
 IEEE C80216m-09/2790r2

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

	Title
	Quantization of Phase Adjustments for DL Multi-BS Joint Processing in IEEE P802.16m/D3 (16.5.1.3.1)

	Date Submitted
	2009-12-30

	Source(s)
	Ping-Heng Kuo, Yu-Tao Hsieh, Pang-An Ting
ITRI
Shang-Ho Tsai

NCTU

	Voice: +886-3-5918371

E-mail: pinghengkuo@itri.org.tw



	Re:
	IEEE 802.16 Working Group Letter Ballot Recirc #30a
P802.16m/D3 : 16.5.1.3

	Abstract
	This contribution proposes an alternative quantization for phase adjustment of DL Multi-BS joint processing to reduce the required size of feedback overhead.

	Purpose
	To be discussed and adopted by TGm for the IEEE P802.16m Draft

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who 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
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Quantization of Phase Adjustments for DL Multi-BS Joint Processing
in IEEE P802.16m/D3 (16.5.1.3.1)
Ping-Heng Kuo, Yu-Tao Hsieh, Pang-An Ting 

ITRI
Shang-Ho Tsai 
NCTU
1. Introduction
In order to further improve the performance of DL multi-BS joint processing, the mechanism of phase adjustments for concatenating PMI has been included in the current version of 802.16m AWD [1]. Such operation requires extra feedback overhead, and the size of such feedback overhead is proportional to the number of ABSs that are involved in collaboration. Currently, the phase adjustment for PMI of each ABS requires 3 bits, and the total feedback for phase adjustment would be 3C bits where C denotes the number of collaborative ABSs. For instance, if the serving ABS is cooperating with the other two neighboring ABSs, the feedback overhead for phase adjustment is 6 bits in total.

In this contribution, we re-define the quantization for the phase adjustment, which can alleviate the burden of feedback by reducing the overhead to 3C-1 bits only. Specifically, we suggest that the phase adjustments for multiple neighboring ABSs can be chosen jointly from look-up tables as shown in the proposed text of this contribution. For instance, the AMS shall select a “phase rotation set (pair)” from Table xx1, if there are two collaborative neighboring ABSs. The feedback overhead only consists of 5 bits (rather than 6) as there are only 32 entries in Table xx1.
Figure 1 shows the comparison between the resultant signal gains achieved by applying quantization parameters in [1] and Table xx1, assuming C=2. It is apparent that the proposed quantization achieves a very similar performance with fewer bits in feedback overhead.
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Figure 1: CDFs comparison of signal gain of macro-diversity.
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[1] IEEE P802.16m/D3, “Part 16: Air Interface for Broadband Wireless Access Systems: Advanced Air Interface,” December 2009.
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------------------------------------------------------------------------- Text Start --------------------------------------------------------------------------
16.5.1.3.1 Operation Procedure
[insert the following text in 16.5.1.3.1 (starting from line 11)]
For codebook-based feedback, the AMS(s) choose the PMIs for the serving cell and the neighboring cells based on the respective estimated channel state information. Optionally, the serving ABS can also instruct the AMS(s) to feedback a 3-bit uniformly quantized phase information for each neighboring cell, such that ABS can form a concatenating PMI based on the phase information for the neighboring cells to further improve the system performance. The equation for phase quantization is
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, where b is defined in Table 938: The precoder phase rotation for the ith collaborative neighboring ABS is computed as 
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, where bi is chosen from one of the following Tables, depending on the value of N_preferred_C_ABSs.
Table 938 – Quantization parameters for b
	Index
	b

	0
	0

	1
	1/8

	2
	2/8

	3
	3/8

	4
	4/8

	5
	5/8

	6
	6/8

	7
	7/8


Table xx1 – Quantization parameters for b (N_preferred_C_ABSs = 1)
	Index
	b

	0
	-0.5

	1
	0

	2
	0.5

	3
	1


Table xx2 – Quantization parameters for bi (N_preferred_C_ABSs = 2)
	Index
	B1
	b2
	Index
	b1
	b2
	Index
	b1
	b2
	Index
	b1
	b2

	0
	1
	1
	8
	0.75
	0.75
	16
	0
	1
	24
	-0.25
	0.75

	1
	1
	0.5
	9
	0.75
	0.25
	17
	0
	0.5
	25
	-0.25
	0.25

	2
	1
	-0.5
	10
	0.75
	-0.75
	18
	0
	-0.5
	26
	-0.25
	-0.75

	3
	1
	0
	11
	0.75
	-0.25
	19
	0
	0
	27
	-0.25
	-0.25

	4
	0.5
	0
	12
	0.25
	-0.25
	20
	-0.5
	0
	28
	-0.75
	-0.25

	5
	0.5
	0.5
	13
	0.25
	0.25
	21
	-0.5
	0.5
	29
	-0.75
	0.25

	6
	0.5
	-0.5
	14
	0.25
	-0.75
	22
	-0.5
	-0.5
	30
	-0.75
	-0.75

	7
	0.5
	1
	15
	0.25
	0.75
	23
	-0.5
	1
	31
	-0.75
	0.75


[Tables for N_preferred_C_ABSs >2 are TBD]
------------------------------------------------------------------------ Text End ---------------------------------------------------------------------------
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