
2007-05-09                                                                                                                          IEEE C802.16j-07/187r3

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

Title Optimized Distributed Bandwidth Request and Allocation  in 802.16j system

Date 
Submitted

2007-05-09

Source(s) Shulan Feng, Yanling Lu, Ting Li ,Liangliang Zhang
Hisilicon Technologies
Harbour  Building, No.8, Dongbeiwang West Road,
HaiDian District, Beijing, China

Masato Okuda and Yuefeng Zhou 
Fujitsu

Kanchei (Ken) Loa, Yi-Hsueh Tsai, Yung-Ting Lee
Institute for Information Industry
8F., No. 218, Sec. 2, Dunhua S. Rd.,
Taipei City, Taiwan

Voice: 86-10-82829010
Fax: 86-10-82829075
mailto:luyanling@hisilicon.com, 
fengsl@huawei.com 

mailto: okuda@jp.fujitsu.com 
Yuefeng.Zhou@uk.fujitsu.com

Voice:   +886-2-2739-9616
E-mail: loa@iii.org.tw

Re:  This contribution is a response to ” IEEE 802.16j-07/013 Call for Technical Comments regarding IEEE 
Project 802.16j” (2007-04-02) .

Abstract This contribution describes a proposed distributed scheduling in 802.16j system.

Purpose This document is provided in response for Call for Technical Comments and Contributions regarding IEEE 
Project 802.16j .

Notice This document has been prepared to assist IEEE 802.16. 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 resul ting IEEE Standards publication.  The contributor also acknowledges and accepts that 
this contribution may be made public by IEEE 802.16.

Patent Policy 
and 
Procedures

The  contributor  is  familiar  with  the  IEEE  802.16  Patent  Policy  and  Procedures  
<http://ieee802.org/16/ipr/patents/policy.html>,  including  the  statement  "IEEE  standards  may  include  the  known  use  of 
patent(s),  including  patent  applications,  provided  the  IEEE receives  assurance  from the  patent  holder  or  applicant  with 
respect to patents essential for compl iance with both mandatory and optional portions of the standard." Early disclosure to the 
Working Group of patent information that might  be relevant  to the standard is essential to reduce the possibility for delays in 
the development  process  and increase  the likelihood that the draft publication will be approved for publication. Please  notify 

1

mailto:Yuefeng.Zhou@uk.fujitsu.com
mailto:okuda@jp.fujitsu.com
mailto:fengsl@huawei.com
mailto:luyanling@hisilicon.com
http://ieee802.org/16


2007-05-09                                                                                                                          IEEE C802.16j-07/187r3

the  Chair  <mailto:chair@wirelessman.org> as  early  as possible,  in written  or  electronic form,  if  patented  technology (or 
technology under  patent  application)  might  be incorporated into  a draft  standard  being  developed  within  the IEEE 802.16 
Working  Group.  The  Chair  will  disclose  this  notification  via  the  IEEE  802.16  web  site 
<http://ieee802.org/16/ipr/patents/notices>.

2



2007-05-09                                                                                                                          IEEE C802.16j-07/187r3

 Distributed Scheduling In 802.16j System
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1. Introduction
This document proposes a mechanism to reduce the time delay of data/bandwidth-request transfer and improve 
the uplink bandwidth utilization in a distributed scheduling MR system.
In a distributed scheduling MR system[1], when the MR-BS needs to grant the unsolicited bandwidth to the MS 
through the intermediate RSs along the multi-hop link on a periodic time basis, the bandwidth granted by the 
super ordinate RS may be wasted because user data doesn’t reach the intermediate RS. The user data should be 
stored in the intermediate RS to wait for the next granted bandwidth, which leads to large latency. Obviously, 
the same problem exists when the MR-BS needs to poll the MS unsolicited through the intermediate RSs on a 
periodic basis.
 Figure1 is an example of the grant procedure in the MR system with distributed scheduling. Figure 2 is an 
example of the polling procedure in the MR system with distributed scheduling
Since the distributed  scheduling should be used in some cases, for  example,  to extend the coverage,  it  is 
necessary to guarantee the service flow’s QoS for UGS, rtPS, extended rtPS, nrtPS and BE service. We propose 
a mechanism to optimize the distributed scheduling in order to reduce the time delay of data/bandwidth-request 
transfer and improve the uplink bandwidth utilization in the MR system with distributed scheduling.
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Figure 1 An example of the periodic grant procedure in the distributed scheduling system
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Figure 2 An example of the periodic polling procedure in a distributed scheduling MR system.

