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Frame structure for supporting H-FDD and F-FDD
 GCT Semiconductor
Problem description
(1) Problem Statements
· In generic frame structure of FDD/HFDD, the UL MAP relevance is inconsistent between group 1 and group 2
· UL MAP relevance for group 1 is ‘next frame’ while the UL MAP relevance for group 2 is ‘next next frame’ in the current standard
· MAPs in each Groups for HFDD have relevance only to the corresponding DL/UL subframes 

· MAP1 (MAP2) in Group1(Group2) indicates allocations made for DL/UL Group1 (Group2) 

· Not possible to fully utilize the capability of FFDD MSs that can receive/transmit simultaneously

· Downlink and uplink resources may be wasted due to the limitation of HFDD MSs

· Transition Gaps (Receive-to-Transmit and Transmit-to-Receive) for HFDD MSs should be integer number of OFDM symbols to be utilized for FFDD MSs
· Fragmented resource allocations in uplink
· MAP overhead is doubled and F-FDD MS shall decode both MAPs

· Requires deformity for F-FDD MS 
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Figure 1 Comparisons of frame structures between current standard and proposal for FFDD support
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Figure 2 Comparisons of frame structures between current standard and proposal for HFDD support
(2) Requisites

· Should be possible to set ‘frame time offset’ between DL frame and UL frame
· Add a TLV in DCD to set this value
· Should be possible to make a DL allocation to either group 1 or group 2 DL subframes (including DL gap time) using only DL MAP1
· Zone configuration of group 2 shall be informed to FDD MSs through DL MAP1 if necessary
· Should be possible to make an UL allocation to either group 1 or group 2 UL subframes (including UL gap times) using only UL MAP1
· Zone configuration of group 2 shall be informed to FFDD MSs through UL MAP1 if necessary
· UL control region in group 2 UL subframe shall be designated by ‘UIUC=13 (UL PAPR/safety zone IE)’ in UL MAP1 if necessary
· The starting points of UL bursts for HFDD MSs shall be indicated by UL Allocation Start IE in UL MAP 1 and UL MAP2 correspondingly
· Allow DL allocation in the gap between DL subframes
· DL Gap Time shall be integer multiple of OFDM symbol duration and the DL Gap Time shall not break DL slot structure.
· Allow UL allocation in the gap between UL subframes 
· UL Gap Time in between UL 1 and UL 2 shall be integer multiple of OFDM symbol duration and the UL Gap Time shall not break UL slot structure
· UL Gap Time in between UL 2 and UL 1 shall be integer multiple of OFDM symbol duration
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Figure 3 Example of proposed subframe relevance for MAPs in each group to support both FFDD and HFDD
(3) Usage Scenarios
· Frame time offset between DL and UL shall be transferred to MS through DCD TLV 

· Add a TLV in DCD
· TTG/RTG/GAP times shall be transferred to MS through DCD/UCD TLVs
· TTG1, TTG2, RTG1, RTG2 are defined in a DCD TLV
· DLgap is defined in a DCD TLV (integer multiples of OFDM symbol duration)
· ULgap1 and ULgap2 are defined in UCD TLVs (integer multiples of OFDM symbol duration)
· UL MAP relevance shall be the same for all FFDD and HFDD groups
· UL MAP relevance is ‘next frame’ regardless of FFDD/HFDD
· DL/UL MAPs for FFDD
· FFDD MSs shall decode DL/UL MAP in MAP1 only
· DL/UL MAP in MAP1 can be used for DL/UL burst allocations for FFDD MSs and HFDD group 1 MSs
· DL/UL MAP in MAP2 can be used for DL/UL burst allocations for HFDD group 2 MSs only
· Broadcast messages for FFDD
· FFDD MSs shall decode broadcast messages in DL 1 region only
· Broadcast messages in DL 1 region shall be decoded by FFDD MSs and HFDD group 1 MSs
· Broadcast messages in DL 2 region shall be decoded by HFDD group 2 MSs only
· UL control regions for FFDD
· UL control regions for FFDD can be designated either by UL MAP in MAP1 or by UCD in DL 1 region
· UL control regions designated by UL MAP in MAP1 are for both FFDD MSs and HFDD group 1 MSs

· UL control regions designated by UCD in DL 1 region are for both FFDD MSs and HFDD group 1 MSs

· UL control regions designated by UL MAP in MAP2 are for only HFDD group 2 MSs

· UL control regions designated by UCD in DL2 region are for only HFDD group 2 MSs
· Burst allocations in DL for FFDD
· 2-Dim burst allocations in DL for FFDD

· DL bursts for FFDD can be allocated in DL 2 region as well as in DL1 region

· Though DL burst for FFDD is allocated in DL 2 region, MAP1 (not MAP2) shall indicate that burst allocation

· If a different zone is used for FFDD burst allocations in DL 2 region, DL MAP in MAP1 shall indicate the zone in DL 2 region using DL_zone_switch_IE
· DL bursts for FFDD can span over DL Gap Time (DLgap)

· Burst allocations in UL for FFDD
· 1-Dim burst allocations in UL for FFDD

· UL bursts for FFDD MSs shall be allocated before those for HFDD MSs

· UL bursts for FFDD can span UL 1 region, UL 2 region and UL gap times (ULgap1, ULgap2)

· UL control regions designated by UL MAP in MAP2 (for HFDD group 2 MSs) shall be indicated by PAPR reduction/Safety zone IE at UL MAP in MAP1
· If a different zone is used for F-FDD burst allocations in UL 2 region, UL MAP in MAP1 shall indicate the zone in UL 2 region using UL_zone_switch_IE
· Start offset for UL bursts for H-FDD MSs shall be indicated by UL Allocation Start IE at UL MAPs in both MAP1 and MAP2

· Start offset for UL bursts for H-FDD group 1 MSs shall be indicated by UL Allocation Start IE at UL MAP in MAP1

· Start offset for UL bursts for H-FDD group 2 MSs shall be indicated by UL Allocation Start IE at UL MAP in MAP2 

(4) Further considerations
· Seed for UL subcarrier randomization (scrambler)

· For uplink, last 4 bits of “Frame Number” is used for scrambler seed

· The frame number used for scrambler is the frame that the UL-MAP is included for FFDD/HFDD (regardless of groups for HFDD)

