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UL resource block and channelization
Dong LI, Hongwei YANG, Liyu CAI
Alcatel Shanghai Bell Co., Ltd.
1 Introduction
This contribution proposed a solution on the physical resource block and channelization for the uplink 16m transmission. This proposal applies to the uplink 16m portion in a 16m frame that allows new physical resource block and pilot designs. The physical resource block and pilots of uplink legacy portion in 16m frame shall follow the specifications of the legacy systems. 
2 Proposed solutions
A physical resource unit (PRU) is the basic physical unit for resource allocation. Each PRU comprises Psc*Nsym subcarriers, with Psc contiguous subcarriers over Nsym contiguous OFDM symbols in UL subframe. Here, the values of Psc and Nsym are to be defined with some options considerable such as Psc = 24, Nsym=3 and Psc = 18, Nsym=6 for regular UL subframes with CP length of 1/8-Tu. To facilitate the uplink channelization for distributed mapping, a sub-level physical resource unit denoted as tile can be defined. The size of the tile can be Psc/2 or Psc/3 subcarriers in frequency and Nsym OFDM symbols in time. Generally speaking, the smaller size in frequency will bring larger frequency diversity, but at the same time, will result in worse channel estimation. The structure of the PRU and tile are illustrated in Figure 1. 
In order to support flexible frequency reuse, FFR grouping shall be supported in the UL channelization. Additionally, to enable frequency-selective scheduling gain and frequency diversity gain achievable flexibly, localized subgroup and distributed subgroup shall be defined for each FFR group. The basic unit comprising the localized subgroup and distributed subgroup are defined as localized logical resource unit and distributed logical resource unit. 
The channelization procedure which is the mapping from PRUs to the localized/distributed logical resource units can be based on the structures of subPRU and tile, which is illustrated in Figure 2. The channelization procedure is consisted of the following steps.
Step 1: Map the PRUs to permuted PRUs according to some predefined permutation pattern. The permuted PRUs are renumbered and divided into multiple FFR groups. 

Step 2: In each FFR group, define the localized subgroup and/or distributed subgroup in the way as follows. Firstly, make the PRU-wise mapping to the localized subgroup and then for the left PRUs within the FFR group, make the tile-wise mapping to the distributed subgroup.

Step 3: In each localized subgroup and distributed subgroup of each FFR group, map the subcarriers to the logical resource units. In more details, for the localized subgroup, each PRU can be directly mapped to one localized logical resource unit, while for the distributed subgroup, adjacent three (for option 1 tile) or two (for option 2 tile) tiles after the tile-wise permutation in step 2 comprise one distributed logical resource unit.

[image: image1.emf]option 2

option 1

Nsym

OFDM symbols

P

SC

subcarriers

Nsym

OFDM symbols

P

SC

/3

subcarriers

Nsym

OFDM symbols

P

SC

/2

subcarriers

option 2


(a) PRU                       (b) Tile
Figure 1 Structures of PRU and tile for regular UL subframe
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Figure 2 Illustration of channelization for UL
3. Proposed SDD text

------------------------------------------- Start of Proposed SDD Text --------------------------------------------------------

11.x Uplink physical structure

11.x.1 Physical and logical resource unit

A physical resource unit (PRU) is the basic physical unit for resource allocation. Each PRU comprises Psc*Nsym subcarriers, with Psc contiguous subcarriers over Nsym contiguous OFDM symbols in UL subframe. Here, the values of Psc and Nsym are FFS. A sub-level physical resource unit called tile can be defined with the size of Psc/2 or Psc/3 subcarriers in frequency and Nsym OFDM symbols in time. 
A logical resource unit (LRU) is the basic logical unit for resource allocation. Localized logical resource unit and distributed logical resource unit shall be defined to enable frequency-selective scheduling gain and frequency diversity gain achievable flexibly.
 [Insert Figure 1 here]
11.x.2 channelization and resource mapping

FFR grouping shall be supported in the UL channelization. In each FFR group, localized subgroup and/or distributed subgroup shall be defined. The basic unit comprising the localized subgroup and distributed subgroup are localized logical resource unit and distributed logical resource unit.

The channelization procedure based on the structures of PRU and tile is illustrated in Figure yyy, which is consisted of the following steps.

Step 1: Map the PRUs to permuted PRUs according to some predefined permutation pattern. The permuted PRUs are renumbered and divided into multiple FFR groups. 

Step 2: In each FFR group, define the localized subgroup and/or distributed subgroup in the way as follows. Firstly, make the PRU-wise mapping to the localized subgroup and then for the left PRUs within the FFR group, make the tile-wise mapping to the distributed subgroup.

Step 3: In each localized subgroup and distributed subgroup of each FFR group, map the subcarriers to the logical resource units.
[Insert Figure 2 here]
------------------------------------------- End of Proposed SDD Text --------------------------------------------------------
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