2. Optimized grant and polling mechanism for distributed scheduling
2.1 Optimized Periodic Bandwidth Grant
In a MR system the grant can be issued unsolicited by each link’s super ordinate node or as a response to the 
bandwidth request from the subordinate node.
If the 802.16j system grants unsolicited bandwidth to the MS on a periodic time basis, the RS scheduling IE 
(RS_SCH_IE) is generated by the MR-BS firstly and sent to its subordinate node, based on the QoS of service 
flow and so on. RS_SCH_IE may include the transport CID on which the user data traffic is carried, the frame 
offset  to  indicate  when  the  bandwidth  will  be  granted  and  the  size  of  bandwidth  allocation.  When  the 
subordinate node receives the RS_SCH_IE, it will generate new RS_SCH_IE for its own subordinate node, 
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according to the received RS_SCH_IE, processing delay inside and so on. In this way, RS_SCH_IE will be 
generated by the super ordinate node and sent to the subordinate RS of each hop link in turn. However the MS’s 
access station should not send this IE to the MS, so there is no any change for the MS. 
Figure3 illustrates the proposed periodic grant mechanism in a distributed scheduling system.
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Figure 3 An example of proposed periodic grant mechanism
2.2.3 Optimized Periodic Polling
Similar to the bandwidth grant, the polling in the 802.16j system is not an explicit message, but a bandwidth 
allocation in the UL_MAP. The polling can be issued unsolicited or as a response to the Grant Management 
Message with PM bit set, which is set by a MS with currently active UGS connection when the MS needs to be 
polled to request bandwidth for non-UGS connection. When the unsolicited polling is issued on a periodic time 
basis, the RS_SCH_IE may also be used to accelerate bandwidth request transfer.
Figure 4 illustrates the proposed periodic polling mechanism in a distributed scheduling system. 
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Figure 4 An example of proposed periodic polling procedure in a distributed scheduling system

3. Proposed text
6.3.5 Scheduling services
6.3.5.2.1 UGS 
[Insert the following at the end of this clause:]
 In the MR system with distributed scheduling, to meet a UGS service flow’s need, the MR- BS and RSs along 
the path shall grant fixed size bandwidth to its subordinate node on a real-time periodic basis. 
In the multi-hop relay system with distributed scheduling, the MR-BS or a RS may send RS SCH IE in advance 
to its subordinate RS to indicate when and how much bandwidth it will schedule for the service in the future. 
6.3.5.2.2 rtPS
[Insert the following at the end of this clause:]
In the MR system with distributed scheduling, to meet an rtPS service flow’s need, the MR- BS and RSs along 
the  path  shall  poll  its  subordinate  node  on  a  real-time  periodic  basis.  The  MR-BS  and  RSs  may  send 
RS_SCH_IE to its subordinate RS to indicate when it will schedule a poll in the future. 
6.3.5.2.2.1 Extended rtPS
[Insert the following at the end of this clause:]
In the MR system with distributed scheduling, to meet an Extended rtPS service’s need, the MR- BS and RSs 
along the path shall grant dynamic size bandwidth to its subordinate node on a real-time periodic basis. The 
MR-BS and RSs may send RS_SCH_ IE  to its subordinate RS to indicate when and how much bandwidth it 
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will schedule for the service in the future.

[Insert new sub clause 6.3.6.7]
6.3.6.7 Relay support for Scheduling
6.3.6.7.1 Distributed Scheduling
6.3.6.7.1.2 Grant
[Insert the following at the end of this clause:]
In MR system with distributed scheduling, the MR-BS or a RS may send its RS_SCH_ IE in advance to its 
subordinate RS, to indicate when and how much bandwidth it will schedule for the real time service in the 
future. The RS_SCH_ IE includes the CID on which the user traffic is carried, the frame offset to indicate when 
the bandwidth will be granted and the size of bandwidth allocation. The actual grant is issued using Data Grant 
IE as defined for single hop case. For periodical bandwidth grant, RS_SCH_IE could be sent just once. 
RS_SCH_IE is generated by the MR-BS or a RS and sent to its subordinate RS until the MS’s access station is 
reached. Figure 1 illustrates the bandwidth grant procedure using RS_SCH_IE.
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Data2
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Data2

Figure 1 Periodic Bandwidth Grant with RS_SCH_IE

6.3.6.7.1.3 Polling
[Insert the following at the end of this clause:]
Similar to the bandwidth grant, the periodic polls issued by the MR-BS or a RS to its subordinate RS may be 
accompanied with a RS_SCH_IE. The RS-SCH-IE is generated by the MR-BS or a RS and sent to its 
subordinate RS until the access RS is reached. Figure 2 illustrates the polling procedure using RS_SCH_IE. 
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Figure 2 Periodic Polling with RS_SCH_IE

Update Table 290c as indicated in the following Table. 

Table 290c – Extended-2 UIUC Code Assignment for UIUC=11

Extended UIUC
(Hexadecimal)

Usage

09 – 0D Reserved
09 RS_SCH IE
0A … 0D Reserved

Insert new subclause 8.4.5.4.29

8.4.5.4.29 RS_SCH IE

This IE specifies the uplink allocation for the receiving RS used for relaying bursts in the distributed 
scheduling, and is not applicable to MS/SS. 

Table T1 – RS_SCH_ IE format

Syntax Size Notes
RS_SCH_IE() {
     Extended-2 UIUC 8 bits RS_SCH_IE() = TBD
     Length 8 bits
     CID 16 bits The CID for the MS
     RS UL Allocation Frame Offset 8 bits In terms of number of frames
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     Bandwidth 8 bits In number of bytes
}

  
     CID
           Indicates the CID, for which the allocation will be used. 
      RS UL Allocation Frame Offset
           Indicates the number of frame, starting from the next frame, in which the bandwidth grant for RS is 
valid.
      Bandwidth
             Indicates the size of the allocation, in units of bytes
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