· PUSC Subchannel Rotation for over_subframe and inter-UL_gap allocation 

· Since the allocation can be made over two UL subframes and UL gap time for FFDD capable MS’s, it is suggested to increment the “Slot Index (Sidx)” up to the end of UL zone regardless of partitions of UL frame and UL gap time. 
· In FDD/H-FDD, the start slot index (Sidx) for the first slot duration in each group (UL 1 or UL 2) shall be indicated at UL MAP message in each MAP (MAP1 or MAP2), and in order to be transparent to FFDD MSs, the start slot index for the second group indicated at UL MAP in MAP 2 (UL 2) shall be contiguous to the slot indices from the first group (UL 1) and UL gap time (ULgap1).
Blue = insertions relative to Rev2/D5
Red = deletions relative to Rev2/D5
Proposed Changes
Change #1: Modify the Figure 60 in Section 6.3.7.2 as follows:
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Figure 60—Example of burst FDD bandwidth allocation
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Figure 60 – Example of burst FDD bandwidth allocation
Change #2: Modify the Figure 64 and Figure 65 in Section 6.3.7.5 as follows:
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Figure 64—Maximum time relevance of DL-MAP and UL-MAP (FDD)
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Figure 64 – Maximum time relevance of DL-MAP and UL-MAP (FDD)
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Figure 65—Minimum time relevance of DL-MAP and UL-MAP (FDD)
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Figure 65 – Minimum time relevance of DL-MAP and UL-MAP (FDD)

Change #3: Modify the text and figures in Section 8.4.4.1 and subsections as follows:
8.4.4.1 FDD frame structure 

Base stations of OFDMA FDD systems shall operate in full duplex mode. SSs shall be either full duplex (FDD) or half duplex (H-FDD). The FDD frame structure supports both FDD and H-FDD SS types. The frame structure supports a coordinated transmission arrangement of two groups of H-FDD MSs (Group-1 and Group-2) that share the frame at distinct partitions of the frame. In FDD/HFDD, the uplink frame shall retard as the amount of TFrame_offset indicated by DCD TLV of Frame Timing Offset.
Figure 225 shows the frame structure of an OFDMA FDD system that supports the concurrent operation of H-FDD and FDD MSs. The DL frame contains two subframes. DL Subframe 1 comprises a preamble symbol, a MAP region (MAP1) and data symbols (DL1). DL Subframe 2 comprises a MAP region (MAP2) and data symbols (DL2). 

The space between the two DL subframes is occupied by a gap DLGap (see figure 223-(a)), the size of which must be an integer number of symbols (0, 1, 2, 3). Optionally, as shown in figure 223-(b), this gap may also include the residual frame time, DLresidue, (the frame duration minus the total time occupied by the frame symbols). The residual frame time, Tresidue, (the frame duration minus the total time occupied by the frame symbols) shall be placed immediately after the last symbol of DL2. The residual frame time, Tresidue, is calculated as 
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 denotes the largest integer less than or equal to x. The number of symbols in DLGap and the location of DLresidue shall be signaled in the DCD in both DL subframes, using the "FDD DL gap" TLV (see section 11.4.1, Table 567).
The UL frame contains two subframes, UL2 and UL1 UL1 and UL2 (in this order). Figure 225 shows the timing relationship of the UL subframes relative to the DL subframes. The four parameters TTG1, TTG2, RTG1 and RTG2 are announced in the DCD messages (see table 567) and they must be sufficiently large to accommodate the H-FDD MSs transmit receive switching time plus the round trip propagation delay. Also the number of symbols in ULGap1 and ULGap2 which are gap times between UL1/UL2 and UL2/UL1 correspondingly shall be signaled in the UCD using the “FDD UL gap” TLV (see section 11.3.1, Table 563).
Group-1 H-FDD MSs listen to DL Subframe 1 and transmit in uplink subframe UL1. Group-2 H-FDD MSs listen to DL Subframe 2 and transmit in uplink subframe UL2. No uplink transmission by any H-FDD MS is allowed during the preamble transmission. All FDD MSs may transmit during the preamble transmission.
The MAP regions - MAP1 and MAP2 - are independent and include FCH, DL-MAP and UL-MAP, the definition of which is provided in 8.4.4.3, 8.4.5.3 and 8.4.5.4 respectively. 
The frame parameters broadcast by the BS shall allow the MS to locate DL Subframe 2 using any of the following formulas. (Note: PS index value 1 is the first PS of the Preamble symbol.) 
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where 
DL_gap
is the number of symbols announced by TLV 24 of the DCD message corresponding to the DCD count announced in MAP1 of current frame 
PS_1Symbol  is the number of PS per symbol 
PS_Residual  is the number of PS per frame - Symbols_Frame * PS_1Symbol 
PS_1Symbol  is the number of PS per symbol 
PS_Residual  is the number of PS per frame - Symbols_Frame * PS_1Symbol 
RTG2        is in DCD message corresponding to the DCD count announced in the frame preceding the previous frame (assumption: RTG2 does not change from frame to frame) 
Symbols_DL1  is the number of symbols broadcast in DL MAP1 in current frame (includes preamble) 
Symbols_DL2  is the number of symbols broadcast in DL MAP2 in the previous frame 
Symbols_Frame = Floor(Tf / Ts) 
Symbols_UL2  is the number of symbols broadcast in UL MAP2 in the frame preceding the previous frame 
TTG2         is in DCD message corresponding to the DCD count announced in the frame preceding the previous frame (assumption: TTG2 does not change from frame to frame) 
Z            = 0;              if Bit 0 of TLV 24 == 1
= PS_Residual;     if Bit 0 of TLV 24 == 0.
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Figure 225—Generic OFDMA FDD frame structure supporting H-FDD MS in two groups 
Figure 226 and Figure 227 illustrate the MAP relevance of the MAPs in Group 1 and Group 2. 
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Figure 226—Relevance of DL-MAP and UL-MAP for group 1
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Figure 226 – Relevance of DL-MAP and UL-MAP for group 1
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Figure 227—Relevance of DL-MAP and UL-MAP for group 2
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Figure 227 – Relevance of DL-MAP and UL-MAP for group 2
8.4.4.1.1 Group Switching 








In FDD, for H-FDD MSs, the BS shall be able to switch a user (MS) from group-1 to group-2, or vice versa at its discretion. To effectuate a group switch, the BS shall use either: 

a) the H-FDD Group Switch IE (8.4.5.3.28), or 

b) the DL HARQ Chase Subburst IE, or 

c) the DL HARQ IR CTC Subburst IE, or 

d) the DL HARQ IR CC Subburst IE. 

When using the H-FDD Group Switch IE method, the BS shall use the Group Indicator field to signal the H-FDD group index that the MS should be associated with. If the Group Indicator field is not equal to the current H-FDD MS's group index, the mobile station shall switch to the group whose index is indicated by the Group Indicator field. 

