2005-03-12

IEEE C802.16maint-05/009r4

Project

IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.0rg/16>

Title

Problems with Initial Ranging in OFDM PHY and a Solution

Date
Submitted

2005-03-12

Source(s)

David A Castelow, Gavin Meakes, Voice: +44 1895 467281

Eyal Verbin Fax: +44 1895 467202
mailto:dcastelow @airspan.com

Airspan Communications,

Cambridge House, Oxford Road,

Uxbridge, UK

Joél Demarty, Ambroise Popper Voice: +33 1 44 89 48 07
SEQUANS Communications mailto:joel @sequans.com

101-103 bld Mc Donald, 75019 Paris, France

Lei Wang mailto:lwang @cygnuscom.com
Cygnus Multimedia Communications

Re:

Supporting document for Comment to 802.16maint (LB17).

Abstract

Changes required in to resolve ambiguities and errors in diagrams for Initial Ranging for OFDM and OFDMA PHY
modes.

Purpose

The document is intended for consideration within the comments resolution process.

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 resulting 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 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.org/16/ipr/patents/notices>.




2005-03-12 IEEE C802.16maint-05/009r4

Problems with Initial Ranging in OFDM PHY and a Solution

David A Castelow, Gavin Meakes, Eyal Verbin, Airspan

Joél Demarty, Ambroise Popper, SEQUANS Communications
Lei Wang, Cygnus Multimedia Communications

March 2005

References

[1] IEEE, “IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Fixed Broadband Wireless Access
Systems,” IEEE Std 802.16-2004.

[2] IEEE, “IEEE Draft Standard for Local and metropolitan area networks Part 16: Air Interface for Fixed Broadband Wireless Access
Systems,” IEEE P802.16-REVd/D5-2004.

[3] IEEE, “Corrigendum to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Fixed Broadband
Wireless Access Systems,” P802.16-2004/Cor1/D1, 2005-02-11.

Introduction

The changes proposed in this document are to correct errors in the description of Initial Ranging, and in particular the lack of detailed
specification for the use of sub-channelised initial ranging for the OFDM PHY mode, as described in IEEE 802.16-2004 [1, 2].

Description of Problem

Subchannelized Ranging

In section 8.3.7.2 [2, page 479] there are a number of statements regarding the mechanism a sub-channel capable SS is to adopt during
initial ranging. However, there are no SDL diagrams showing the actions of either the BS or the SS during these phases. This requires
modifications in section 6.3.9.5 [2, page 177 forward] and changes to the diagrams in figures 61, 62. In addition, the process
described in 8.3.7.2 is unclear as to whether it is a single-shot subchannelized initial ranging, or can be attempted multiple times. No
timers are defined indicating whether this should be done once or many times., nor is it clear when an SS might change from normal to
subchannelized initial ranging. It therefore does not make sense for the SS to be constrained by a process. In section 8.3.7.2 it is
suggested that an SS may switch to Subchannelized IR when the Ptx is beyond its maximum supported power. This means that an SS
may start subchannelized initial ranging at any attempt. Moreoever, the subchannelized IR capable BS must be prepared to receive
SCIR at any time. As it is unclear how to specify the change, we propose to remove all constraints on when an SS may switch to
subchannelized IR.

Page 182, Line 34

Test “Time to increase power?” does not seem to have a timer associated with it. It is in conflict with the text at [2, page 178, line 53
and page 179, line 6]. In these lines the power is required to be increased at each step. However, the change in power is not defined in
the standard, and so the power step could be zero or changed dynamically. We suggest replacing the power step with an instruction to
adjust the power.

Another problem in the subchannelized initial ranging is that the text specifies that SS shall attempt subchannelization IR if the BS
supports that. However, there is a problem, because the SS does not know at this stage whether the BS actually is capable of
subchannelization. This capability is currently negotiated only at the SBC stage. One solution is that the BS shall report the
subchannelized IR capability in the UCD message, as indicated in the text changes that follow.

T19 Problem:

When the SS fails to range properly on a given downlink channel, [1] (Figures 60, 61, 85, 86) instructs the SS to mark the channel as
unusable and start a timer T19 during which the channel remains unusable. This timer is SS specific (see section 10.1) and has no
lower bound defined. An SS can implement this timer as O.
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We believe this timer T19 belongs to the scanning algorithm which is implementation dependent. As a consequence, this timer should
be removed from the specification.

