2005-9-12
  IEEE C802.20-05/55
2005-9-12
IEEE C802.20-05/xx

	Project
	IEEE 802.20 Working Group on Mobile Broadband Wireless Access 

<http://grouper.ieee.org/groups/802/20/>

	Title
	IEEE 802.20 Evaluation Criteria -- Traffic Mix and QoS Simulations

	Date Submitted
	9-14-2005
	

	 Source(s)
	Dan Gal
67 Whippany Road,
Whippany, NJ 07981
	Voice: 973-428-7734
Fax: 973-386-4555
Email: dgal@lucent.com

	Re:
	MBWA Call for Contributions:  Session # 16

	Abstract
	This contribution supports the author’s view that traffic mix simulations must reflect real-world scenarios whereby an individual user runs several applications simultaneously and that the QoS requirements defined in the 802.20 System Requirements document pertain, primarily, to the traffic mix at the user-end. 

	Purpose
	Propose a traffic-type mix simulation approach for the 802.20 technology Evaluation Criteria document. 

	Notice
	This document has been prepared to assist the IEEE 802.20 Working Group. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.20.

	Patent Policy
	The contributor is familiar with IEEE patent policy, as outlined in Section 6.3 of the IEEE-SA Standards Board Operations Manual <http://standards.ieee.org/guides/opman/sect6.html#6.3> and in Understanding Patent Issues During IEEE Standards Development <http://standards.ieee.org/board/pat/guide.html>.


1.0 Introduction

This contribution supports the view that traffic mix simulations must reflect real-world scenarios whereby an individual user runs several applications simultaneously and that the QoS requirements which are defined in the 802.20 System Requirements document, pertain, primarily, to the traffic mix at the user-end. 

A review of the SRD [1] QoS requirements (see section 2 below) clearly supports the view that the (evaluation criteria) simulations must model the most representative applications and their respective traffic classes. Thus the definition of traffic mix applies to the user-end (i.e., the mobile station terminal) and consequently to the base station that must support the QoS needs of all the mobile stations it serves. 
The alternative view that proposes system level simulations in which each MS runs only one application is clearly inconsistent with the SRD and would severely diminish the value of the simulation results since it would provide no performance evaluation of the mobile station’s QoS provisions. 

In section 2, we review the relevant requirements of the 802.20 SRD. In section 3, the traffic-type mix alternatives are presented and compared and finally, in section 4, we propose a reasonable compromise approach for the simulation of traffic-type mix at both the BS and MS ends.

2.0 Review of QoS Requirements in the 802.20 SRD
Several sections and elements of the SRD define QoS requirements. The following are excerpts of QoS requirements from the approved SRD [1]. 
It is quite clear that the main focus of these requirements is the user and that a traffic mix at the user-end is required (see the green- shaded paragraphs in section 4.1.8 – QoS). 

Section 4.1.8 (the first paragraph) also talks about link level QoS while section 4.1.8.1 discusses end-user QoS requirements for the various applications. 
2.1 Voice Services   

The MBWA shall provide air interface support to enable VoIP Services. QoS Features shall provide the required performance of latency, jitter, and packet loss needed to support the use of industry standard codecs applicable to mobile networks. 

4.1.1 System Spectral Efficiency (bps/Hz/sector)     

For proposal evaluation purposes, the System Spectral Efficiency of the 802.20 air interface shall be quoted for the case of a three sector baseline configuration
 and an agreed-upon block assignment size. It shall be computed in a loaded multi-cellular network setting, which shall be simulated based on the methodology established by the 802.20 evaluation criteria group. 


It shall consider, among other factors, a minimum expected data rate/user and/or other fairness criteria, QoS, and percentage of throughput due to duplicated information flow. 

4.1.7  Number of Simultaneous Active Users     

The MAC layer should be able to control >100 simultaneous active sessions per sector. An active session is a time duration during which a user can receive and/or transmit data with potentially a short delay (i.e. in the absence of service level constraints such as delays caused by the needs to satisfy QoS commitments to other users). In this state the user should have a radio bearer channel available with a delay of less than 25 ms with probability of at least 0.9. This requirement shall be met regardless of whether the sessions are all on one or multiple terminals.  