When an MS is instructed to switch to the opposite group, it shall deem any existing periodic CQICH allocations and any persistent allocation as being de-allocated by the BS. 

The BS may request the MS to explicitly acknowledge a group switch instruction, in which case the BS shall assign a one-time ACK CQICH channel. When either the DL HARQ Chase Subburst IE or the DL HARQ IR CTC Subburst IE, or the DL HARQ IR CC Subburst IE is used for signaling a group switch, the one-time CQICH channel shall be allocated via setting the LSB #0 of the Dedicated DL Control Indicator to 1 and using the Allocation Index field to indicate the location. 

When the H-FDD Group Switch IE is used for signaling a group switch, a one-time CQICH channel may be assigned in that IE (see 8.4.5.3.28). In case the BS includes a one-time CQICH allocation in the IE that contains the group switch instruction, the MS shall acknowledge reception of the instruction - with a MAP ACK command, as described in section 8.4.5.4.10.16 - in the assigned CQICH channel. 

After the MS receives a group switch instruction in frame n, the MS shall switch to the new group and decode the downlink subframe in frame n+H-FDD_Group_Switch_Delay+m, where m denotes the current group number (1 or 2) and H-FDD_Group_Switch_Delay is specified in the UCD. The MS may ignore the downlink subframe of the current group in frame n+H-FDD_Group_Switch_Delay+1 (the subframe immediately preceding the transition). See Figure 228.
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Figure 228—H-FDD Group transition scenarios

To avoid signaling overhead to re-define the PSC for H-FDD users after every group switch, the use of the "Sleep mode follows MAP relevance" capability (see Section 11.7.14.2) is recommended. 

8.4.4.1.2 Frame partition signaling 

The BS shall indicate the number of symbols in DL Subframe 1 of the current frame (Figure 225) using the “No. of OFDMA Symbols” field in DL-MAP1 of the current frame (see 6.3.2.3.2). Additionally, the BS shall indicate the number of symbols in DL Subframe 2 of the next frame, using the “No OFDMA Symbols” field in DL-MAP2 of the current frame.
For the UL, the BS shall indicate, in the “No. OFDMA symbols” in UL-MAP1 and UL-MAP2, the sizes of UL1 and UL2 of the next frame and the size of UL2 of the next-next (n+2) frame respectively.
For FFDD capable SSs, the number of OFDMA symbols for DL and number of OFDMA symbols for UL shall be calculated as 
[image: image26.wmf]ú

û

ú

ê

ë

ê

S

f

T

T

 where Tf is a frame duration and Ts is OFDMA symbol duration. 
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 denotes the largest integer less than or equal to x.

When a H-FDD MS no longer has valid partition information, the MS shall listen to MAP1 in order to receive updated partition information.
8.4.4.1.3 Full Duplex Support 
Two alternative solutions may be used as defined in 8.4.4.1.3.1 and 8.4.4.1.3.2. 
8.4.4.1.3.1 Full Duplex Support with FDD paired allocation IE 
The BS may allocate resources in both H-FDD groups to full duplex mobile stations using the FDD paired allocation IE as described in section 8.4.5.4.31. 
8.4.4.1.3.2 Full Duplex Support with aggregated HARQ channels 
Full duplex mobile stations may negotiate aggregated HARQ channels with the base station using the Aggregated HARQ Channels TLV. If the mobile station and base station negotiate aggregated HARQ channels, then these HARQ channels shall be treated as a paired set of HARQ channels for transmission and reception of bursts. The two HARQ channels in the paired set are denoted the first HARQ channel and the second HARQ channel (ACID1 and ACID2 in the Aggregated HARQ Channels TLV). If the base stations transmit an IE containing the first HARQ channel from an aggregated pair in the MAP of group 1 of frame K, then the BS shall transmit an IE containing the second HARQ channel from an aggregated pair in the MAP of group 2 of frame K. If the BS transmits an IE containing the first HARQ channel from an aggregated pair in the MAP of group 2 of frame K, then the BS shall transmit an IE containing the second HARQ channel from an aggregated pair in the MAP of group 1 of frame K+1. For DL operation, the BS shall separate a single burst into the resources corresponding to the first and second HARQ channels at the physical layer, and the MS shall aggregate the resources corresponding to the first and second HARQ channels at the physical layer as a single burst prior to decoding. For UL operation, the MS shall separate a single burst into the resources corresponding to the first and second HARQ channels at the physical layer, and the BS shall aggregate the resources corresponding to the first and second HARQ channels at the physical layer as a single burst prior to decoding. The total number of slots used for the burst shall be set to the number of slots assigned for the first HARQ channel plus the number of slots assigned for the second HARQ channel. The burst shall be mapped to the entire set of slots in the H-FDD group corresponding to the first HARQ channel before being mapped to the slots in the opposite H-FDD group corresponding to the second HARQ channel. The base station shall set the modulation and coding indications (DIUC, Repetition Coding Indication, NEP) and the HARQ channel indications (AI_SN, SPID) for the bursts corresponding to the aggregated HARQ channels to the same value. 

8.4.4.1.43 DCD

If the DCD Alignment for H-FDD is set to 1 (see table 563, TLV 155), for a particular configuration change count, the DCD message transmitted in H-FDD group 1 shall be equal to the DCD message transmitted in H-FDD group 2.  In a given frame, the DCD count in the DL-MAPs of both groups shall be the same.
8.4.4.1.54 UCD

If the UCD Alignment for H-FDD is set to 1 (see table 563, TLV 218), for a particular configuration change count, the UCD message transmitted in H-FDD group 1 shall be equal to the UCD message transmitted in H-FDD group 2.  The UCD count in the UL-MAP of group 2 of frame N shall be equal to the UCD count in the UL-MAP of group 1 of frame N+1.
Change #4: Modify the text in Section 8.4.5.4.25 as follows:
8.4.5.4.25 HARQ ACK Region Allocation IE 

This IE may be used by the BS to define a UL region to include one or more ACK channel(s) for HARQ supporting MS. The IE format is shown in Table 436. The slots in the ACKCH region are divided into two half-slots. The first half-slot is composed of tiles 0,2,4; the second half-slot is composed of tiles 1,3,5. In the ACKCH Region, ACK channel 2n is the first half of slot n; ACK channel (2n+1) is the second half of slot n. The slot number n is increased first along the subchannel axis until the end of the ACKCH region, and then along the time axis. 

