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1. Executive Summary   
With over 70 mobile WiMAX deployments worldwide in 2.3 , 2.5 and 3.5 GHz and continuously growing , the role 

of WiMAX 2.0 is pivotal for operators to support humongous projected growing data demands and stay 

competitive in mobile data networks. The time to market and early competitiveness of WiMAX release 1.0 was 

successful in getting initial attraction from operators but there triumph will largely depend in continuous 

innovation and new suite of standards which will enable affordable and reasonable data services for their 

consumers. 

16m will play important role to provide evolutionary path to Mobile WiMAX Release 1.0 operators to remain 

competitive in ever challenging mobile data networks and provide a platform for delivery of new services. It will 

also play an important role in shaping 4G mobile networks by supporting IMT-A requirement by updating its IEEE 

Std 802.16 standards to meet the requirements of next generation mobile networks targeted by the cellular layer 

of IMT-Advanced. 

WiMAX 2.0 or 16m standards work will be completed by the end of this year and the first 16m release will be 

available for industry by July, 2010
1
. Based on the inputs from supplier and past standardization experience it 

appears that operators will have WiMAX 2.0 systems for deployment as early as 2012. Work on the standard has 

ōŜŜƴ ǇǊƻƎǊŜǎǎƛƴƎ ǾŜǊȅ ǉǳƛŎƪƭȅΣ ǘƘŜ ŜȄǇŜǊƛŜƴŎŜǎ ǿƛǘƘ улнΦмсŜ ŀƴŘ ŜǾŜƴ ǎƻƳŜ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎΩǎ ŦǊƻƳ [¢9  has 

enabled quick completion of standards.  

Following are the key vital features of WiMAX 2.0 which is incorporated in standards and presented in this 

whitepaper. 

¶ New spectrum in FDD and TDD band 

¶ Support of IMT-A frequency bands 

¶ At least two fold increase in average data throughput from the current Release  

¶ Advanced interference management methods to support true reuse 1 deployments as compared to 

current reuse 3 deployments 

¶ Round trip access latency is reduced to less than 10-20 ms levels which will allow more demanding 

services like online gaming etc. 

¶ Support for self organizing networks  

¶ Support for femtocells  

¶ Support of Relays stations  

¶ Support for Location services  

¶ Support for enhanced multicast and broadcast services 

¶ Multicarrier aggregation upto 100 MHz  

¶ Co-existence of 16e and 16m base stations and backward compatibility 

¶ 2-3 fold improvement in VoIP calls per MHz ( Optimized for voice)  

¶ Coexistence of multi-technologies like Bluetooth, Wi-Fi and WiMAX 

¶ Inter Radio Access technology handovers( 3GPP)  

¶ Improved scheduling and new QoS class 

                                                             
1 IEEE : http://www.ieee802.org/16/tgm/core.html#10_0010  

http://www.ieee802.org/16/tgm/core.html#10_0010
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It is more apt for operators who have already deployed their networks with release 1.0 to migrate to WiMAX2.0  as 

the release 1.0 devices are backward compatible with 16m systems and the performance of 16m systems is 

adequate to support the requirements of IMT-A and other competing technologies like LTE and LTE-A.  

While this paper will cover all the aspects of 16m performance and features for operators , aspects of coexistence 

of release 1.0 and release 2.0 systems  is presented for WiMAX operators.  

2. Introduction  
 
WiMAX systems based on release 1 have shown significant advantage over their 3G competitors when it comes to 
deliver all IP based data services over wireless. Mobile Data is one of the fastest growing segments in wireless, and 
mobile data traffic will grow at a compound annual growth rate (CAGR) of 108 percent between 2009 and 20142. 
The future and changing landscape of telecommunication industry provides great opportunities with 
significant growth in the overall telecommunications market both in volume and value. This growth will take place 
both in legacy voice and data services.  
 
The future Wireless access technologies needs to take into account a number of common emerging trends 
consistent across many future potential development scenarios. A key trend is the increasing consumption of 
digital information by customers in several ways, which, in some cases require the network capacity to increase by 
a double-digit factor or even higher. Cisco global estimate shows that mobile data traffic has increased 160 percent 
from calendar year-end 2008 to calendar year-end 2009. And individually, some mobile carriers have published 
some dramatic traffic increases.   
 