Note that certain applications will have to be given preferential treatment with respect to delay in order to satisfy QoS requirements, e.g. VoIP.  

This requirement applies to an FDD 2 x1.25 MHz or a TDD 2.5 MHz system. This parameter should scale linearly with system bandwidth if the same application mixes are assumed. 
4.1.8  QoS    

The 802.20 standard shall support the means to enable link level QoS between base station and mobile terminal. The link-level QoS structure shall provide sufficient capabilities to conform to an end-to-end QoS architecture e.g.., as negotiated by upper layer protocols such as RSVP. The 802.20 standard shall support the ability to enforce QoS authorizations for each user and to support various policies determined by the system operator to resolve air interface contention issues between users based on the individual users’ QoS authorization and QoS requests. The AI shall support IPv4 and IPv6 enabled QoS resolutions. The AI shall support efficient radio resource management (allocation, maintenance, and release) to satisfy user QoS and policy requirements.


The 802.20 MAC and PHY shall provide the capabilities to satisfy link-level QoS requirements by resolving system resource demand conflicts between all mobile terminals while still satisfying the negotiated QoS commitments for each individual terminal.   
A given user may be using several applications with differing QoS requirements at the same time (e.g., web browsing while also participating in a video conferencing activity with separate audio and video streams of information).  
The 802.20 MAC and PHY shall provide the capabilities to distinguish various packet flows from the same mobile terminal or user and provide differentiated QoS delivery to satisfy the QoS requirement for each packet flow.   

The 802.20 system shall provide the ability to negotiate the traffic flow templates that define the various packet flows within a user's IP traffic and to associate those packet flows with the QoS requirements for each flow (i.e., QoS parameters such as delay, bit rate, error rate, and jitter).

The 802.20 air interface shall support the IETF Differentiated Services (DS) Architecture (RFC 2475) to be compatible with other IP network standards including IP mobile standards. To this end, 802.20 shall support the standard DiffServ QoS model. Some of the forwarding behaviors that have been defined include: Expedited Forwarding (EF), Assured Forwarding (AF), and Best Effort (BE) DS per Hop Behaviors (PHBs) as defined by the RFC 2597 and RFC 2598. 802.20 shall also support configuration of the PHBs by a DS API that shall be based on a subset of the information model defined in RFC 3289.

Service and QoS Mapping

The 802.20 standard shall define a common set of parameters to address all classes of service and QoS parameters for all services. A QoS based IP network may employ the Resource Reservation Protocol (RSVP) to signal the allocation of resources along a routed IP path. 

4.1.8.1 Latency and Packet Error Rate  

The system shall support the configuration (e.g., by the system operator) of a flexible set 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, for example, as recommended by ITU
.  The 802.20 standard shall support the ability to negotiate the traffic class associated with each packet flow.
  The 802.20 standard shall permit the set of traffic classes to be defined by the system operator in terms of QoS attributes (along with the range of allowed values
) that include the following:

1. data rate (ranging from the lowest supported data rate to maximum data rate supported by the MAC/PHY),

2. latency (delivery delay) (ranging from 10 ms to 10 seconds),

3. packet error rate (after all corrections  provided by the MAC/PHY layers) (ranging from 10E-8 to 10E-1), and
4. delay variation (jitter) (ranging from 0 to 10 seconds).


The 802.20 standard should support (but not require) PHY/MAC implementations that satisfy the QoS characteristics that are specified by the traffic classes defined in the following references:

1. RFC 2475, "An Architecture for Differentiated Services"

2. RFC 2598, "An Expedited Forwarding PHB"

3. RFC 2597, "Assured Forwarding PHB Group"

4. http://www.ietf.org/internet-drafts/draft-baker-diffserv-basic-classes-01.txt

As is the case for all wireless networks, the specified QoS characteristics for certain traffic classes or services need only be satisfied in deployments and RF link conditions that are appropriate to permit the desired characteristics to be feasible.  However, the 802.20 MAC/PHY structure supports the capabilities to negotiate and deliver all of the QoS characteristics specified for the indicated traffic classes.