The HARQ-enabled MS that receives HARQ DL burst at frame i should transmit the ACK signal through the ACK channel in the ACKCH region at frame (i+j). The frame offset j is defined by the “HARQ ACK Delay for DL Burst” field in the UCD message. Due to different frame numbering, an H-FDD user in Group 2 shall transmit the ACK signal through the ACK channel in the ACKCH region at frame (i+j+1).
The half-subchannel offset in the ACKCH Region is determined by the order of HARQ-enabled DL burst in the DL MAP. For example, when an MS receives a HARQ-enabled burst at frame i, and the burst is the n-th HARQ-enabled burst among the HARQ related IEs, the MS should transmit HARQ ACK at n-th half-subchannel in ACKCH Region that is allocated by the BS at frame (i+j). 

For TDD mode, at most one ACK region per frame may be defined. For FDD/H-FDD mode, at most two ACK regions per frame may be defined (by using up to two HARQ ACK Region Allocation IE-s or TLV-s). If more than one ACK region is defined, the index of the ACK region associated with each burst is specified in a HARQ DL MAP IE and/or a OFDMA SUB-DL-UL-MAP message. The MS accumulates the ACKCH index separately for each ACK region. 

Each SS should specify support of “UL ACK” channel (see 11.8.3.7.13). 

When the ACK Disable bit is set (in DL HARQ IR CTC Subburst IE format), no ACK channel is allocated for the subburst. (See Table 436.)

...
Change #5: Add TLVs in Table 563 in Section 11.3.1 as follows:
	Name 
	Type
 (1 byte)
	Length 
	Value

	FDD UL gap
	219
	1
	Bits 0-3: Unsigned integer. Valid only from 0 to 6.

‘Number of OFDMA symbols (y)’ in UL gap time 1 (between UL subframe for H-FDD group 1 and UL subframe for H-FDD group 2) for H-FDD support. 

The actual UL Gap Time 1 shall be ULgap1 = y∙Ts,  where Ts is OFDMA symbol time. 

The UL Gap Time 1 shall not break the slot structure in UL frame for burst allocation in FFDD operation.
Bits 4-7: Unsigned integer. Valid only from 0 to 6.

‘Number of OFDMA symbols (z)’ in UL gap time 2 (between UL subframe for H-FDD group 2 and UL subframe for H-FDD group 1 excluding unused time duration (Tresidue)) for H-FDD support. 

The actual UL Gap Time 2 shall be ULgap2 = z∙Ts,  where Ts is OFDMA symbol time.


Change #6: Modify the text in Table 567 in Section 11.4.1 as follows:
11.4.1 DCD channel encodings

	Name 
	Type
 (1 byte)
	Length 
	Value (variable length)
	PHY scope

	FDD DL gap


	24
	1
	Bit 0(LSB): Indicates the location of the residual frame time (DL_residue) 

“0”- before DL Subframe 2

“1” –after DL Subframe 2

Bits 1-2: # of symbols, 0,1,2,3, in DL_gap. (See 8.4.4.1) 

Bits 3-7: reserved, set to 0
Bits 0-1: Unsigned integer. Valid only from 0 to 3.

‘Number of OFDMA symbols (x)’ in DL gap time for HFDD support. 

The actual DL Gap Time shall be DLgap = x∙Ts,  where Ts is OFDMA symbol time. 

The FDD DL Gap Time shall not break the slot structure in DL frame for burst allocation in FFDD operation.
Bits 2-7: reserved, set to zero.
	

	Frame Timing Offset
	25
	1
	Unsigned integer.

‘Number of OFDMA symbols (n)’ for frame timing offset between downlink frame and uplink frame for FDD and H-FDD. 

The actual frame timing offset shall be TFrame_offset= n∙Ts+Tresidue, where Ts is OFDMA symbol time and Tresidue is unused time. 
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, where Tf is frame duration.

The uplink frame timing shall be retarded by the amount of frame timing offset value. 
	


Change #7: Modify the text in Section 8.4.5.4 as follows:
8.4.5.4 UL-MAP IE format

The OFDMA UL-MAP IE defines UL bandwidth allocations. UL bandwidth allocations are specified either as block allocations (subchannel by symbol) with an absolute offset or as an allocation with duration in slots with either a relative or absolute slot offset. Block allocations are used for fast feedback (UIUC = 0), HARQ ACK CH region (UIUC-11 (Extended-2 UIUC) with Type = 8), CDMA ranging and BR allocations (UIUC = 12) as well as PAPR/safety zone allocations (UIUC = 13). Slot allocations are used for all other UL bandwidth allocations. For UL allocations in non-AAS zones, the starting position for the allocation is determined considering the prior allocations appearing in the UL-MAP. For UL allocations in an AAS UL zone, the starting position is included in the UL IE indicating an absolute slot offset from the beginning of the AAS zone. If an OFDMA UL-MAP IE with UIUC = 0 or UIUC = 11, (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 exists, it shall always be allocated first. In FDD/H-FDD, if uplink allocation is made for FDD MSs in the other UL Group (that is, the UL Group different from the UL-MAP belongs to), OFDMA UL-MAP IE with UIUC 11 with Type = 13 shall be used to notify that allocation.  
In FDD/HFDD, if the uplink frame is partitioned into two subframes for H-FDD support and the second uplink subframe (UL2) has its own control region (marked with UIUC=0, UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 which are assigned by UL MAP in MAP 2), then the UL MAP in the first uplink subframe (MAP 1) shall indicate those control regions by UIUC=13 for FFDD capable SS’s to skip those allocations. 
In FDD/HFDD, the control regions in the first uplink subframe (marked with UIUC=0, UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 which are assigned by UL MAP in MAP 1) can be used by both FFDD capable SS’s and H-FDD group 1 SS’s while the control regions in the second uplink subframe (marked with UIUC=0, UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 which are assigned by UL MAP in MAP 2) can be used only by H-FDD group 2 SS’s.
For the first OFDMA UL-MAP IE with UIUC other than 0, UIUC = 11 (Extended-2) with Type = 8, 12, or 13, the allocation shall start at the lowest numbered nonallocated subchannel on the first nonallocated OFDMA symbol defined by the Allocation Start Time field of the UL-MAP message that is not allocated with UIUC = 0 or UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 (see Figure 224 for an example). These IEs shall represent the number of slots provided for the allocation. For allocations not in an AAS zone, each allocation IE shall start immediately following the previous allocation and shall advance in the time axis. If the end of the UL zone has been reached, the allocation shall continue at the next subchannel at first OFDMA symbol allocated to that zone that is not allocated with UIUC = 0 or UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13. 
For HFDD SS’s in FDD/HFDD, uplink slot allocations are made by each UL MAP in the corresponding uplink subframes (i.e., MAP 1 for HFDD group 1 in the first uplink subframe and MAP 2 for HFDD group 2 in the second uplink subframe) and the uplink slot allocation cannot span over the other group. For FFDD capable SS’s in FDD/HFDD, uplink slot allocations are made by UL MAP in MAP 1 only, but the uplink slot allocation can span over the entire uplink frame including UL gap times (Tg,UL1 and Tg,UL2) except the regions marked with UIUC=0, UIUC = 11 (Extended-2) with Type = 8 or UIUC = 12 or UIUC = 13 at UL MAP in MAP 1. In FDD/HFDD, in order to allocate uplink slots for both FFDD capable SS’s and HFDD SS’s without conflict, BS shall allocate uplink slots for FFDD capable SS’s first through UL MAP in MAP 1 and then allocate uplink slots for HFDD SS’s belonging to group 1 through UL MAP in MAP 1 by pointing out the start offset of slots with UL_Allocation_Start_IE. Also BS shall allocate uplink slots for HFDD SS’s belonging to group 2 through UL MAP in MAP 2 by pointing out the proper start offset of slots in UL 2 with UL_Allocation_Start_IE. An example for slot allocations in FDD/HFDD is depicted in Figure xxx.  
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Figure xxx—Example of Slot Allocations in FDD/HFDD
A UIUC shall be used to define the type of UL access and the burst type associated with that access. A burst descriptor shall be specified in the UCD for each UIUC to be used in the UL-MAP. For further details on allocations in an UL AAS zone, see 8.4.4.6.
The format of the UL-MAP IE is defined in Table 372. 
…
Change #8: Modify Table 379 in Section 8.4.5.4.4.2 as follows:
Table 379—Extended-2 UIUC code assignment for UIUC=11