According to in-stat research, mobile broadband in now the second largest access technology behind DSL, making 
it 18% subscriber worldwide. Operators like Teliasonera reported increase in data traffic by 200% in Nordic and 
Baltic regions while the number of subscriber rose to 60% only. United Kingdom-based operator O2 reported that 
its mobile data traffic in Europe doubled every three months in 2009. Telecom Italia announced that its mobile 
traffic grew 216 percent from mid-2008 to mid-2009 and AT&T has reported that its mobile traffic increased 5000 
percent in the past 3 years. In last quarter alone wireless data revenue grew 26%  for AT&T. Five operators, NTT 
DoCoMo followed by Verizon Wireless, China Mobile, AT&T and KDDI exceed data revenues over US$ 10B clearly 
suggesting the emergence of  data services as the biggest revenue generating services over the next decade.  
 
The current version of mobile WiMAX based on IEEE 802.16e-2005 is considered as the first widely-deployed 
mobile data technology with OFDMA and MIMO. To consistently support the growing need of mobile data and 
provide an evolutionary path for wimax operators, IEEE 802.16 working group has started working on the new 
standard which will called 16m or WiMAX 2.0 and it has the following driving factors; 
  

¶ To support global user and technology trends for next generation mobile networks 

¶ To provide evolutionary path to Mobile WiMAX Release 1.0 operators to remain competitive in ever 
challenging mobile data networks and provide a platform for delivery of new services. 

¶ To play an important role in 4G mobile networks by supporting IMT-A requirement by updating its IEEE 
Std 802.16 standards to meet the requirements of next generation mobile networks targeted by the 
cellular layer of IMT-Advanced. 
 

                                                             
2
 CISCO VNI, 

http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-
520862.html 
 

http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-520862.html
http://www.cisco.com/en/US/solutions/collateral/ns341/ns525/ns537/ns705/ns827/white_paper_c11-520862.html
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In the current paper we will cover aspects of WiMAX 2.0 for operators.  With over 70 Mobile WiMAX deployments 
in 2.3, 2.5 and 3.5 GHz, WiMAX migration to support even superior quality of service , improved latency , high 
spectral efficiency, security and low cost of ownership is essential.  WiMAX Release 2.0 enhances wimax 
performance as compared to its predecessors.  This release will support operators with improved data rates, 
higher coverage and allow new services to be offered in their current Radio networks.  

3. WiMAX 2.0 Availability  
16m standards work item will be completed by the end of this year and first 16m release will be available for 

industry by July, 20103. IEEE is expected to provide final approval for this new standard sometime this summer. 

IMT-A recommendation will complete in Q1 2011. Based on the inputs from suppliers and from the past 

standardization experience of 16e, it appears that operators will have WiMAX 2.0 systems for deployment as early 

as 2012. Industry chipset supplier like intel , Sequans has indicated availability of devices by 2012.
4
   

Work on the standards front has been progressing very quickly, the experiences of 802.16e and even some of the 

ƭŜŀǊƴƛƴƎΩǎ ŦǊƻƳ [¢9 has enabled quick completion of standards. The know-how of certification by WiMAX Forum 

and established working groups will enable faster 16m deployments by proactively defining end to end protocols 

and procedures parallel to IEEE.  

 

Figure 1 : Standardization timeline of WiMAX 2 

 

  

                                                             
3
 IEEE : http://www.ieee802.org/16/tgm/core.html#10_0010  

4
 WiMAX.com :  http://www.wimax.com/commentary/blog/blog-2010/march-2010/wimax-2-networks-ready-in-

2012%2C-says-intel-0309  

http://www.ieee802.org/16/tgm/core.html#10_0010
http://www.wimax.com/commentary/blog/blog-2010/march-2010/wimax-2-networks-ready-in-2012%2C-says-intel-0309
http://www.wimax.com/commentary/blog/blog-2010/march-2010/wimax-2-networks-ready-in-2012%2C-says-intel-0309
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4. Key feature of WiMAX 2.0  

4.1 Backward compatibility and coexistence  

 
IEEE 802.16m base station will support interoperability with legacy Wireless MAN-OFDMA i.e. 16e systems. An IEEE 
802.16m MS will operate with a legacy BS i.e. 16e base station at performance similar to 16e MS. 
 
A 16m capable Base Station will support interworking with 16e and 16m device. Operators who are deploying 16e 
systems presently will have the option of smooth migration to 16m selectively or completely. 16m frame structure 
has the capability to coexist with legacy frame of 16e systems. 
 

