police using sr+bs|         |        |    | 

   |               |------+-------------------|         |        | Yes| 

   | Multimedia    | AF32 | Police sum using  |         |  Rate  | per| 

   | Streaming     | AF33 |      sr+bs        | RFC2597 |        |DSCP| 

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

   |               | CS4  |Police using sr+bs |         |        | No | 

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

   |               | AF21 |                   |         |        | Yes| 

   |    Low        | AF22 |  Using srTCM      |         |        | per| 

   |   Latency     | AF23 |   (RFC 2697)      | RFC2597 |  Rate  |DSCP| 

   |    Data       |------+-------------------|         |        |----| 

   |               | CS3  |Police using sr+bs |         |        | No | 

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

   |               | AF11 |                   |         |        | Yes| 

   |    High       | AF12 |  Using srTCM      |         |        | per| 

   |  Throughput   | AF13 |   (RFC 2697)      | RFC2597 |  Rate  |DSCP| 

   |    Data       |------+-------------------|         |        |----| 

   |               | CS2  |Police using sr+bs |         |        | No | 

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

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

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

   | Low Priority  | CS1  | Not applicable    | pdb-le  |  Rate  | Yes| 

   |     Data      |      |                   |  -draft |        |    | 

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

     Table 2: Summary of QoS Mechanisms used for each Service Class 

Option 3: 

The system shall support a variety of traffic classes with different latency and packet error rate requirements as shown in the following table. The classification of traffic in the table supports the QoS architecture as described in Section 4.4.1.

	Traffic classes
	Expedited Forwarding (EF)
	Assured

Forwarding (AF)
	Best Effort

(BE)

	Latency
	~ 30 ms (TBR)
	~ 30 ms – 10 s (TBR)
	>> 10 s (TBR)

	Packet Error Rate for
Error Tolerant Applications
	3 x 10-2
	10-2 – 2.5 x 10-1 (TBR)
	2.5 x 10-1 (TBR)

	Packet Error Rate for
Error Intolerant Applications
	5 x 10-13 (TBR)
	5 x 10-13 – 8 x 10-5 (TBR)
	8 x 10-5


Rationale for the change: Please refer to contribution C802.20-03.106, which was discussed during the IEEE 802.20 Plenary meeting on 11/11/03.
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