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Section 8.4.4.1:  Proposed Text
{page 692}

8.4.4 Frame structure 

In licensed bands, the duplexing method shall be either FDD or TDD. FDD SSs may be full-duplex (FDD) or half-duplex (H-FDD). The FDD BS shall support both SS types concurrently. In license-exempt bands, the duplexing method shall be TDD.

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 {3177} 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. 

Figure 223 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. {3179, DG, 3177} 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). 
{DG}The space between the two DL subframes is occupied by a gap DLGap (see figure 223a), the size of which must be an integer number of symbols (0, 1, 2, 3). Optionally, as shown in figure 223b, this gap may also include 
the residual frame time, DLresidue, (the frame duration minus the total time occupied by the frame symbols).
{page 693}

{DG, SL} 
The number of symbols in DLGap {DG}and the location of DLresidue shall be signaled in the DCD {3180, DG}in both DL subframes, using the "FDD DL {SL, DG} gap" TLV (see section 11.4.1, Table 563).
The UL frame {SL, DG} contains two subframes, UL2 and UL1 (in this order). Figure 223 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 563) and they must be sufficiently large to accommodate the H-FDD MSs transmit receive switching time plus the round trip propagation delay. 
{SL, DG}  
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. {3174} All FDD MSs may transmit during the preamble transmission.
{3177} 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. 


{3194} {???} SS allowances must be made by a SSRTG and by a SSTTG. The BS shall not transmit DL information to a station later than (SSRTG + RTD) before the beginning of its first scheduled

UL allocation in any UL subframe and shall not transmit DL information to it earlier than (SSTTG – RTD) after the end of the last scheduled UL allocation, where RTD denotes round-trip delay. In addition, the SS should be allowed to receive the DL preamble for each frame that contains DL data for it by assuring the period specified above does not overlap with the preamble
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Figure 223—Generic OFDMA FDD frame structure supporting H-FDD MS in two groups 

{3191}
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. 

(1)
Index of first PS of Subframe 2 = (Symbols_Frame - Symbols_DL2) * PS_1Symbol  + Z  + 1



                           = (Symbols_DL1 + DL_gap) * PS_1Symbol  +  Z + 1



                           = (1 + Symbols_UL2) * PS_1Symbol + TTG2 + RTG2 + 1

(2)
Number of symbols in subframe 2 = Symbols_DL2

        = Symbols_Frame – Symbols_DL1 – DL_gap

Where:

· DL_gap = Number of symbols announced by TLV 24 of the DCD message corresponding to the DCD count announced in MAP1 of current frame

· PS_1Symbol  = Number of PS per symbol

· PS_Residual = Number of PS per frame  – Symbols_Frame * PS_1Symbol

· RTG2 = 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 = Number of symbols broadcast in DL MAP1 in current frame (includes preamble)

· Symbols_DL2 = Number of symbols broadcast in DL MAP2 in the previous frame

· Symbols_Frame  =  Floor(Tf / Ts)

· Symbols_UL2 = Number of symbols broadcast in UL MAP2 in the frame preceding the previous frame

· TTG2 = 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.
8.4.4.1.1 Group Switching 







 {page 694}
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 {3183} 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 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 {3185, 3186}H-FDD Group Switch IE is used for signaling a group switch, a one-time CQICH channel {3186}may be assigned in that IE (see 8.4.5.3.28). The MS shall acknowledge the group switch when the BS includes a one-time CQICH allocation in the IE that contains the group switch instruction. The MS shall acknowledge - 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 224.
{page 695}
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Figure 224—H-FDD Group transition scenarios

8.4.4.1.2 Frame partition signaling 

The BS shall indicate the size (in symbols) of DL1 of the current frame using the “No. of OFDMA symbols” field (see 6.3.2.3.2) in DL-MAP1 whereas the same field in DL-MAP2 shall indicate the size of DL2 of the next frame. 