Text Changes

Text changes are relative to [3].

At page 26, line 62, Insert new sections as follows:

6.3.9.5 Initial ranging and automatic adjustments
6.3.9.5.1 Contention based Initial ranging and automatic adjustments

[Modify the 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 CID field shall be set to the non initialized SS value (zero). For the OFDM PHY, the initial ranging process may include
a subchannelized mechanism specified in 8.3.7.2. 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.

[Modify the ninth paragraph:]

For SC, SCa and OFDM PHY, the SS shall send the RNG-REQ at a power level below PTX_IR_MAX, measured

at the antenna connector. If the SS does not receive a response, the SS shall resentd the RNG-REQ at the next appropriate Initial
Ranging transmission opportunity at-ene-step-hicher-and adjust its power level. If the SS

receives a response containing the frame number in which the RNG-REQ was transmitted, it shall consider

the transmission attempt unsuccessful but implement the corrections specified in the RNG-RSP and issue

another RNG-REQ message after the appropriate backoff delay. If the SS receives a response containing its

MAC Address, it shall consider the RNG_RSP reception successful.

If the SS does not receive a response, the SS shall resentd the RNG-REQ at the next appropriate Initial Ranging transmission

opportunity at-ene-step-higher-and adjust its power level.

[Modify the eleventh paragraph:]

For OFDMA, the SS shall send a CDMA code at a power level below PTX_IR_MAX, measured at the antenna

connector. If the SS does not receive a response, the SS shall send a new CDMA code at the next appropriate Initial Ranging
transmission opportunity at-ene-step-higherand adjust its power level. If the SS receives a RNG-RSP message

containing the parameters of the code it has transmitted and status continue, it shall consider the transmission

attempt unsuccessful but implement the corrections specified in the RNG-RSP and issue another

CDMA code after the appropriate backoff delay. If the SS receives an UL-MAP containing a CDMA allocation

IE with the parameters of the code it has transmitted, it shall consider the RNG_RSP reception successful,

and proceed to send a unicast RNG-REQ on the allocated BW. More details on this procedure can be

found in 6.3.10.3.
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6.3.9.6 Ranging parameter adjustment

[Replace Figure 60 with the following figure:]

Timeout T2

Scan for

Downlink
Channel

Wait for Initial
Ranging opportunity

UL-MAP with
ranging
opportunity

Send
RNG-REQ

Start T3

Wait for

RNG-RSP

Figure 60 — Initial Ranging — SS (part 1)
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[Replace Figure 61 with the following figure:]

Wait for

NOTE—Timeout T3 may occur
RNG-RSP

because the RNG-REQs from

multiple SSs collided .

T3 timeouts can also occur

during multichannel operation. On a

system with multiple uplink channels,

the SS must attempt initial ranging on

every suitable uplink channel before
ki the-d Iink ch 1 'rlmeoutT3

wirasableand-moving to the next

available downlink channel.

RNG-RSP

Increment
Contention Ranging Continue/
Retries abort Success/ Congrnue
Abort ?
Success

Contention

Scan for ) i
Downlink YES Ranging DL Frequency YES _ Adjust Local Parameters|
Channel Retries override ? per Ranging Response
xhausted 2
NO
Random Scan for Adjustment YES —
Backoff Downlink Succesful ?
[note] Channel
NO
Send
Adjust power level RNG»REQ with
if required Move to designated anomalies
frequency
Wait For Initial Continue/
- . Scan for
Ranging Opportunity DL-MAP Success?

