2004-06-26 IEEE C802.16¢-04/220

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

Title Enhanced mode selection feedback initiated by MSS through Mode Selection Feedback
MAC Header

Date 2004-06-25

Submitted

Source(s) = Hang Zhang, Mo-Han Fong, Peiying Zhu, mhfong@nortelnetworks.com
Wen Tong
Nortel Networks Voice: +1-613-765-8983
3500 Carling Avenue, Ottawa Fax: +1-613-765-6717
Ontario, Canada K2H 8E9

Re: IEEE P802.16e/D3-2004

Abstract In this contribution, the method for MSS to initiate mode selection feedback using Mode
Selection Feedback MAC header is proposed.

Purpose Review and Adopt the suggested changes into P802.16e/D3

. This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not

Notice 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.

1 The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this

Release 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 The contributor i1s familiar with the IEEE 802.16 Patent Policy and Procedures

P 1? d <http://ieee802.0rg/16/ipr/patents/policy.html>, including the statement "IEEE standards

olicy an may include the known use of patent(s), including patent applications, provided the IEEE
Procedures

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://ieee802.0rg/16/ipr/patents/notices>.




2004-06-26 IEEE C80216e-04 220

1 Introduction

In IEEE802.16e/D3 text, mode selection feedback is sent on the fast feedback channel by the MSS, to select different
MIMO and permutation modes. The mode selection feedback is either sent periodically on the CQICH as defined by the
CQICH_Alloc_IE() or sent when polled by the BS using the FAST-FEEDBACK allocation subheader.

In the case of periodic mode selection feedback, the MSS has to send the mode selection information even though the
information has not changed from the one previously reported. In the case of polling by the BS, the BS has no information
on when the mode selection at the MSS has changed, and therefore the polling is typically done periodically. In both cases,
the UL resource is unnecessarily used. In the latter case, the DL resource is also unnecessarily used.

Typically, the mode selection at the MSS does not change frequently. However, when the mode selection does change, the
information needs to be fed back with minimum delay so that the newly selected can take effect quickly. Both the periodic
feedback and the BS-polling-based feedback in the existing IEEE802.16¢/D3 are not efficient in supporting the mode
selection feedback.

Here, we propose that the MSS initiates the mode selection feedback whenever there is a change in the selected mode. This
proposal is for the case when the MSS does not have UL traffic to transmit. This proposal is complementary to the proposal
in “Enhanced mode selection feedback initiated by MSS through MAC subheader” which is used for the case when the
MSS has UL traffic to transmit when a mode change occurs.

There are two possible scenarios.

e Scenario 1: the MSS has been assigned a CQICH. In this case, the MSS will use an ‘indication flag’ (reserved one
out of sixteen of the 4-bit CQICH value, e.g. ‘1111”) to indicate to the BS that it has an intention to change the
mode selection or has an intention to send a bandwidth request header. As a response, the BS will assign UL
resource to the MSS to allow the MSS to send a Mode Selection Feedback MAC header or a Bandwidth request
header. The Mode Selection Feedback MAC header contains the Feedback type (MIMO mode and permutation
feedback; or Anchor BS selection feedback), and the Feedback content (i.e. content of the MIMO mode and
permutation feedback, or the Anchor BS selection feedback). Note that the reserved values in the Feedback type
and Feedback content can be used for future types of feedback. To ensure backward compatibility with REVd
MSS, the BS broadcast a new UCD TLYV to indicate to the MSS on whether to use the CQICH indication flag to
initiate mode selection feedback.

e Scenario 2: the MSS does not have an assigned CQICH, and does not have UL traffic resource assigned. In this
case, the existing bandwidth request method, i.e. BS polling or BW ranging method (refer to Fig. 2) can be used by
the MSS to obtain UL resource. The MSS can then use the assigned UL resource to send the Mode Selection
Feedback MAC header.

The advantage of the above proposal is that the mode selection feedback is sent by the MSS on an as needed basis, rather
than periodically or polled by the BS.

2 Summary of proposal

2.1 Procedure

In this proposal, the following procedures are defined:

e Scenario 1: A MSS has a CQICH assigned

BS )

‘UL MAP with UL resource
allocated for the MSS to send
BW request or Mode Selection
Feedback MAC header

MSS (has dedicated

(D.ICI:d C/ reports C/I reports ‘indication ﬂag’ ) BW request header or

assigned) Sentonassigned  Sentonassigned  Sent on assigned dedicated CQICH Mode Selection Feedback header

dedicated CQICH ~ dedicated CQICH (MSS want to send its idtention report )
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Fig. 1. Method for MSS to signal its intention for mode selection feedback or bandwidth request by using CQICH
indication and Mode Selection Feedback MAC header

e Scenario 2: MSS does not have a CQICH assigned

BS

CDMA alloc IE
with the assigned
Ranging Resource for BW
Using BW header

MSS (has no dedicated | code
Fast feedback channel
Assigned)

MSS_1ndication
header

Fig. 2. Method for MSS to send mode selection feedback by using BW request ranging and Mode Selection Feedback
MAC header.

Note that BS polling procedure is not shown here, which shall be the same as the normal Bandwidth Request polling with
one exception that a MSS shall use the assigned UL resource to send Mode Selection Feedback MAC header

3 Proposed Text Change

The proposed text change is based on p802.16e/D3.

[Insert a new section 6.3.2.1.4 to introduce a new Mode Selection Feedback header based on the current bandwidth request

header format]
6.3.2.1.4 Mode Selection Feedback header

The Mode Selection Feedback PDU shall consist Mode Selection Feedback header alone and shall not contain a payload.
The Mode Selection Feedback header is illustrated in Figure XX.

c|T Indication Indication
LT et @) | e o | @b o
|9 (See Table 296a)
Reserved Basic CID (8 bits)
®)
Basic CID HCS (8 bits)
(8 bits)

Figure. XX — Mode Selection Feedback header.

The Mode Selection Feedback shall have the following properties:

a) the length of the header shall always be 6 byes

b) the EC field is set to 0, indicating no encryption

c) the Type field shall be set to 011
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d) the indication type field shall be set according to Table XX

e) the indication field shall be set accordingly based on the value of the indication type field (refer to Table XX)

An MSS receiving a Mode Selection feedback header on the uplink shall discard the PDU.

The Feedback type is defined in Table XX.

. Table XX. Feedback type

Feedback type Description
0b0000 MIMO mode and permutation. When feedback type is set to this, the feedback
content is as described in table 296a
0b0001 Anchor BS selection. When feedback type is set to this, the MSB of the

feedback content is set to ‘0’. The 3 LSBs of the feedback content is set to the
TEMP BS ID of the new Anchor BS.

0b0010-0b1111 Reserved

[modify Table 351 to add a new UCD TLV to indicate to the MSS whether to use the COICH indication flag to initiate
mode selection feedback]

Table 351 — UCD PHY-specific channel encodings — WirelessMAN-OFDMA
Name Type (1 byte) Length Value

[UL allocated subchannel bitmap for 173 6
optimal AMC permutation
Allow AAS Beam Select messages  [xxx 1

[Use CQICH indication flag X XX

|—

4-bit payload value on the
ICQICH reserved as indication
flag for MSS to initiate mode
selection feedback




