2005-03-15

IEEE C802.16maint-05/074r1

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.0rg/16>
Title Deterministic initial ranging burst size
Date 2005-03-15
Submitted
Source(s) é(l)zel 3211?8“% o joel@sequans.com
Q ommunications. Voice: +33 144 89 48 07
Ambroise Popper
SEQUANS Communications ambroise(@sequans.com
David A Castelow, Eyal Verbin ) )
mailto:dcastelow(@airspan.com
Airspan Communications, Voice: +44 1895 467281
Cambridge House, Oxford Road,
Uxbridge, UK
Giulio Cavalli giulio.cavalli@siemens.com
Siemens Comm.
Re: IEEE P802.16REVd/D5-2004
Abstract Clarification on ambiguities on the size of the initial ranging burst in OFDM.
Purpose Adopt changes.
. This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding on
Notice 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.
The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution,
Release 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 802.16.
The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures
Patent <http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known
Policy and  use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or
Procedures applicant with respect to patents essential for compliance 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 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://ieee802.0rg/16/ipr/patents/notices>.




1.1.

1.2.

2005-03-15 IEEE C802.16maint-05/074r1

Deterministic Initial Ranging Burst Size in OFDM
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David A. Castelow, Eyal Verbin (Airspan Communications)

Giullio Cavalli (Siemens Communications)

Introduction

IEEE 802.16-2004 has some imprecision relative to the size of the initial ranging request and whether
the SS is supposed to send just the number of symbols necessary for a RNG-REQ message or
supposed to transmit using stuffing during the entire size of an opportunity?

Size of the initial RNG-REQ message

The initial RNG-REQ has a variable length. In OFDM, the smallest RNG-REQ packet is 23 bytes,
taking into account the mandatory CRC. It fits in 4 OFDM symbols.

However, there is an optional TLV (AAS broadcast capability) that may add 3 bytes to the RNG-REQ
message. This makes the RNG-REQ message 27-bytes longs or 5 OFDM symbols.

Moreover, nothing in the specification prevents an SS to add other TLVs in the RNG-REQ. It happens
with SC/SCa PHY but it is also possible in future extensions of the standard, like all the RNG-REQ
TLVs related to mobility introduced in 802.16e. These extra TLVs could also be special vendor-
specific TLVs or even Ranging Anomalies although the spec writes that it "may be included in the
RNG-REQ message after the SS has received an RNG-RSP addressed to the SS:"

Because of this imprecision, the BS can not determine easily the size of the RNG-REQ message and
consequently the size of the initial ranging burst. If not fixed, this would cause interoperability issues if
the BS expects a burst too small compared to the actual burst sent by the SS. The SS would not enter
the network.

Size of the initial RNG-REQ burst

There is also an ambiguity on the size of the initial ranging burst.

In IEEE802.16-2004, there is a statement (page 450, line 28) that requires the SS to transmit during an
UL allocation. "An SS shall transmit during the entirety of all of its UL allocations, using the standard
padding mechanism (6.3.3.7) to fill allocations if necessary."

Without any restriction, it also applies to initial ranging contention opportunities and bandwith request
contention opportunities. This sentence is valid for BW contention TOs, but not for IR contention
TOs.

We should add a restriction in the spec that it does not apply to IR contention TOs.

This is especially important because there is another problematic sentence in the description of the
"Ranging Request Opportunity Size" UCD TLV: "Size (in units of PS) of PHY bursts that an SS may
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use to transmit a RNG-REQ message in a contention ranging request opportunity. The value includes
all PHY overhead as well as the maximum SS/BS round trip propagation delay."

This sentence, along with the previous one, seems to require the SS to transmit its PHY burst during
the whole IR TO.

This ambiguity is serious because the SS is not yet synchronized with BS. Should the SS apply this
requirement blindly, its initial ranging burst would collide with burst sent in the allocations following
the initial ranging opportunities.

Proposed Solution

The simplest solution is to have a TLV in the UCD to specify the burst size expected by the BS. This
is very important because the size of the IR TO (as described in the UCD) takes into account the max
supported round trip delay and gives no indication of the maximum burst size supported inside this
TO.

The easiest fix is to add “ranging request burst size” TLV .

This contribution amends changes made in IEEE P802.16-2004/Cor1/D1.

Text changes
[Insert the following text page 38, line 40]

6.3.9.5.1 Contention based Initial ranging and automatic adjustments

Change second paragraph as indicated:

For SC, SCa, and OFDM PHY, the SS shall put together a RNG-REQ message to be sent in an Initial
Ranging Interval. The duration of the burst carrying the RNG-REQ message shall be as specified in the

“Ranging Request Burst Size” TLV (See 11.3.1). The CID field shall be set to the non initialized SS
value (zero). For the OFDMA PHY, the initial ranging process shall begin by sending initial-ranging

CDMA codes on the UL allocation dedicated for that purpose (for more details see 6.3.10.3), instead
of RNG-REQ messages sent on contention slots.

[Insert the following text page 127 , line 50]

Delete the entry with ‘Ranging request opportunity size’ under the Name column from Table 349.

Insert the following entry to tables 350, 351

Contention ranging XX 2 Size (in units of PS) of the transmission
request opportunity opportunity that an SS may use to transmit a
size RNG-REQ message in a contention ranging

request opportunity. The value includes all
PHY overhead as well as the maximum SS/BS
round trip propagation delay
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Contention ranging
request burst size

[\

Size (in units of PS) of PHY bursts that an SS

shall use to transmit a RNG-REQ message in

a contention ranging request opportunity.

Insert the following entry to tables 352

Contention ranging XX 2 Size (in unit of PS) of the transmission

request opportunity opportunity that an SS may use to transmit a

size RNG-REQ message in a contention ranging
request opportunity. The value includes all
PHY overhead as well as the maximum SS/BS
round trip propagation delay

Contention ranging XX 2 Size (in OFDM symbols) of PHY bursts that

request burst size

an SS shall use to transmit a RNG-REQ

message in a contention ranging request

opportunity.
Default value: 4