	Extended-2 Type (hexadecimal)
	Usage

	00
	CQICH Enhanced Allocation IE

	01
	HO Anchor Active UL-MAP IE

	02
	HO Active Anchor UL-MAP IE

	03
	Anchor BS Switch IE

	04
	UL Sounding Command IE

	05
	Reserved

	06
	MIMO UL Enhanced IE

	07
	HARQ UL MAP IE

	08
	HARQ ACKCH Region Allocation IE

	09
	MIMO UL Basic IE

	0A
	Mini-subchannel allocation IE

	0B
	UL_PC_Bitmap IE

	0C
	Persistent HARQ UL MAP IE

	0D
	Reserved

	0D
	FDD Paired Allocation IE

	0E
	AAS SDMA UL IE

	0F
	Feedback Polling IE


Change #9: Modify the text in Section 8.4.5.4.31 as follows:
8.4.5.4.31 FDD Paired Allocation IE

When one or more FDD UL allocations are made in the other UL Group (that is, the UL Group different from the current UL-MAP belongs to) in generic FDD/H-FDD frame, the extended UIUC = 11 shall be used with the subcode 0x13 to notify to FDD MSs the allocation. H-FDD MSs shall ignore the FDD Paired Allocation IE.
Table 448 – FDD Paired Allocation IE

	Syntax
	Size (bit)
	Notes

	FDD_Paired_Allocation_IE() {
	
	

	Extended 2 UIUC
	4
	FDD_Paired_Allocation_IE() = 0x0D

	Length
	8
	Length in bytes

	while (data remains) {
	
	

	UL-MAP_IE()
	variable
	See corresponding PHY specification. (section 8.4.5.4)

	}
	
	

	if !(byte boundary) {
	
	

	Padding nibble
	variable
	Padding to reach byte boundary.

	}
	
	

	}
	
	


Change #10: Modify the text in Section 8.4.5.4.7 as follows:
8.4.5.4.7 UL Zone Switch IE format
In the UL-MAP, a BS may transmit UIUC = 15 with the UL_Zone_IE() to indicate that the subsequent allocations shall use a specific permutation. A UL_Zone_IE() may appear ahead of all UL Allocation IEs and indicate the permutation of the first and the following slots. If a UL_Zone_IE() does not appear ahead of all UL Allocation IEs, the UL frame shall start in PUSC mode with UL_PermBase as indicated in the UCD message. Allocations subsequent to this IE shall use the permutation it instructs. No burst allocation or ranging channel allocation shall span multiple zones. Table 382 shows the format for a UL Zone IE.
In FDD/H-FDD, the UL Zone Switch IE can be included in the FDD_Paired_Allocation_IE(). If the UL Zone Switch IE is included in the FDD_Paired_Allocation_IE(), it indicates the configuration of the uplink zone in the other UL Group (that is, the UL Group different from the UL-MAP belongs to). UL-MAP IEs following the UL Zone Switch IE included in the FDD_Paired_Allocation_IE() will indicate uplink allocations made in the other UL Group. 

If the zone permutation of the last uplink zone in the first subframe (UL Group2) and that of the first uplink zone in the second subframe (UL Group1) are the same, BS may enable uplink burst allocation made over two consecutive subframes in the same frame by setting H-FDD Over_subframe Allocation = 1. 

If the gap in-between two uplink subframes (UL_gap) is multiple of uplink slot duration, BS may set H-FDD Inter-UL_gap Allocation = 1 for the last uplink zone in UL Group2 to indicate F-FDD MS that the uplink allocation shall be  made up to the slots in the UL_gap.
In FDD/HFDD, since UL bursts for FFDD capable SS’s can span over both UL1 and UL2 groups, if necessary, BS shall inform the zone configuration of UL 2 group to FFDD capable SS’s with UL_zone_switch_IE through UL MAP in MAP 1.
Table 382 OFDMA UL Zone IE format
	Syntax 
	Size (bit)
	Notes 

	UL_ZONE_IE() { 
	-
	-

	Extended UIUC 
	4
	UL_Zone = 0x04 

	Length 
	4
	Length = 0x03 

	OFDMA symbol offset 
	7
	-

	Permutation 
	2
	0b00 = PUSC permutation 

0b01 = Optional PUSC permutation 

0b10 = Adjacent subcarrier permutation 
0b11 = Reserved 

	UL_PermBase 
	7
	-

	AMC type 
	2
	Indicates the AMC type in case permutation type = 0b10, otherwise shall be set to 0. 
AMC type (NxM = N bins by M symbols): 
0b00: 1x6 

0b01: 2x3 

0b10: 3x2 

0b11: Reserved 

	Use All SC indicator 
	1
	0 = Do not use all subchannels 

1 = Use all subchannels 

	Disable subchannel rotation
	1
	Only applies to PUSC permutation (see section 8.4.6.2.6) 
0 = subchannel rotation enabled 
1 = subchannel rotation disabled 

	H-FDD over-subframe allocation
	1
	Only applies to FDD/H-FDD and shall be set to zero for TDD
0b0: Disable UL over-subframe allocation

0b1: Enable UL over-subframe allocation

	H-FDD Inter-UL_gap allocation
	1
	Only applies to FDD/H-FDD and shall be set to zero for TDD
0b0: Disable inter-UL_gap allocation

0b1: Enable inter-UL_gap allocation

	Reserved 
	24
	Shall be set to zero

	} 
	-
	-


OFDMA symbol offset

The offset of the OFDMA symbol in which the zone starts, the offset value is defined in units of OFDMA symbols and is relevant to the Allocation Start Time field given in the UL-MAP message.

