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Proposed Text Change for Resource Allocation of CoFIP Modulation Sequence (16.3.10.3.3.)
Chung-Lien Ho, Yan-Xiu Zheng, Chang-Lan Tsai, Yu-Chuan Fang
ITRI
1 Introduction
The resource allocation scheme for pilot modulation sequence of CoFIP on page 793 in Section 16.3.10.3.3 of D7 [1]-[2] is unclear and somehow makes ambiguity for implementation. Based on the contributions [3]-[4], it seems that it may allocate the pilot modulation symbols in a time domain first and then a frequency domain within the first 6 OFDM symbols of a PRU and consider to copy the first OFDM symbol to the 7th OFDM symbol when Type-2 subframe is used but the wording in D7 does not express this meaning. To solve this problem, we thus reorder the pilot arrangement and the pilot modulation sequences for CoFIP making a complete design more clear.
2 Proposed Solution
To avoid the ambiguity of implementing the pilot modulation for CoFIP, an intelligent mapping rule is thus proposed by allocating the modulation sequence onto the pilot subcarriers within a PRU in a frequency domain first and then in a time domain as shown in Figure 1. In this case, a length-6 pilot modulation sequence in Table 962 of D7 is sufficient for all CoFIP patterns and can be fully mapped onto the pilot subcarriers in the first 6 OFDM symbols within the PRU even for the Type-2 subframe. Copy the first OFDM symbol to the 7th OFDM symbol when Type-2 subframe is used.
To modify the mapping rule based on the proposed method and keep the software/hardware implementation of pilot subcarrier modulation unchanged in current status at the same time, its corresponding pilot modulation sequence, in fact, needs to be modified. Table 1 summarizes the modified pilot modulation sequences for CoFIP based on changing from the mapping rule in D7 to proposed one. Similarly, Table 2 summarizes the modified pilot modulation sequences for CoFIP based on changing from the mapping rule in [4] to proposed one.
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Figure 1: Illustration of proposed mapping rule for Type-2 subframe with i = 0 and CoFIP pattern 0.
Table 1: Modified pilot modulation sequence for CoFIP based on changing from the mapping rule in D7 to proposed mapping rule.
	Sequence Index i
	Pilot Modulation Sequence

	0
	[-1  1  1  -1  -1  1]

	1
	[-1  -1  1  1  1  -1]

	2
	[-1  1  -1  1  1  1]

	3
	[1  -1  1  -1  1  1]

	4
	[1  1  -1  -1  1  -1]

	5
	[1  -1  -1  1  -1  1]

	6
	[1  1  1  1  -1  -1]


Table 2: Modified pilot modulation sequence for CoFIP based on changing from the mapping rule in [4] to proposed mapping rule.
	Sequence Index i
	Pilot Modulation Sequence

	0
	[-1  1  1  -1  1  -1]

	1
	[-1  1  -1  1  -1  1]

	2
	[-1  -1  1  1  1  1]

	3
	[1  1  1  -1  -1  1]

	4
	[1  -1  -1  -1  1  1]

	5
	[1  -1  1  1  -1  -1]

	6
	[1  1  -1  1  1  -1]


3 References
[1]
IEEE P802.16m/D7, DRAFT Amendment to IEEE Standard for Local and Metropolitan Area Networks – Part 16: Air interference for fixed and mobile broadband wireless access systems, August 2010.

[2]
IEEE C802.16m-10/0080, Pilot sequence mapping for CoFIP, IEEE 802.16m Session 66, Jan. 2010.

[3]
IEEE C802.16m-09/2239, CoFIP pilot sequences, IEEE 802.16m Session 64, Nov. 2009.

[4]
IEEE C802.16m-09/2239r4, CoFIP pilot sequences, IEEE 802.16m Session 64, Nov. 2009.

4 Text proposal
Proposal 1: Change only the resource mapping rule of pilot modulation sequences for CoFIP

[Remedy: Modify the text from line 53 to line 63 on page 793 of Section 16.3.10.3.3 in D7 as follows:]
------------------------------------------------------- Text Change Start -------------------------------------------------------
In Type 1 OL MIMO region, the pilot subcarriers within the PRU of allocation are modulated using symbols obtained from the pilot modulation sequence with sequence index i. The pilot modulation sequences symbols starting from left to right are mapped to pilot subcarriers in the PRU of allocation in a time frequency domain first order starting from the pilot subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing OFDM symbol subcarrier index. When the last OFDM symbol subcarrier of the PRU is reached, the mapping is continued on the next pilot subcarrier with smallest OFDM symbol index.
-------------------------------------------------------- Text Change End --------------------------------------------------------

Proposal 2: Change both the resource mapping rule and pilot modulation sequences for CoFIP

[Remedy: Modify the text from line 53 to line 63 on page 793 and Table 962 on page 794 of Section 16.3.10.3.3 in D7 as follows:]

------------------------------------------------------- Text Change Start -------------------------------------------------------

In Type 1 OL MIMO region, the pilot subcarriers within the PRU of allocation are modulated using symbols obtained from the pilot modulation sequence with sequence index i. The pilot modulation sequences symbols starting from left to right are mapped to pilot subcarriers in the PRU of allocation in a time frequency domain first order starting from the pilot subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing OFDM symbol subcarrier index. When the last OFDM symbol subcarrier of the PRU is reached, the mapping is continued on the next pilot subcarrier with smallest OFDM symbol index.
Table xxx: Pilot Modulation Sequences for CoFIP
	Sequence Index i
	Pilot Modulation Sequence

	0
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	1
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	2
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	3
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	4
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	5
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	6
	[1  1  1  1  1  1]  [1  1  1  1  1  1]


-------------------------------------------------------- Text Change End --------------------------------------------------------

Proposal 3: Change both the resource mapping rule and pilot modulation sequences for CoFIP

[Remedy: Modify the text from line 53 to line 63 on page 793 and Table 962 on page 794 of Section 16.3.10.3.3 in D7 as follows:]

------------------------------------------------------- Text Change Start -------------------------------------------------------

In Type 1 OL MIMO region, the pilot subcarriers within the PRU of allocation are modulated using symbols obtained from the pilot modulation sequence with sequence index i. The pilot modulation sequences symbols starting from left to right are mapped to pilot subcarriers in the PRU of allocation in a time frequency domain first order starting from the pilot subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing OFDM symbol subcarrier index. When the last OFDM symbol subcarrier of the PRU is reached, the mapping is continued on the next pilot subcarrier with smallest OFDM symbol index.
Table yyy: Pilot Modulation Sequences for CoFIP

	Sequence Index i
	Pilot Modulation Sequence

	0
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	1
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	2
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	3
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	4
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	5
	[1  1  1  1  1  1]  [1  1  1  1  1  1]

	6
	[1  1  1  1  1  1]  [1  1  1  1  1  1]


-------------------------------------------------------- Text Change End --------------------------------------------------------
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