For the UL, the BS shall indicate, in the “No. OFDMA symbols” in UL-MAP1 and UL-MAP2, the size of UL1 of the next frame and the size of UL2 of the next-next (n+2) frame respectively.
{3227}In the event of errors decoding MAP2, the MS may no longer have valid partition information.  When a H-FDD MS no longer has valid partition information, the MS shall listen to MAP1 in order to receive updated partition information.
{add new section below}
8.4.4.1.3  DCD

{3192} 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.
{add new section below}
8.4.4.1.4  UCD

{3192} If the UCD Alignment for H-FDD is set to 1 (see table 559, 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.
Section 8.4.5.4:  Proposed Text 
Addressing comments {3216, 3221, 3223, 3225}  

8.4.5.4.10.16 MAP ACK Channel 

{3216}Each MAP ACK channel occupies one fast feedback slot. The MAP ACK channel shall be individually assigned to the MS for transmitting an acknowledgement of the receipt of the respective Persistent HARQ DL MAP IE (Section 8.4.5.3.29), the Persistent HARQ UL MAP IE (Section 8.4.5.4.30) or H-FDD group switch instructions (Section 8.4.4.1.1). The transmission takes place in a specific UL region designated by the UIUC=0. Each MAP ACK channel shall consist of 1 OFDMA slot mapped in a manner similar to UL data. A MAP ACK channel slot uses QPSK modulation on the 48 data subcarriers it contains and carries a data payload of 1 bit. Table 407 defines the mapping between the payload bit sequence and the subcarriers modulation.
[image: image4.emf]
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 434. 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. {3221} 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 434.)
...
8.4.5.6.2 Compressed UL-MAP 

The compressed UL-MAP format is presented in Table 450. The message may only appear after a compressed DL-MAP message to which it shall be appended. The message presents the same information as the standard format with the exception that the generic MAC header is omitted. 
UCD Count 
Matches the value of the Configuration Change Count of the UCD, which describes the UL
burst profiles that apply to this map. 
Allocation Start Time 
Effective start time of the UL allocation defined by the UL-MAP. 
{3227}{moved to following text to section 8.4.4.1.2}.

  
Section 11.3.1:  Proposed Text
11.3.1 UCD channel encodings

UCD channel encodings shared across PHY specifications are provided in Table 556.  
For FDD/H-FDD operation, if two TLVs for a particular type occur in the UCD, the first TLV corresponds to H-FDD group 1, while the second TLV corresponds to H-FDD group 2.
Section 11.4.1:  Proposed Text
{page 1139 line 4}
11.4.1 DCD channel encodings

The DCD Channel Encoding are provided in Table 563. 
For FDD/H-FDD operation, if two TLVs for a particular type occur in the DCD, the first TLV corresponds to H-FDD group 1, while the second TLV corresponds to H-FDD group 2.

{add/change at the appropriate places in Table 563}
	Name 
	Type
 (1 byte)
	Length 
	Value (variable length)
	PHY scope

	FDD DL inter-group
gap


	24
	1
	Bit 0(LSB): Indicates the location of the fractional symbols period (unusable DL time in each frame) the residual frame time (DL_residue) 

“0”- in between DL1 and DL2 before DL Subframe 2
“1” – end of DL2 after DL Subframe 2
Bits 1-2: integer portion of the inter-group gap (# of symbols, i.e., 0,1,2,3 symbols). Note: Fractional portion is indicated by bit-0 above # of symbols, 0,1,2,3, in DL_gap. (See 8.4.4.1) 

Bits 3-7: reserved, set to 0
	

	TTG
	7
	2 for TDD;
4 for H-FDD
	TTG (in PSs)

Note: for H-FDD, the first set of 2 bytes corresponds to H-FDD Group 1, while the second set of 2 bytes corresponds to H-FDD Group 2.
	

	RTG
	8
	1 for TDD; 
2 for H-FDD
	RTG (in PSs)
Note: for H-FDD, the first byte corresponds to H-FDD Group 1, while the second byte corresponds to H-FDD Group 2.


	

	DCD Alignment for H-FDD
	155
	1
	Bit #0 Alignment for H-FDD

“0”- DCD messages in Group 1 and 
Group 2 are different.
“1”- DCD messages in Group 1 and                                       Group 2 are the same.
Default value shall be 1.

	OFDMA


{Add in Table 559 OFDMA, page 1134 line 47 and 1135 line 63 in the presented below}
	
Name
	
Type
(1 byte)
	
Length

	Value

	Fast Feedback Region
	210
	5
	Bit #32~34, Parameter d that defines periodicity of 2^d frames

Bit #35~39, Allocation phase, expressed in frames

Note: Up to two TLVs may be used for FDD/H-FDD, to indicate two fast feedback regions in two groups.


	UCD Alignment for H-FDD
	218
	1
	Bit #0 Alignment for H-FDD support.                                        “0”- UCD messages in group1 and Group 2 are different.                                     
“1”- UCD messages in group1 and Group 2 are the same.                                        
Default value shall be 1.
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