Permutation

Indicates the permutation that shall be used by the transmitter for allocations following this IE. Permutation changes are only allowed on a zone boundary. The UL_PermBase indicated by the IE shall be used as the basis of the permutation (see 8.4.6.2.2 and 8.4.6.2.3).

Use All SC indicator

When the Use All SC indicator bit is set to 0, subchannels indicated by the allocated subchannel bitmap in UCD shall be used. Otherwise, all subchannels shall be used. This field shall be ignored in zones other than PUSC and O-PUSC. 

This IE should not be used within SUB-DL-UL-MAP.

Change #11: Modify the text in section 8.4.5.4.15 as follows:
8.4.5.4.15 UL Allocation Start IE
The UL Allocation Start IE indicates the start offset of all subsequent UL allocation including allocation done by UL-MAP IE and extended UL-MAP IE. When this IE is included in UL-MAP or SUB-DL-UL-MAP, an SS shall determine all subsequent UL allocations based on the start offset defined in this IE except when the UL allocation already specified a start offset. This IE shall be supported by all SS. (See Table 417.)
For FDD/H-FDD, if the UL Allocation Start IE with H-FDD UL Subframe Indicator = 1 is included in the FDD_Paired_Allocation_IE(), the UL Allocation Start IE indicates the starting offset in the other UL subframe (Group) in the same frame, that is, the UL Group different from that the UL-MAP including the current UL Allocation Start IE is associated with. 
If H-FDD UL Subframe Indicator is set to ‘0’, the UL Allocation Start IE indicates the starting offset in the UL subframe (Group) that the UL-MAP including this UL Allocation Start IE is associated with. BS shall not use UL Allocation Start IE with H-FDD UL Subframe Indicator=1 to an MS without capability of Full-Duplex (FDD), which is negotiated using SBC-REQ/RSP.
Change #12: Modify Table 417 in Section 8.4.5.4.15:
Table 417 UL Allocation Start IE format
	Syntax 
	Size 
	Notes 

	UL Allocation start IE() { 
	- 
	- 

	Extended UIUC 
	4 bits
	UL_Allocation_start_IE() = 0x0A 

	Length 
	4 bits
	Length = 0x02 

	OFDMA symbol offset 
	8 bits
	This value indicates start symbol offset of all subsequent UL allocations in this UL_MAP message (UL-MAP or SUB-UL-DL-MAP). The reference point of this offset is the start of UL sub-frame

	Subchannel offset 
	7 bits
	This value indicates start subchannel offset of all subse-quent UL data burst allocations in this message (UL-MAP or SUB-UL-DL-MAP). 

	Reserved 
	1 bit 
	Shall be set to zero. 

	H-FDD UL subframe indicator 
	 1 bit
	Only applies to FDD MS in FDD/H-FDD
0b0: UL subframe relevant to current UL-MAP (or UL subframe 2 (UL1))

0b1: The other UL subframe (or UL subframe 1 (UL2))

Shall be set to zero for TDD and H-FDD only MS in FDD/H-FDD 

	}
	-
	-


 
Change #13: Modify the text in Section 8.4.5.4.24 in page 887 as follows :
When Allocation Start Indication is 1, the HARQ UL-MAP IE indicates the starting symbol and subchannel of the allocation. The starting symbol and subchannel shall indicate a valid slot location after the last allocation in the uplink zone in the UL subframe. The slots are allocated in a time-first order (as specified in 8.4.5.4). The starting symbol and subchannel are relevant only in the context of the HARQ UL-MAP IE in which they appear. Allocations made without the starting symbol and subchannel of the allocations specified (such as HARQ UL-MAP IE with Allocation Start Indication 0, or regular UL-MAP IE) shall immediately follow the last allocation in the uplink zone and shall advance in the time axis. (See Table 426 through Table 430.)
For FDD/H-FDD, if the HARQ UL-MAP IE with H-FDD UL Subframe Indicator = 1 is included in the FDD_Paired_Allocation_IE(),., the “OFDMA Symbol Offset” and “Subchannel Offset” fields in HARQ UL-MAP IE indicates the starting symbol and subchannel of the allocation in the other UL subframe (Group) in the same frame, that is, the UL Group different from that the UL-MAP including the current HARQ UL-MAP IE is associated with.
If H-FDD UL Subframe Indicator is set to ‘0’, the HARQ UL-MAP IE indicates the starting symbol and subchannel of the allocation in the UL subframe (Group) that the UL-MAP including this HARQ UL-MAP IE is associated with. BS shall not use UL Allocation Start Indication=1 with H-FDD UL Subframe Indicator=1 to an MS without capability of Full-Duplex (FDD), which is negotiated using SBC-REQ/RSP.
Change #14: Modify Table 426 in Section 8.4.5.4.24 in page 887 as follows:
Table 426 HARQ UL-MAP IE
	Syntax
	Size (bit)
	Notes

	HARQ UL MAP IE() { 
	 -
	- 

	Extended-2 UIUC 
	4
	HARQ_UL-MAP_IE () = 0x07 

	Length 
	8
	Length in bytes

	 RCID_Type 
	2
	0b00 = Normal CID 

0b01 = RCID11 

0b10 = RCID7 

0b11 = RCID3 

	Reserved 
	2
	-

	 while (data remains) { 
	-
	-

	 Mode 
	3
	Indicates the mode of this IE 

0b000 = Chase HARQ 

0b001 = Incremental redundancy HARQ for CTC 

0b010 = Incremental redundancy HARQ for convolutional code 

0b011 = MIMO Chase HARQ 

0b100 = MIMO IR HARQ 

0b101 = MIMO IR HARQ for Convolutional Code 

0b110 = MIMO STC HARQ 

0b111 = Reserved


	Allocation Start Indication 
	1
	0: No allocation start information 

1: Allocation start information follows 

	If (Allocation Start Indication == 1) { 
	- 
	 -

	OFDMA Symbol offset 
	8
	This value indicates start Symbol offset of subsequent sub-bursts in this HARQ ULMAP IE with reference to the start of the UL sub-frame

	Subchannel offset 
 
	7
 
	This value indicates start Subchannel off-

set of subsequent sub-bursts in this HAR-QUL MAP IE 

	Reserved 
	1
	Shall be set to zero. 