Continue Success

Wait For Initial
Ranging Opportunity

Negociate Basic
Capabilities

Figure 61 — Initial Ranging — SS (part 2)
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At page 29, line 17, add the following:
[Replace Figure 85 with the following:]

Wait for Initial
Ranging opportunity

UL-MAP with
Timeout T2 initial ranging
opportunity
Scan for Send
Downlink Initial Ranging Code
Channel in Ranging Slot
Start T3

Wait for

anonymous
RNG-RSP

Figure 85 — CDMA Initial Ranging — SS (part 1)
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[Replace Figure 85 with the following:]

Wait for
anonymous
RNG-RSP

NOTE—Timeout T3 may occur
because the CDMA codes from
multiple SSs collided or not correctly
received. T3 timeouts can also occur
during multichannel operation. On a
system with multiple uplink channels,
the SS must attempt initial ranging on

every suitable uplink channel before
kingthedownlink ehannel Timeout T3 RNG-RSP
uwitsable-and-moving to the next
available downlink channel.
Increment
Conter;t‘:;rr};angmg Continue/ Continue
abort Success/ or
Abort ?
Success
Scan for Contention
Downlink Ranging DL F Adjust Local P it
YES — : requency YES _ jjust Local Parameters
Channel Retries override ? per Ranging Response
[note] xhausted ?

NO
\
Random
Backoff Scan for Success
not Downlink Continue X
[note] Channel Continue/

Success?

Adjust power level
if required

Move to designated
frequency Wait For Initial

Wait for
CDMA_Allocation_I|E

Ranging Opportunity

Wait For Initial

Ranging Opportunity

Scan for
DL-MAP

Figure 86 — CDMA Initial Ranging — SS (part 2)
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[Insert the following Figure:]

Wait for COMA_Allocation_IE

UL-MAP with

Timeout T3 CDMA_Allocation_IE

Wait for Initial Send
Ranging Opportunity RNG-REQ

Start T3

Wait for

RNG-RSP

Figure 86a — CDMA Initial Ranging — SS (part 3)
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[Alter section 8.3.7.2 as follows, and insert SDL diagrams describing behavior of SS during sub-channelized initial ranging:]

At page 42, line 62, insert the following text:

8.3.7.2 Ranging

[Modify the 5" paragraph as follows:]

SSs that compute their Pry r_max to exceed their maximum power level and SSs which have attempted initial ranging with the
maximum power level using RNG-REQ may, if the BS supports subchannelization, attempt initial ranging in an initial ranging slot
using the following burst format, to be referred to as the Subchannelized Initial Ranging Signal and as indicated in Figure 210a:

[Modify the 8" paragraph as follows:]

The BS need only detect that energy is sent on a single subchannel and may respond by allocating a single subchannel identifying the
SS by the Transmit Opportunity, Frame Number and ranging subchannel in which the transmission was received. The allocation is
accomplished by sending an UL-MAP IE containing a Subchannelized_Network_Entry_IE (see 8.3.6.3.3) and transmitted using the
Initial Ranging CID, as shown in Figure 210b. The allocated bandwidth shall be big enough as to contain at least one RNG-REQ
message.
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[Include the following diagrams in section 8.3.7.2:]

Wait for Initial
Ranging opportunity

UL-MAP with
Timeout T2 ranging
opportunity
Scan for Send
Downlink Subchannelized
Channel Initial Ranging
Signal
Start T3

Wait for

RNG-RSP

Figure 210a — Subchannelized Initial Ranging — SS (part 1a)

Wait for
Subchannelized
Network |E

UL-MAP with
Timeout T2 Subchannelized
Network |IE
Scan for
Downlink Send
Channel RNG-REQ
Start T3

Wait for

RNG-RSP

Figure 210b — Subchannelized Initial Ranging — SS (part 1b)
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[Insert following text on page 123 line 56:]

SS T19 Time-DE-channel
rematns
unusable

(In effect, delete the row with value “T'19” under the name column from Table 342).

Alter section 11.3 as follows to add the following capability descriptor to Table 350 — UCD PHY-specific channel encodings —
WirelessMAN-OFDM:

11.3 UCD management message encodings

11.3.1 UCD channel encodings
At page 127, line 50, add the following:
[Insert new channel encoding at end of table 350:]

Name Type (1 byte) | Length | Value

Subchannelized | 152 1 Indicator that the BS is capable of receipt of subchannelized
Initial Ranging Initial Ranging requests (see 8.3.7.2).

capable BS Value 0 (default) indicates the BS is not capable of receiving

subchannelized Initial Ranging Request.

Value 1 indicates the BS is capable of receiving subchannelized
Initial Ranging Request. All subchannelization capable BSs
shall be capable of receiving the subchannelized Initial Ranging
Request.

Values 2-255 reserved.
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