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The following text is presented to 802.16 SG/TG for consideration in setting QoS requirements.  This text was extracted from the 802.16 draft systems requirements file 80216s-99_00.doc (note: within the document, its reference is 1999-12-17 IEEE 802.16s-99/00r1.  As some reformatting was required in changing text from PDF to MS Word, for authoritative text, refer to the original.

6   Class of Service and Quality of Service 

This section describes the classes of service and quality of service for 802.16.1 systems.  Terminology is borrowed from the ATM Forum and Internet Engineering Task Force (IETF) worlds. 

802.16.1 protocols MUST support classes of service (CoS) with various quality of service (QoS)  guarantees to support the bearer services (see section 8) that an 802.16.1 system MUST  transport. Each bearer service defines guarantees that they “expect” to be preserved by an  802.16.1 system. Thus, 802.16.1 protocol standards MUST define interfaces and procedures that  accommodate the needs of the bearer services with respect to allocation of prioritization of  bandwidth. Additionally, 802.16.1 protocols MUST provide the means to enforce QoS contracts and Service Level Agreements [2] (see section 7.1). Error! Reference source not found. Table 1  provides a summary of the QoS requirements that the PHY and MAC SHALL provide. Note that  delay in the table refers to the transmission delay from the MAC input from the upper layer at the  transmit station to the MAC output to the upper layer the receiving station for information  transmission. It does not include setup time, link acquisition, etc. 

The 802.16.1 protocols MUST be capable of dedicating constant-rate, provisioned, bandwidth for bearer services such as SDH/PDH. For instance, the MAC layer MAY employ TDM allocation  of bandwidth within a channel for these services. TDM bandwidth allocation may be performed  dynamically to allow for both 1) turning up fixed-bandwidth Permanent Virtual Circuits (PVCs)  and 2) for dynamically changing bandwidth of a virtual circuit once it has been established. 

For QoS-based, connectionless, but not circuit-based, bearer services, the 802.16.1 protocols  MUST support bandwidth negotiation “on-demand” [9]. For instance, the MAC protocol MAY  allocate bursts of time slots to bearer services that require changes in bandwidth allocation. Such  allocation is thus performed in a semi-stateless manner. A connection-oriented bearer service may  require “state” information to be maintained for the life of a connection. But the 802.16.1 MAC  layer interface MAY provide a connection-less service interface that requires a higher-layer  “adaptation” to maintain the “state” of a connection and periodically allocate bandwidth. For  instance, the MAC may need to maintain “state” information about a QoS data flow only for the  duration of an allocation. 

Table 1: Services and QoS Requirements 

Bearer Service
MAC Payload Rate
Maximum Ratio
Maximum Delay (One way)

Circuit-Based




High Quality Narrowband/Voice Frequency Telephony (Vocoder MOS < 4.0)
32 kbps – 64 kbps
10-6  BER
5 msec

Lower Quality Narrowband/Voice Frequency Telephony (Vocoder MOS < 4.0)
6 kbps – 16 kbps
10-4 BER
10 ms

Trunking 
<=155 Mbps
10-6 BER
5 msec

Variable Packet [71]




Time Critical Packet Services 
4-13 kbps (voice) and 32-1.5 Mbps (video)
BER 10-6
10ms

Non- Time Critical Services: IP, IPX, FR… Audio/video streaming, Bulk data transfer etc..
<= 155 Mbps
BER 10-8
N/A

MPEG video 
<=8 Mbps
BER 10-11
TBD

Fixed-length Cell/Packet [73]




ATM Cell Relay - CBR 
16 kbps – 155 Mbps
CLR 3*10-7  CER 4*10-6  CMR 1/day SECBR 10-4
10 ms

ATM Cell Relay - rt-VBR 
Same as CBR above
CLR 10-5  CER 4*10-6  CMR 1/day  SECBR 10-4
10 ms

ATM Cell Relay – other 
<= 155 Mbps
CLR 10-5  CER 4*10-6  CMR 1/day  SECBR 10-4
N.A.
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