
IEEE C80216m-09_0861

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

	Title
	Multi-Carrier Resource Mapping in DL/UL PHY Structure for IEEE 802.16m Amendment Working Document

	Date Submitted
	2009-04-27

	Source(s)
	Ding Ning, Yanfeng Guan, Xiangyu Liu, Huiying Fang

ZTE Corporation
	Voice:
  
E-mail: guan.yanfeng@zte.com.cn 


	Re:
	Category: AWD Contributions / Area: Multi-Carrier
“Contribution on AWD Multi-Carrier”

	Abstract
	The contribution provides Multi-Carrier Resource Mapping text for the IEEE 802.16m amendment.  

	Purpose
	To be incorporated into the IEEE 802.16 amendment text in Session 61.

	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>.


Multi-Carrier Resource Mapping in DL/UL PHY Structure for IEEE 802.16m Amendment Working Document
Ding Ning, Yanfeng Guan, Xiangyu Liu, Huiying Fang,Ying Liu
ZTE Corporation
1. Introduction
For OFDMA-based system, the guard subcarriers have been used to avoid interference from other system. In the current IEEE 802.16m System Description Document [1], the guard sub-carriers between contiguous carriers can be utilized for data transmission to increase the frequency efficiency when multiple contiguous carriers are available and the sub-carriers from adjacent carriers are well aligned. The set of guard sub-carriers utilized for data transmission is defined as guard resource. The guard resource forms integer multiples of PRUs and these formed PRUs should be mapped to LRUs. However, there is no any description about how to map them.

This contribution presents the amendment text of Multi-Carrier Resource Mapping based on the whole framework of the downlink and uplink resource mapping. The proposed text is generated according to the IEEE 802.16m AWD [2] and contribution 561 [3], 1024r1 [4], 1491 [5].
2. Basic Idea
The guard subcarrier between two adjacent RF carriers can be used as data transmission if the two adjacent RF carriers are both 16m systems or 16m and legacy systems. However, the guard subcarriers can only be used by 16m system. The adjacent RF carriers can have different bandwidths. The guard subcarriers constituted PRUs have the same size and pilot structure as PRUs described in section 15.3.5.1 and 15.3.8.1. To use the guard subcarriers efficiently, it should be mapped individually.
3. References
[1] IEEE 802.16m-08/003r8, “The Draft IEEE 802.16m System Description Document”. 
[2] IEEE C802.16m-08/0010r1a, “IEEE 802.16m Amendment Working Document”.

[3] IEEE C802.16m-08/561, “Subsidiary Communication by using Guard Sub-carriers in IEEE 802.16m”
[4] IEEE C802.16m-09/1024r1, “IEEE 802.16m System Deployment Scenarios with Multi-carrier Support and Clarification on Multi-carrier Frame Structure”
[5] IEEE 802.16m-09/1491, “Final Multi-Carrier RG Consensus SDD Text Proposal”.
4. Text proposal for the 802.16m amendment working document
-------------------------------  Text Start  --------------------------------------------------- 
[Insert the text for Multicarrier Operation.]
19. Support for Multi-carrier

19. x…x Multi-carrier Resource Mapping

19. x…x.1 Downlink Multi-carriers Resource Mapping
The guard subcarriers are mapped to LRUs by the following steps:
Step1: Map subcarriers except guard subcarriers to LRUs as described in 15.3.5.
Step2: The PRUs from guard subcarriers can be mapped to CRUs or DRUs. For CRU mapping, the PRUs should be directly mapped. For DRU mapping, the subband partitioning and miniband permutation are omitted, the PRUs are only permutated by subcarrier permutation method described in 15.3.5 within the guard subcarriers from a same RF carrier. The numbers of guard subcarriers and PRUs of two adjacent RF carriers are shown in Table AA:






Table AA: Numbers of guard subcarriers and PRUs
	RF1
Bandwidth
	RF2 
Bandwidth
	RF1 

