2004-09-02 |EEE C802.16maint-04/08r2

Project | EEE 802.16 Broadband Wireless Access Working Group <http://ieee802.or g/16>
Title Correction in PUSC Renumbering Formula
Date 2004-09-02
Submitted
Sean Cai scal @ztesandiego.com
Source(s) Wenzhong Zhang wzhang@ztesandiego.com
Jing Wang jwang@ztesandiego.com
Jason Hou jhou@ztesandiego.com
Jun Han jhan@ztesandiego.com
Dazi Feng dfeng@ztesandiego.com
Irving Wang iwang@ztesandiego.com
ZTE San Diego Inc. Voice: 858-554-0387
10105 Pecific Heights Blvd. Fax: 858-554-08%4
San Diego, CA 92121
USA
] Response to the call for contributions to IEEE Standard 802.16-2004, |EEE 802.16maint-04/01, 2004-08-04.
Re: Header error fix to |EEE 802.16maint-04/08.
This contribution describes the error in PUSC cluster renumbering formula.
Abstract
To incorporate the text modification proposed in this contribution into |EEE 802.16REVd standard.
Purpose
. This document has been prepared to assist |EEE 802.16. It is offered as abasis for discussion and is hot binding on
Notice the contributing individual (s) or organization(s). The material in this document is subject to changein form and
content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained
herein.
The contributor grants afree, irrevocable license to the | EEE to incorporate material contained in this contribution,
Release and any modifications thereof, in the creation of an |EEE Standards publication; to copyright in the IEEE’s name any
| EEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole
discretion to permit othersto reproduce in whole or in part the resulting | EEE Standards publication. The contributor
also acknowledges and accepts that this contribution may be made public by |EEE 802.16.
The contributor isfamiliar with the IEEE 802.16 Patent Policy and Procedures
Patent <http://ieee802.0rg/16/ipr/patents/policy.html>, including the statement "I EEE standards may include the known use
Policy and of patent(s), including patent applications, provided the |EEE receives assurance from the patent holder or applicant
Procedures  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 possihility for delaysin the devel opment 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 devel oped within the IEEE 802.16 Working Group. The Chair will disclose this notification viathe
|EEE 802.16 web site <http://ieeeB802.org/16/ipr/patents/notices>.

0



2004-09-02 |EEE C802.16maint-04/08r2

Correction in PUSC Renumbering Formula

Sean Cai, Wenzhong Zhang, Jing Wang, Jason Hou,
Jun Han, Dazi Feng, Irving Wang

ZTE San Diego Inc.

1. Problem Statement

In Table 308 of |EEE P802.16-REVd/D5-2004, the renumbering sequence for PUSC is provided to renumber
clusters before subcarrier dlocation to subchannels. However in 8.4.6.1.2.1.1 Downlink subchannels
subcarrier allocation in PUSC this Renumbering Sequence is used to renumber the physica clugtersinto logica
clugers as a formula, in which 1Dcdll is a varidble for generaing different mapping sequences of logica clusters.
Therefore, for 2 BS (BS-A and BS-B) usng 2 different 1Dcell vaues, the same Group number (0 ...5) in BS-A
will have different physca clusters dlocated than that of BS-B. The same sector number of these two BS will
contain different physica dusters, in other words, sector 0 of BS-A will not be orthogonal to sector 1 and 2 of BS-
B. The renumbering makes it VERY DIFFICULT or IMPOSSIBLE for 3sector cdl planning in the multicell
deployment due to severe inter-cdl interference, however multiple 3-sector cdl deployment is very common
especidly in mobile networks.

Here provided is an example of typica multiple 3-sector cell deployment, as shown in Figure 1 (circled in blue). The
physica cluster numbersin red are the common physica dugtersthat will cause interference among these sectors.

Physical Clusters (Sector = 2, IDcell = 0):
114 3 92 80 55 83 41 98 94 100 70 64 68 11 118 25 110 62 33 84 5 43
66 112

Physica Clusters (Sector = 1, IDcdll = 2):
39 77 100 26 79 55 53 43 35 18 110 51 30 4 106 61 41 57 112 63 33
82 27 11

Physical Clusters (Sector = 0, IDcdll = 3):
80 9 74 58 78 3 81 107 68 7 95 52 60 70 72 36 103 117 34 56 15 24
113 101
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I:I Sector 0

- Sector 1
I:I Sector 2

Figurel.  3-sector cell deployment

2. Proposed solutions

Because of the interference caused by the renumbering formula, we propose to remove the formula, using the only
default renumber sequence in Table 308 of IEEE P802.16-REVd/D5-2004. With this change, the physicd cluster
assgnment to the 6 cluster groups (Group O to 5) are fixed; al the different group number subcarrier dlocation will
be orthogona to each other, with the same or different IDcdl number assgnment. The same examplein Figure 1
(circled in blue) can be used here. There are no calliding physical clusters from different sectors.

Physca Clusters (Sector = 2, IDcell = 0):
114 3 92 8 55 88 41 98 94 100 70 64 68 11 118 25 110 62 33 84 5
43 66 112
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Physical Clusters (Sector = 1, IDcdll = 2):
65 103 6 52 105 81 79 69 61 44 16 77 56 30 12 87 67 83 18 89 59 108
53 37

Physica Clusters (Sector = O, IDcdl = 3):
119 48 113 97 117 42 0 26 107 46 14 91 99 109 111 75 22 36 73 95 54
63 32 20

The interference caused by the sectors with the same group numbers of different BS, typicaly from second tier cells
(such as sector 0 of IDcell 12 BSto sector 0 of IDcell 0 BS, as depicted in Figure 1), can Hill be mitigated with the
help of current subcarriers permutation scheme defined in the standard; sectors from different cdlls may have the
same physcad cugers however ther logicd subchannds can be different due to intragroup data subcarrier
permutation based on different IDcell numbers.

Specific text changes

[Modify the following text to section 8.4.6.1.2.1.1 Downlink subchannels subcarrier allocation in PUSC O
bullet 2) ]

=== Start text changes ====

2) Renumberingthe physicd dugersinto Iogicd clugters usingthefollowing formula

4) Allocating carriers to subchannd in eech mgor group is performed by firgt alocating the pilot carriers
within each cluster, and then taking dl remaining data carriers within the symbol and using the

same procedure described in 8.4.6.1.2.2.2 (with the parameters from Table 308, using the PermutationBase
appropriate for each maor group, PermutationBase12 for even numbered maor groups

and PermutationBase8 for odd numbered mgor groups) to partition the subcarriers into subchannels
containing 24 data subcarriersin each symbol. Netethat-HBeel-used-for-the first- PUSC zone s 0.

=== End text changes ====
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[Modify the following text to section 8.4.5.3.4 Transmit diversity (TD)/Zone switch I1E format 0) |

=== Start text changes ====

In the DL-MAP, a BS may transmit DIUC=15 with the TD_ZONE _|E() to indicate that the subsequent allocations
shdl use a specific permutation, or be tranamit diversity encoded. The downlink frame shal gart in PUSC mode
with Begl=-0-and no tranamit diversty. Allocations subsequent to this IE shdl use the permutation and transmit
diverdgty modeit indtructs:

=== End text changes ====
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