Figure 2 : WiMAX 2.0 deployment possibilities 

 
 
The coexistence legacy and IEEE 802.16m frames is presented in figure 3. The Frame offset shown in Figure 3 is for 
illustration. It is an offset between the start of the legacy frame and the start of the IEEE 802.16m frame defined in 
a unit of sub frames. By choosing appropriate numbers uplink and downlink TDD symbols between 16m and 16e 
base stations required coexistence can be achieved.  From operator perspective this is one the utmost importance 
feature as the migration of 16m is envisaged in steps.  

Figure 3 : 16m and 16e frame coexistence  
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4.2 WiMAX 2.0 Frequency band support  
The first release of WiMAX was TDD and most of the deployments were in 2.3, 2.5 and 3.5 GHz bands. Later in 

release 1.5 additional support for FDD and H-FDD were introduced with new spectrum in 1.7 and 2.1 GHz were 

added
5
. 16m identified the following FDD and TDD frequency bands for deployment of systems. (Please note the 

certification of these bands will depend largely on requirement and operators priority.)   

Figure 4 : WiMAX 2.0 frequency bands  

Band Class UL AMS Transmit  Frequency (MHz) DL AMS Receive  Frequency 
(MHz) 

Duplex 
Mode 

1 2300-2400 2300-2400 TDD 

2 2305-2320, 2345-2360 2305-2320, 2345-2360 TDD 

2345-2360 2305-2320 FDD 

3 2496-2690 2496-2690 TDD 

2496-2572 2614-2690 FDD 

4 3300-3400 3300-3400 TDD 

5L 3400-3600 3400-3600 TDD 

3400-3500 3500-3600 FDD 

5H 3600-3800 3600-3800 TDD 

6 
 

1710-1770 2110-2170 FDD 

1920-1980 2110-2170 FDD 

1710-1755 2110-2155 FDD 

1710-1785 1805-1880 FDD 

1850-1910 1930-1990 FDD 

1710-1785, 1920-1980 1805-1880, 2110-2170 FDD 

1850-1910, 1710-1770 1930-1990, 2110-2170 FDD 

7 
 

698-862 698-862 TDD 

776-787 746-757 FDD 

788-793, 793-798 758-763, 763-768 FDD 

788-798 758-768 FDD 

698-862 698-862 TDD/FDD 

824-849 869-894 FDD 

880-915 925-960 FDD 

698-716, 776-793 728-746, 746-763 FDD 

8 1785-1805, 1880-1920, 1910-193, 

2010-2025, 1900-1920 

1785-1805, 1880-1920, 1910-

193, 2010-2025, 1900-1920 
TDD 

9 450-470 450-470 TDD 

450.0-457.5 462.5-470.0 FDD 

 

  

                                                             
5
 BP Tiwari, www.beyond4g,org : http://www.beyond4g.org/wp-content/uploads/2010/03/WiMAX-1.5-for-

operators-v2.pdf 

http://www.beyond4g,org/
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4.3 Multi Antenna Architecture  
 

4.3.1. MIMO schemes in 16m  
WiMAX 2.0 supports several advanced multi-antenna techniques including single and multi-user MIMO (spatial 

multiplexing and beamforming) as well as a number of transmit diversity schemes. In single-user MIMO (SU-

MIMO) scheme only one user can be scheduled over one resource unit, while in multi-user MIMO (MU-MIMO), 

multiple users can be scheduled in one resource unit.  

4.3.2. SU-MIMO6 
Single-user MIMO (SU-MIMO) schemes are used to improve the link performance, by providing robust 

transmissions with spatial diversity, or large spatial multiplexing gain and peak data rate to a single MS, or 

beamforming gain.  Both open-loop SU-MIMO and closed-loop SU-MIMO is supported in 16m. 

