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Definitions for AMC permutation slot structure in MIMO zone 

Yuval Lomnitz, Dov Andelman - Intel Corp. 
Purpose
In 802.16, three AMC slot structures are defined for SISO (1x6, 2x3, 3x2) but MIMO mapping (matrix A,B) is not defined for them. Rather, a different AMC slot (2x6) is defined for STC. This slot is not specified in the map (the zone switch IE only supports 1x6, 2x3, 3x2). We suggest completing the definition by supporting 2x6 directly in the map, and completing the definitions of the other slot sizes for MIMO.

Note: the contribution C802.16maint-08/007r2 covering different topics related to the AMC+MIMO zone was split into the following contributions in order to enable separate discussion/decision on each item, and this contribution is part of this pack:

· C802.16maint-08/007r3 (Definitions for AMC permutation slot structure in MIMO zone): covers definitions of AMC slot structures in the map IE-s and STC mapping (DL and UL), except matrix A support for 2x3 slot structure

· C802.16maint-08/087 (Definitions for matrix A in 2x3 AMC structure): adds the definition of matrix A support (both DL and UL)
· C802.16maint-08/088 – Modified pilot splitting pattern for AMC MIMO: both UL and DL.

· C80216maint-08/089 – Generalization of allocation granularity definitions: this contribution generalizes the allocation granularity definitions that were defined for PUSC+MIMO+dedicated pilots to AMC.
· C80216maint-08/090 - Correction to MIMO Pilot and Data Power
Text Changes
Changes in the map IEs

8.4.5.3.4 STC/DL Zone Switch IE format
[Change as follows in Table 327 (OFDMA STC DL Zone IE format)]

	AMC type
	 2
	Indicates the AMC type in case permutation type = 0b11, otherwise shall be set to 0. AMC type (NxM = N bins by M symbols): 

0b00: 1x6 

0b01: 2x3 

0b10: 3x2 

0b11: Reserved 2x6 (only for STC)
Note that only 2x3 band AMC subchannel type (AMC Type = 0b01) is supported by MS


8.4.5.4.7 UL Zone Switch IE format

[Change in Table 371 as follows]

	AMC type
	 2
	Indicates the AMC type in case permutation type = 0b11, otherwise shall be set to 0. 
AMC type (NxM = N bins by M symbols): 

0b00: 1x6 

0b01: 2x3 

0b10: 3x2 

0b11: Reserved 2x6 (only for collaborative MIMO and STC)


[Repeat the following change in all the tables indicated below]

	Subsection
	Table

	8.4.5.3.8 MIMO DL Basic IE format 
	 Table 331—MIMO DL Basic IE format

	8.4.5.3 DL-MAP IE format 
	Table 320—OFDMA DL-MAP IE format

	8.4.5.3.9 MIMO DL Enhanced IE format 
	 Table 333—MIMO DL Enhanced IE format

	8.4.5.3.17 MIMO in Another BS IE 
	Table 340—MIMO in Another BS IE format

	8.4.5.3.18 Macro-MIMO DL Basic IE format 
	 Table 341—Macro MIMO DL Basic IE()


[The change:]

	If (Permutation = 0b11 and (AMC type is 2x3, 2x6 or 1x6)) { 
	 — 
	 —


Definitions of STC mapping
8.4.8.3.1.2.1 STC Mapping for optional AMC permutation 

[Change the subclause as indicated]

For the optional AMC permutation in STC zone, the data subchannels shall take 2x6 (2 bins for 6 symbols) format may be used, in addition to the 1x6, 2x3 and 3x2 slot structures. The subcarrier permutation represented by Equation (88) in 8.4.6.3 shall not be applied for the optional AMC permutation within STC zones where STC field in STC DL Zone IE is not equal to 0b00. The pilot pattern of 8.4.8.3.1.1 is used for all slot structures. The 2x6 slot contains 96 subcarriers and is mapped into 2 or more consecutive logical slots (depending on the MIMO matrix) for channel encoding purposes (see 8.4.8.1.2.1.3)
For 2-antenna matrix A in 8.4.8.3.3, STC encoded data symbols shall be time mapped starting over the first 2 OFDMA symbols. The mapping starts at the lowest numbered subcarriers of lowest slot and continues in an ascending manner in subchannels first and then proceeds to the next two symbols in time. An illustration of the mapping rule for the antenna #0 is shown in Figure 276, assuming 2 Tx with Matrix A for a block of 2 slots a 2x6 AMC slot. The mapping of matrix A for the 3x2 slot is the same as the mapping for PUSC in Table 537. 
For 2-antenna vertically encoded matrix B in the optional AMC permutation, modulated data symbols shall

be sequentially mapped for two Tx antennas along the subcarriers of the first symbol in antenna-first order. The mapping

continues in an ascending manner in subchannels subcarriers first and then proceeds to the next symbol in time. An

illustration of the mapping rule for the antenna #0 in AMC2x6 is shown in Figure 277, assuming 2 Tx with vertically

encoded matrix B for a block of 2 slots. Figure 277 also shows the mapping rule for 2-antenna horizontally

encoded matrix B in the optional AMC permutation with AMC2x6, where each encoded stream is separately mapped to the corresponding antenna. The mapping of matrix B data for the 3x2 slot is the same as the mapping for PUSC in Table 537. The mapping of matrix B data for the 3x2 slot is the same as the first 3 symbols shown in Figure 277.
For a 3- or 4-antenna matrix A and matrix B in 8.4.8.3.4 and 8.4.8.3.5, STC encoded data symbols shall be

mapped at two adjacent subcarriers over two OFDMA symbols. When the subcarrier pair (over two

symbols) at frequency k+1 is allocated to pilots for antenna #0 or #1 and the pair at frequency k+2 is

allocated to pilots for antenna #2 or #3, then the pair at frequency k+3 shall be jointly encoded with the pair

at frequency k. This is illustrated in Figure 278, where blocks of 2 convolutional coded (CC) slots and

convolutional turbo coded (CTC) slots are separately shown. The mapping starts at the lowest numbered

subcarriers of the lowest slot and continues in an ascending manner in subchannels first and then proceeds to

the next two symbols in time. For a 3- and 4-antenna vertically/horizontally encoded matrix C in the optional AMC permutation, the same mapping rule for 2-antenna vertically/horizontally encoded matrix B shall be applied on the same frequency-time block with the 3- or 4-antenna pilot pattern. 

[Change the titles of figures 276, 277 as follows]

Figure 276—Data mapping in the optional AMC 2x6 Zone with 2 Tx antenna and matrix A

Figure 277—Data mapping in the optional AMC 2x6 zone with 2 Tx antenna and matrix B
8.4.8.4.2 Allocation of data subchannels 
[change the last paragraph as follows]

For the UL optional AMC permutation with matrix A and B, the data subchannels shall take 1x6 (1 bin for 6 symbols) format. The subcarrier permutation represented by Equation (88) 8.4.6.3 shall not be applied for the UL optional AMC permutation with matrix A and B. The data mapping rule is identical to that for the DL AMC permutation with 2 antennas. For the UL optional AMC permutation with collaborative spatial multiplexing, the subcarrier permutation represented by Equation (88) 8.4.6.3 shall not be applied and the data mapping shall be frequency-first over the 48 or 96 subcarriers of the slot for each of the MS. 

  