3.0 Traffic-type Mix in 802.20 Technology Evaluation
A real-world 802.20 base station (BS) will have to handle the complex task of sending to and receiving from each of the many served mobile stations (MS) a number of packet-flows simultaneously. These packet flows are typically associated with one or more applications running on the user terminal device. It is the joint task of the QoS mechanisms at both the BS and the MS to properly serve these packet flows and insure that the appropriate delay and data rate requirements of these applications are met. 
While the QoS mechanisms in the MS would only need to handle the known requirements of the individual applications it runs, the BS would have the additional task of setting transmission priorities among the MSs, based on the individual MS’s fixed and dynamic service attributes, e.g., service class (premium service guarantee versus normal service), location within the cell/sector and the constantly varying radio channel conditions. 

Clearly, a real-world system must deal with traffic-type mixes at both the BS and the MS and any worthwhile simulation should approximate this real-world scenarios to the maximum extent possible. Yet, in the 802.20 technology evaluation, we may want to keep the complexity of the simulations to a reasonably manageable level and seek a simplified traffic-type mix modeling. The following traffic-type simulation alternatives can be identified (see summary in the table below):

1. Traffic-type mix at both the BSs and the MSs, at full system-level simulation. 
2. Traffic-type mix at the BSs only and one traffic type (variable) at the MSs, at full system- level simulation. 
3. Link-level Traffic-type mix at both the BS and the MS (i.e., a one BS and one MS “system” configuration). 

4. One (same) traffic-type at the BS and all the MSs, at full system-level simulation.
Table 1:  Traffic-type Mix Alternatives

	Alternative
	Simulation Level
	BS 
Traffic-types 
	MS 
Traffic-types

	Notes

	
	Link
	System
	
	
	

	1
	
	X
	5
	5
	Full system

	2
	
	X
	5
	1
	20% MSs per each traffic type

	3
	X
	
	5
	5
	one BS, one MS

	4
	
	X
	1
	1
	One-application system


Comparison of the four alternatives
· Clearly, alternative 4 should be ruled out as it is totally inadequate.  
· Alternative 1 is the best, albeit the more complex to model and simulate. 
· Alternative 2 is inadequate because it does NOT provide any QoS performance evaluation of the MS (with one application, QoS does not come into play at all).
· Alternative 3 has the advantage of having, relatively, lower simulation complexity while providing a good insight on the BS and MS QoS effectiveness and impact on key performance metrics (delay and packet drop). The down-side is that a link-level simulation does not provide the much needed system-level performance information. 
· A not unreasonable fifth alternative would be to adopt both alternatives 2 and 3. Thereby, the combined results of both simulations would yield a good understanding of the performance, of both BS and MS, at real-world traffic-type mix scenario.
4.0 Proposed Option for the 802.20 Evaluation

Adopt the fifth alternative (suggested in the previous section): 
Step 1: Run the system-level simulations with traffic-type mix at all BSs and randomly assign one (out of 5) application per mobile, located anywhere in the modeled access network. 
Step 2: Run a link-level simulation (i.e., with one BS and one MS) and apply the five traffic-type mix at both the BS and MS.

5.0 Reference Documents
[1]   
IEEE P802.20-PD-06/V<14>, July 16, 2004: System Requirements for IEEE 802.20 Mobile Broadband Wireless Access Systems – Version 14
�Since the base configuration is only required for the purpose of comparing system spectral efficiency, proposals may submit deployment models over and beyond the base configuration.


 


� ITU G.1010 [“Draft New Recommendation G.QoSRQT – End-user Multimedia QoS Categories”, ITU-T study group 12, contribution 37, August 2001]


� There can be multiple packet flows associated with a single user, and multiple users associated with a single mobile terminal, e.g., in the case where a mobile terminal is a device providing service for multiple end devices.


� No specific granularity for these parameters is implied by this requirement.
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