	H-FDD UL subframe indicator 
	 1
	Only applies to FDD MS in FDD/H-FDD

0b0: UL subframe relevant to current UL-MAP (or UL subframe 2 (UL1))

0b1: The other UL subframe (or UL subframe 1 (UL2))

Shall be set to zero for TDD and H-FDD only MS in FDD/H-FDD  

	}
	 
	 

	 N sub Burst 
	4
	Indicates the number of bursts in this UL MAP IE is this field value plus 1.

	For (i =0 ;i < N Sub-burst; i++){ 
	-
	-

	If (Mode == 000) { 
	-
	-

	UL HARQ Chase Sub-Burst IE () 
	-
	-

	} else if (Mode== 001) { 
	-
	-

	UL HARQ IR CTC Sub-Burst IE () 
	-
	-

	} else if (Mode== 010) { 
	-
	-

	UL HARQ IR CC Sub-Burst IE () 
	-
	-

	} else if (Mode== 011) { 
	-
	-

	MIMO UL Chase HARQ Sub-Burst IE () 
	-
	-

	} else if (Mode== 100) { 
	-
	-

	MIMO UL IR HARQ Sub-Burst IE () 
	-
	-

	} else if (Mode== 101) { 
	-
	-

	MIMO UL IR HARQ for CC Sub-Burst IE ()
	-
	-

	} else if (Mode == 110) { 
	-
	-

	MIMO UL STC HARQ Sub-Burst IE () 
	-
	-

	} 
	-
	-

	} 
	-
	-

	} 
	 -
	-

	Padding 
	variable 
	Padding to byte; shall be set to 0 

	} 
	 -
	- 


Change #15: Modify Table 598 in Section 11.13 as follows:
	Type
	Parameter

	51
	Aggregated HARQ Channels TLV


Change #16: Modify the text in Section 11.13.42 as follows:
11.13.42 Aggregated HARQ Channels TLV

The Aggregated HARQ Channels TLV defines the HARQ channels which are used for aggregation in group 1 and group 2 of the H-FDD frame structure. The HARQ channels which are defined to be aggregated are encoded/decoded as a single burst.
	Type
	Length
	Value
	Scope

	[145/146].51
	variable
	ACID1, ACID2
(1 byte for each pair of ACIDs)
	DSA-REQ, DSA-RSP
DSC-REQ, DSC-RSP


ACID1, ACID2
The HARQ channel identifier corresponding to ACID1 is used for the first part of the burst, while the HARQ channel identifier corresponding to ACID2 is used for the second part of the burst.  
When BS and MS negotiate the aggregated HARQ channels, the transmitter shall separate a single burst into the resources corresponding to the aggregated HARQ channels at the physical layer, and the receiver shall aggregate the resources corresponding to the HARQ channels at the physical layer as a single burst prior to decoding.

Change #17: Modify the following field in the following IEs:
Table 348—DL HARQ Chase Subburst IE

Table 349—DL HARQ IR CTC Subburst IE

Table 350—DL HARQ IR CC Subburst IE

Table 351—MIMO DL Chase HARQ Subburst IE

Table 352—MIMO DL IR HARQ Subburst IE

Table 353—MIMO DL IR HARQ for CC Subburst IE

Table 354—MIMO DL STC HARQ Subburst IE

Table 364—Persistent DL HARQ Chase Subburst IE

Table 365—Persistent DL HARQ IR CTC Subburst IE

Table 366—Persistent DL HARQ IR CC Subburst IE

Table 367—Persistent MIMO DL Chase HARQ Subburst IE

Table 368—Persistent MIMO DL IR HARQ Subburst IE

Table 369—Persistent MIMO DL IR HARQ for CC Subburst IE

Table 370—Persistent MIMO DL STC HARQ Subburst IE

	ACK disable
	1
	When ACK Disable == 1, the allocated subburst does not require an ACK to be transmitted by the

SS in the ACKCH Region (see 8.4.5.4.25). In this case, no ACK channel is allocated for the subburst in the ACKCH Region. For TDD SS, Ffor the burst, BS shall not perform HARQ retransmission and MS shall ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist.  For FDD SS, for the burst, BS shall not perform HARQ retransmission and MS shall ignore AI_SN and SPID, which shall be set to 0 by BS if they exist.  For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.


Change #18: Modify the following field in the following IEs:
Table 427—UL HARQ Chase Subburst IE

Table 428—UL HARQ IR CTC Subburst IE

Table 429—UL HARQ IR CC Subburst IE

Table 430—MIMO UL Chase HARQ Subburst IE

Table 431—MIMO UL IR HARQ Subburst IE

Table 432—MIMO UL IR HARQ for CC Subburst IE

Table 433—MIMO UL STC HARQ Subburst IE

Table 441—Persistent UL HARQ Chase Subburst IE

Table 442—Persistent UL HARQ IR CTC Subburst IE

Table 443—Persistent UL HARQ IR CC Subburst IE

Table 444—Persistent MIMO UL Chase HARQ Subburst IE

Table 445—Persistent MIMO UL IR HARQ Subburst IE
Table 446—Persistent MIMO UL IR HARQ for CC Subburst IE
Table 447—Persistent MIMO UL STC HARQ Subburst IE

	ACK Disable
	1
	When ACK Disable == 1, the allocated subburst does not require an ACK to be transmitted by the BS in the HARQ ACK BITMAP (see 8.4.5.3.22). In this case, no bit position is allocated for the subburst in the HARQ ACK BITMAP. For TDD SS, Ffor the burst, MS shall not perform HARQ retransmission and ignore ACID, AI_SN and SPID, which shall be set to 0 by BS if they exist. For FDD SS, the BS may set the ACID to a value other than 0 if that ACID is listed in the Aggregated HARQ Channels TLV. The CRC shall be appended at the end of each sub-burst regardless of the ACK disable bit.