For open-loop SU-MIMO, both spatial multiplexing and transmit diversity schemes are supported. For closed-loop 

SU-MIMO, codebook based precoding is supported for both TDD and FDD systems. CQI, PMI, and rank feedback 

cŀƴ ōŜ ǘǊŀƴǎƳƛǘǘŜŘ ōȅ ǘƘŜ ƳƻōƛƭŜ ǎǘŀǘƛƻƴ ǘƻ ŀǎǎƛǎǘ ǘƘŜ ōŀǎŜ ǎǘŀǘƛƻƴΩǎ ǎŎƘŜŘǳƭƛƴƎΣ ǊŜǎƻǳǊŎŜ ŀƭƭƻŎŀǘƛƻƴΣ ŀƴŘ ǊŀǘŜ 

adaptation decisions. CQI, PMI, and rank feedback may or may not be frequency dependent.  For closed-loop SU-

MIMO, sounding based precoding is supported for TDD systems.  

Figure 5 : SU-MIMO  

 

4.3.3. MU-MIMO7 
Multi-user MIMO (MU-MIMO) schemes are used to enable resource allocation to communicate data to two or 

more MSs . MU-MIMO enhances the system throughput. 

Multi-user transmission with one stream per user is supported in MU-MIMO mode. MU-MIMO includes the MIMO 

configuration of 2Tx antennas to support up to 2 users, and 4Tx or 8Tx antennas to support up to 4 users. Both 

unitary and non-unitary MU-MIMO linear precoding techniques are supported. 

For open-loop MU-MIMO, CQI and preferred stream index feedback may be transmitted to assist the base 

ǎǘŀǘƛƻƴΩǎ ǎŎƘŜŘǳƭƛƴƎΣ ǘǊŀƴǎƳƛǎǎƛƻƴ ƳƻŘŜ ǎǿƛǘŎƘƛƴƎΣ ŀƴŘ ǊŀǘŜ ŀŘŀǇǘŀǘƛƻƴΦ ¢ƘŜ /vL ƛǎ ŦǊŜǉǳŜƴŎȅ ŘŜǇŜƴŘŜƴǘΦ 

                                                             
6
 IEEE 802.16m Task Group : http://www.ieee802.org/16/tgm/docs/80216m-07_002r10.pdf  

 
7 IEEE working group : http://www.ieee802.org/16/tgm/index.html  

http://www.ieee802.org/16/tgm/docs/80216m-07_002r10.pdf
http://www.ieee802.org/16/tgm/index.html
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For closed-loop multi -user MIMO, codebook based precoding is supported for both TDD and FDD systems. CQI and 

taL ŦŜŜŘōŀŎƪ Ŏŀƴ ōŜ ǘǊŀƴǎƳƛǘǘŜŘ ōȅ ǘƘŜ ƳƻōƛƭŜ ǎǘŀǘƛƻƴ ǘƻ ŀǎǎƛǎǘ ǘƘŜ ōŀǎŜ ǎǘŀǘƛƻƴΩǎ ǎŎƘŜŘǳƭƛƴƎΣ ǊŜǎƻǳǊŎŜ ŀƭƭƻŎŀǘƛƻƴΣ 

and rate adaptation decisions. CQI and PMI feedback may or may not be frequency dependent. For closed-loop 

multi -user MIMO, sounding based precoding is supported for TDD systems. 

Figure 6 : MU-MIMO  

 

 

 

4.3.4. Multi BS MIMO  
Multi-BS MIMO techniques are supported for improving sector throughput and cell-edge throughput through 

multi-BS collaborative precoding, network coordinated beamforming, or inter-cell interference nulling. Both open-

loop and closed-loop multi-BS MIMO techniques can be considered. For closed-loop multi-BS MIMO, CSI feedback 

via codebook based feedback or sounding channel will be used. The feedback information may be shared by 

neighboring BSs via network interface. This places significant obligation in low latency backhauls.  

COMP - Coordinated multi-point (CoMP) is a new class of transmission schemes for interference reduction in the 

16m technology. Enabling features such as network synchronization, cell- and user-specific pilots, feedback of 

multicell channel state information and synchronous data exchange between the base stations  can be used for 

interference mitigation and for possible macro diversity gain. The collaborative MIMO (Co-MIMO) and the closed-

loop macro diversity (CL-MD) techniques are examples of the possible options. For downlink Co-MIMO, multiple 

BSs perform joint MIMO transmission to multiple MSs located in different cells. Each BS performs multi-user 

precoding towards multiple MSs, and each MS is benefited from Co-MIMO by receiving multiple streams from 

multiple BSs. For downlink CL-MD, each group of antennas of one BS performs narrow-band or wide-band single-

user precoding with up to two streams independently, and multiple BSs. 

Figure 7 : Multi BS MIMO  

  