Guard Subcarriers
	RF2 

Guard Subcarriers
	RF1 

PRUs
	RF2

PRUs

	5MHZ
	 5MHZ
	21
	22
	25
	25

	5MHZ
	10MHZ
	21
	62
	25
	49

	10MHZ
	5MHZ
	61
	22
	49
	25

	10MHZ
	10MHZ
	43
	44
	50
	50

	20MHZ
	5MHZ
	141
	22
	97
	25

	5MHZ
	20MHZ
	21
	142
	25
	97

	20MHZ
	10MHZ
	123
	44
	98
	50

	10MHZ
	20MHZ
	43
	124
	50
	98

	20MHZ
	20MHZ
	87
	88
	100
	100


Step3: Put the CRUs or DRUs in FP0 
Figure AA shows the process of downlink multi-carriers resource mapping for two adjacent 5MHz system.
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Figure AA
19. x…x.2 Uplink Multi-carriers Resource Mapping
The guard subcarriers are mapped to LRUs by the following steps:

Step1: Map the subcarriers except guard subcarriers to LRUs as described in 15.3.8.
Step2: The PRUs from guard subcarriers can be mapped to CRUs or DRUs. For CRU mapping, the PRUs should be directly mapped. For DRU mapping, the subband partitioning and miniband permutation are omitted, the PRUs are only permutated by subcarrier permutation method described in 15.3.8 within the guard subcarriers from a same RF carrier. The numbers of guard subcarriers and PRUs of two adjacent RF carriers are shown in Table BB:






Table BB: Numbers of guard subcarriers and PRUs

	RF1

Bandwidth
	RF2 

Bandwidth
	RF1 

Guard Subcarriers
	RF2 

Guard Subcarriers
	RF1 

PRUs
	RF2

PRUs

	5MHZ
	 5MHZ
	21
	22
	25
	25

	5MHZ
	10MHZ
	21
	62
	25
	49

	10MHZ
	5MHZ
	61
	22
	49
	25

	10MHZ
	10MHZ
	43
	44
	50
	50

	20MHZ
	5MHZ
	141
	22
	97
	25

	5MHZ
	20MHZ
	21
	142
	25
	97

	20MHZ
	10MHZ
	123
	44
	98
	50

	10MHZ
	20MHZ
	43
	124
	50
	98

	20MHZ
	20MHZ
	87
	88
	100
	100


Step3: Put the CRUs or DRUs in FP0 

Figure AA shows the process of uplink multi-carriers resource mapping for two adjacent 5MHz system.
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Figure BB
-------------------------------  Text End  ---------------------------------------------------[image: image3.png]



2

_1302070499.vsd
�

�

………


433 normal subcarriers


40 guard subcarriers


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


PRU


PRUSB


PRUMB


3


2


1


0


5


11


10


9


8


7


6


4


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


PPRUMB


PRUFP0


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


LRUFP0


CRU


DRU


Subcarrier 
Permutation


24


A PRU inculde 18 guard subcarrirs


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


PRU


PRUSB


PRUMB


3


2


1


0


5


11


10


9


8


7


6


4


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


PPRUMB


PRUFP0


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


LRUFP0


CRU


DRU


24


………


433 normal subcarriers


39 guard subcarriers


PRUs formed by normal subcarriers


512 subcarriers in system1


512 subcarriers in system2


PRUs formed by normal subcarriers


24


24


12


CRU


24


24


12


CRU


5MHZ


5MHz


A PRU inculde 18 guard subcarrirs


Subcarrier 
Permutation


21 guard subcarriers


22 guard subcarriers



_1302070581.vsd
�

�

………


433 normal subcarriers


40 guard subcarriers


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


PRU


PRUSB


PRUMB


3


2


1


0


5


11


10


9


8


7


6


4


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


PPRUMB


PRUFP0


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


LRUFP0


CRU


DRU


Tile
Permutation


24


A PRU inculde 18 guard subcarrirs


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


PRU


PRUSB


PRUMB


3


2


1


0


5


11


10


9


8


7


6


4


1


7


6


5


4


3


2


0


9


15


14


13


12


11


10


8


17


23


22


21


20


19


18


16


PPRUMB


PRUFP0


1


7


6


5


4


3


2


0


9


3


2


1


0


11


10


8


5


11


10


9


8


7


6


4


LRUFP0


CRU


DRU


24


………


433 normal subcarriers


39 guard subcarriers


PRUs formed by normal subcarriers


512 subcarriers in system1


512 subcarriers in system2


PRUs formed by normal subcarriers


24


24


12


CRU


24


24


12


CRU


5MHZ


5MHz


A PRU inculde 18 guard subcarrirs


Tile
Permutation


21 guard subcarriers


22 guard subcarriers



