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Proposed amendment text on 802.16m Downlink Physical Structure
Guan Yanfeng, Liu Xiangyu, Liu Ying, Zhu Dengkui, Lu Zhaohua, Fang Huiying
ZTE Corporation
Introduction
In the current IEEE 802.16m SDD, section 11.5.2.2 has described the whole framework of the downlink resource mapping, however, many details in DL subcarrier to resource unit mapping are still TBD, such as the outer permutation process. In this contribution, we propose a reasonable solution to the outer permutation process.
Proposed Scheme
BS shall implement the whole resource unit mapping according to the related resource configuration.

1. First-level or outer permutation is applied to the PRUs in the units of N1 and N2 PRUs, where N1=4 (TBD) and N2 =1 or 2 depending on system bandwidth (TBD). All the PRUs are separated in the unit of N1 PRUs and reordered by the outer permutation (such as row-column permutation), and then reserve the PRUs in the unit of N1 PRUs for frequency partitions. The remained PRUs are separated in the unit of N2 PRUs and reordered by the outer permutation (such as row-column permutation). Direct mapping of outer permutation can be supported only for LLRU.

2. Distributing the reordered PRUs into frequency partitions by reserving the PRUs in the unit of N1 PRUs and the PRUs in the unit of N2 PRUs for each frequency partition.

3. The frequency partition is divided into localized (LLRU) and/or distributed (LDRU) resources for each resource group. Sector specific permutation can be supported and direct mapping of the resources can be supported for localized resources. The sizes of the distributed/localized resources are flexibly configured per sector (TBD). Adjacent sectors do not need to have same configuration of localized and distributed resources;

4. The localized and distributed groups are further mapped into LRUs (by direct mapping of LLRU and by “Subcarrier permutation” on DRUs) as shown in the following figure.
A typical implementation for the 16m system with 5MHz bandwidth is shown in Fig.1 24 PRUs are separated into 6 parts (0, 1, 2, 3, 4, 5) in the unit of N1(4) PRUs and reordered by the row-column permutation into the (0, 3, 1, 4, 2, 5), and part 0 and 3 will be reserved for frequency partition 2. The remained PRUs are separated in the unit of N2 (1) PRU and reordered by the row-column permutation. According to the frequency partition configuration, the PRUs are reserved for each frequency partition and it will be separated further into the localized resources and/or distributed resources.

Another way is that part 1 and 4 will be directly reserved for frequency partition 2 after permutation in the unit of N1, and then other parts is permuted in the unit of N2.

[image: image1.emf]0

………

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Frequency Partition 1

Distributed Resources Localized Resources

LDRU, Logical

Distributed

Resource Unit

LLRU, Logical 

Localized

Resource Unit

0 1 2 3 4 5

0 3

4 16 8 20 5 17 9 21 6 18 10 22 7 19 11 23

Outer Permutation

Outer Permutation

0 1 2 3 12 13 14 15

Reordered PRU

4 16 8 20 5 17 9 21 0 1 2 3 12 13 14 15 6 18 10 22 7 19 11 23

Frequency Partition 2 Frequency Partition 3

4 16 8 20 5 17 9 21 0 1 2 3 12 13 14 15 6 18 10 22 7 19 11 23

Distributed 

Resources

Localized Resources

Localized Resources

Partition 

Configuration

Inner Permutation

4 16 8 20 0 1 2 3 12 13 14 15 6 18 7 19 11 23

Inner Permutation

LRU Number

00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23

LLRU, Logical 

Localized

Resource Unit

LDRU, Logical

Distributed

Resource Unit

LLRU, Logical 

Localized

Resource Unit

The Used Subcarrier in the Whole Subframe

Subcarriers To PRUs

PRUs, Physical 

Resource Units

Configuration

N

1

Configuration

LRUs, Logical

Resource Units

N

2

1 4 2 5


Fig. 1 – Proposed outer permutation for DL subcarrier to resource unit mapping
Analysis
An important function of the outer permutation is to eliminate the correlation of the reordered physical resource units, especially for the distributed resource units. Therefore, we mainly evaluate the statistical property of channel coefficients of the permuted PRUs. Define the following complex channel coefficient vector and statistics.
The complex channel coefficient vector before the outer permutation is
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 and the complex channel coefficient vector after the outer permutation is 
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, where N is the number of the used subcarriers.

The mean vector of non-overlapping subsequence of Y: 
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Z shows the uniformity extents of the channel coefficients and will fluctuates slightly around the mean of Y for a good outer permutation.

We compare the proposed permutation with random permutation in ITU channel. Actually, the random permutation is a kind of ideal permutation. The evaluation criterions are shown in table 1. Obviously, the random extent generated by the proposed permutation very approach to the random extent generated by the random permutation. 
      Table 1: Evaluation criterions between the proposed permutation and random permutation
	Evaluation criterion
	Proposed permutation
	Random Permutation

	
	ITU-PA
	ITU-VA
	ITU-PB
	ITU-VB
	ITU-PA
	ITU-VA
	ITU-PB
	ITU-VB
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	0.056
	0.34
	0.23
	0.40
	0.054
	0.33
	0.18
	0.378


Conclusions
In this contribution, the proposed outer permutation for DL subcarrier to resource unit mapping is discussed. This scheme is able to resolve the remained issues in the current DL resource unit mapping and meet the requirements in the current SDD. Therefore, we suggest to adopt the outer permutation procedure mentioned above for 16m DL subcarrier to resource unit mapping.
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15.3.5 Downlink physical structure

15.3.5.2 Downlink subcarrier to resource unit mapping
1. First-level or outer permutation is applied to the PRUs in the units of N1 and N2 PRUs, where N1=4 (TBD) and N2 =1 or 2 depending on system bandwidth (TBD). All the PRUs are separated in the unit of N1 PRUs and reordered by the outer permutation (such as row-column permutation), and then reserve the PRUs in the unit of N1 PRUs for frequency partitions. The remained PRUs are separated in the unit of N2 PRUs and reordered by the outer permutation (such as row-column permutation). Direct mapping of outer permutation can be supported only for LLRU.

2. Distributing the reordered PRUs into frequency partitions by reserving the PRUs in the unit of N1 PRUs and the PRUs in the unit of N2 PRUs for each frequency partition.

3. The frequency partition is divided into localized (LLRU) and/or distributed (LDRU) resources for each resource group. Sector specific permutation can be supported and direct mapping of the resources can be supported for localized resources. The sizes of the distributed/localized resources are flexibly configured per sector (TBD). Adjacent sectors do not need to have same configuration of localized and distributed resources;

4. The localized and distributed groups are further mapped into LRUs (by direct mapping of LLRU and by “Subcarrier permutation” on DRUs) as shown in the following figure.
 ---------------------------------------------------  Text End  ---------------------------------------------------
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