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Samsung Electronics
1. Introduction
In this contribution we propose some modifications to subcarrier mapping rule for downlink/uplink transmission that simplifies operation of the receiver. The current subcarrier mapping rule for 802.16m/D2 follows the frequency first order mapping rule. But, we propose the modified subcarrier mapping rule to fill the LRU one by one in the frequency first order because of the shorter Rx processing time and smaller memory size.  
2. Motivation
In [1], the impact from two subcarrier mapping rules (e.g., frequency first and LRU first) has been observed in the Jeju meeting as below.
Reduction of the implementation complexity sets different requirements on the subcarriers mapping rule:
1) For transmitter it is preferable to use frequency first mapping rule over entire OFDM symbol across LRU boundaries. In this case IFFT operation can be started after encoding and modulation of ~1/6 of the data burst, which allows smaller transmission latency (and smaller buffer sizes)
2) For the receiver it is preferable to fill the LRU one by one in the frequency first order. The reason is that the receiver can not start demodulation and decoding of received data before the end of subframe (due to channel estimation). Since the processing at the receiver (channel estimation, noise whitening) require operation on PRU by PRU basis it is better to complete them on the entire CRU first before starting processing on the next one. In this case if mapping follows the 802.16m /D2 approach (frequency first over entire allocation) the first LRU may contain parts of many FEC blocks and decoding can start only after processing of all CRUs in allocation.
The investigation above is very reasonable for the decision on subcarrier mapping rule. In general, the increasing complexity at the receiver is much severer compared to the transmitter. From this, our preference is to reduce the complexity and processing time at the receiver in both ABS and AMS. Therefore, our proposal is to fill the LRU one by one in the frequency first order at both downlink and uplink. 
3. Proposed Text

Adopt the following text changes for [2]:
Original Amendment text is shown in black. New proposed text is in blue. Removed Amendment text is shown in strike out red text.

------------------------------------------- Text Start ---------------------------------------------------------

[Remedy 1 - Change the text from line 30 to 37 on the page 410, in 15.3.7.2.3, as follows:]
15.3.7.2.3 Mapping of data and pilot subcarriers
Consecutive symbols for each antenna at the output of the MIMO precoder are mapped in a frequency domain first order across LRUs of the allocation, starting from the data subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing subcarrier index. When the edge of the allocation is reached, the mapping is continued on the next OFDM symbol.
For data subcarriers except for A-MAP allocation, consecutive symbols for each antenna at the output of the MIMO precoder are mapped in a frequency domain first order in LRU and frequency first order over the LRUs of the allocation. The mapping of symbols in LRU shall start from the data subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing subcarrier index within LRU. When the last subcarrier of the LRU is reached, the mapping is continued on the subcarrier with smallest subcarrier index of the next OFDM symbol of LRU. When the entire LRU is filled the mapping continues on the next LRU of allocation, where LRU are indexed in frequency first order.
An illustration of the mapping rule is shown in Figure X for allocation size of 2 LRUs by 3 DL subframes in MIMO mode 1 with Mt = 2.
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Figure X: Subcarrier mapping in the DL allocation
[Remedy 2 - Change the text from line 31 to 38 on the page 520, in 15.3.10.2.3, as follows:]
15.3.10.2.3 Mapping of data subcarriers
Consecutive symbols for each antenna at the output of the MIMO precoder are mapped in a frequency domain first order across LRUs of the allocation, starting from the data subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing subcarrier index. When the edge of the allocation is reached, the mapping is continued on the next OFDM symbol.
Consecutive symbols for each antenna at the output of the MIMO precoder are mapped in a frequency domain first order in LRU and frequency first order over the LRUs of the allocation. The mapping of symbols in LRU shall start from the data subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing subcarrier index within LRU. When the last subcarrier of the LRU is reached, the mapping is continued on the subcarrier with smallest subcarrier index of the next OFDM symbol of LRU. When the entire LRU is filled the mapping continues on the next LRU of allocation, where LRU are indexed in frequency first order.
An illustration of the mapping rule is shown in Figure X for allocation size of 2 LRUs by 3 UL subframes in MIMO mode 1 with Mt = 2.
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Figure X: Subcarrier mapping in the UL allocation
------------------------------------------- Text End -----------------------------------------------------------
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