Change #19: Modify the text in Section 8.4.6.2.6 as follows:
8.4.6.2.6 Data subchannel rotation scheme 
A rotation scheme shall be applied per each OFDMA slot duration in any zone, except zones marked as AAS zone, optional PUSC zone (8.4.6.2.5), or zone using the adjacent-subcarriers permutations (8.4.6.3). Slot duration is defined in 8.4.3.1. On each slot duration, the rotation scheme shall be applied to all UL subchannels that belong to the segment (see 8.4.4.5), except the subchannels indicated in the UL-MAP by UIUC = 0, UIUC = 11 (Extended-2 UIUC) with Type = 8, UIUC = 13, or UIUC = 12. The rotation scheme is defined by applying the following rules: 
a) Per OFDMA slot duration, pick only subchannels that are not indicated by either UIUC = 0, UIUC = 11 (Extended-2 UIUC) with Type = 8, UIUC = 12, or UIUC = 13 (as defined above). Renumber these subchannels contiguously so that the lowest numbered physical subchannel is renumbered with 0. The total number of subchannels picked shall be designated Nsubchn. 
b) The mapping function defined by rule a) shall define a function, f, so that temp1_subchannel_number = f(old_subchannel_number). 
c) Mark the first UL OFDMA slot duration for each permutation zone with the slot index Sidx = 0. Within the permutation zone, increase Sidx by 1 in every slot duration so that subsequent slots are numbered 1,2,3..., etc. 
In FDD/H-FDD, if UL Zone Switch IE is used for the last uplink zone in the first subframe (UL Group2) with H-FDD Inter-UL_gap Allocation = 1, the slot index Sidx shall be incremented by 1 in every slot duration up to the last slot in-between two consecutive uplink subframes. If H-FDD Over_subframe Allocation is set to 1 in the UL Zone Switch IE in FDD/H-FDD, the slot index Sidx shall be reset to 0 at the beginning of the first slot duration of the second subframe (UL Group1). In FDD/H-FDD, the start slot index (Sidx) for the first slot duration in each group (UL 1 or UL 2) shall be indicated at UL MAP message in each MAP (MAP 1 or MAP 2), and in order to make transparent to FFDD SSs, the start slot index for the second group indicated at UL MAP in MAP 2 (UL 2) shall be contiguous to the slot indices from the first group (UL 1) and UL gap time 1 (ULgap1).
d) Apply the following formula: temp2_subchannel_number = (temp1_subchannel_number + 13×Sidx) mod Nsubchan 
e) To get the new subchannel number, apply the following formula: new_subchannel_number = f –1(temp2_subchannel_number) where f –1(.) is the inverse mapping of the mapping defined in rule b). 
f) For subchannels in the UL-MAP indicated by either UIUC = 0, UIUC = 11 (Extended-2 UIUC) with Type = 8, UIUC=12, or UIUC=13, new_subchannel_number = old_subchannel_number. 
g) The new_subchannel_number will replace the old_subchannel_number in each allocation defined by 8.4.3.4 where the new_subchannel_number is the output of the rotation scheme and the old_subchannel_number is the input of the rotation scheme.
Change #20: Modify the Table 42 in Section 6.3.2.3.4 as follows:
Table 42 – UL MAP message format
	Syntax 
	Size (bit)
	Notes 

	UL-MAP_message_format() { 
	 -
	- 

	Management Message Type=3 
	8
	-

	FDD Partition Change Flag
	1
	For FDD only. Indicates the next possible partition change.

0b0: Possible partition change in next frame

0b1: Minimum number of frames (excluding current frame) before next possible change is given by TLV ‘FDD frame partition change timer’

	UL start slot index
	6
	For FDD/HFDD only. Indicates the start slot index (Sidx) for the first slot duration in each UL subframe (see Section 8.4.6.2.6) 
This index for the second uplink subframe shall be contiguous to the slot indices from the first uplink subframe and UL gap time 1 (ULgap1).

	Reserved
	71
	Shall be set to zero.

	UCD Count
	8
	-

	Allocation Start Time
	32
	-

	Begin PHY-specific section {
	-
	See applicable PHY subclause.

	      If (WirelessMAN-OFDMA) {
	-
	-

	        No. OFDMA symbols
	8
	For TDD, number of OFDMA symbols in the UL subframe

For FDD, see Section 8.4.4.1.2

	      }
	-
	-

	      For (i=1; i<=n; i++) {
	-
	For each UL-MAP element 1 to n.

	         UL-MAP_IE()
	variable
	See corresponding PHY specification.

	      }
	-
	-

	}
	-
	-

	If !(byte boundary) {
	-
	-

	      Padding Nibble
	4
	Padding to reach byte boundary.

	}
	-
	-

	}
	-
	-


Change #21: Modify the text in Section 10.3.4.1 as follows:
10.3.4.1 Uplink Allocation Start Time
The unit of allocation start time shall be PSs from the start of the DL frame in which the UL-MAP message occurred. In FDD/HFDD, the Allocation Start Time in UL MAP message and compressed UL MAP message shall be counted from preamble regardless of which group the UL MAP belongs to. The minimum value specified for this parameter shall refer to the time indicated by Tproc, defined in Table 548. 
Fs is the sampling frequency of the downlink. 

Change #22: Add Section 8.4.5.3.31 as follows:
8.4.5.3.31 DL/UL MAP and downlink burst allocations for FDD/HFDD
In FDD/HFDD, there are two downlink subframes each of which consists of MAP region (MAP1 or MAP2) and data symbols (DL1 or DL2). The DL MAP and UL MAP in MAP1 can be used for DL and UL burst allocations for FFDD capable SS’s and HFDD group 1 SS’s. However, the DL MAP and UL MAP in MAP2 can be used for DL and UL burst allocations for HFDD group2 SS’s only.  Therefore, burst allocations for HFDD group1 SS’s shall be made in MAP1 only, and similarly the burst allocations for HFDD group2 SS’s shall be made in MAP2 only. Also, since the FFDD capable SS’s shall decode MAP1 only, the base stations (BS) shall allocate broadcast messages including DCD, UCD, etc for FFDD capable SS’s in the first downlink subframe (DL1) only. On the other hand, the SS specific data bursts and other signals for FFDD capable SS’s can be allocated in the second downlink subframe (DL2) and DL gap as well as in the first downlink subframe (DL1) regardless of downlink frame partitions. Even in case that the downlink bursts for FFDD capable SS’s are allocated in DL2 or DL gap, the burst allocations shall be made in MAP1. If a different zone is used for burst allocations in DL2 for FFDD capable SS’s, DL MAP in MAP1 shall inform the zone configuration in DL2 using STC/DL_zone_switch_IE.
References

[IEEE802.16-Rev2/D5] IEEE Computer Society and IEEE Microwave Theory and Techniques Society, “DRAFT Standard for Local and Metropolitan Area Networks Part 16: Air Interface for Broadband Wireless Access Systems”, P802.16Rev2/D5 (June 2008). Revision of IEEE Std 802.16-2004 and consolidates material from IEEE Std 802.16e-2005, IEEE Std 802.16-2004/Cor1-2005, IEEE Std 802.16f-2005 and IEEE Std802.16g-2007. 
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