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OFDMA FDD/H-FDD Frame Structure 

Dan Gal, Alcatel-Lucent 
8.4.4.1 FDD Frame Structure
{current text}
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 shall support both FDD and H-FDD SS types. The frame structure shall support a coordinated transmission arrangement of two groups of H-FDD users that share the frame at distinct partitions of the frame.”

{ please append the following new text at the end of the current section 8.4.4.1 of Rev2/D3 text, page 678}
8.4.4.1.1  Frame Partition

The FDD frame shall be partitioned into two subframes: subframe1 and subframe2 as shown in figures 218a and 218b. The frame partition boundary (i.e., the start of subframe2) shall be configurable and signaled by the BS to the MSs in the DCD message and optionally in the DL MAP in support of applications that require further partition changes between DCD updates. The signaling of the frame partition is defined in section 8.4.4.1.6.  A single frame preamble symbol shall be transmitted in the DL in the first symbol of subframe1. Subframe2 shall not include a preamble.
8.4.4.1.2  Subframe FCH and MAP 

Both DL subframes shall include FCH and MAPs that include information common to both groups of SSs as well as information specific to each group.

MAP1 shall start in symbol #2 of subframe1. MAP2 shall start in the first symbol of subframe2.
SSs associated with group1 shall receive DL in subframe1 and transmit UL in subframe2. Group2 shall transmit UL in subframe1 and receive DL in subframe2 in accordance with the group’s DL-MAP and UL-MAP. 

8.4.4.1.2  Half-duplex (H-FDD) and Full-duplex SS
H-FDD SS shall get allocations confined to a one DL/UL subframe. FDD SS shall be able to get DL allocations in both DL and UL subframes. 

8.4.4.1.3 DL Frame Gap
The DL contains a single time-gap, (g1 in figure 218a) that separates DL1 from DL2. The full-duplex BS shall pause transmission for a configurable duration determined by the values of SSRTG and SSTTG as well as the cell edge RTD (round trip delay) (a 6.6 usec for each 1 Km of cell radius). The gap shall allow group1 (G1) H-FDD SS whose allocations border with the end of DL subframe1 to switch state and frequency consistent with subframe2. 

The size of the gap shall be:  {two options exist. Need to choose one}
(a) an integer number of symbols
(b) an integer number of symbols + 62.4 usec (for 5 ms frame with 48 symbols).
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Figure - 218a.  OFDMA FDD/H-FDD Frame Structure
8.4.4.1.4 UL Frame Gaps

The first symbol of the UL frame shall not be allocated to any SS and shall enable SS to listen to the DL Preamble. Time gap g2 spans the second and optionally the third symbol shall be optionally dedicated to G2 SS switching from receive to transmit state as well as for RTD time advance (delayed transmission relative to the SS at the edge of the cell). Some G2 SS that are assigned allocations further inside the UL subframe1 may not need the g2 gap. The mid-UL frame gap g3 shall be similar in purpose to g1 (see figure 218a and 218b).  UL gap g2 shall occupy one symbol (and the 62.4 usec unused time of the 5 msec frame if choice (b) is chosen in the previous section. UL gap g4 shall be one symbol long.
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Figure – 218b.  OFDMA FDD/H-FDD Frame Structure Timing Constraints

The following relationships define the lengths of the FDD/H-FDD gaps: 

g1* ≥ SSRTG + ½ RTD [cell-edge] 

g2 ≥ 1 symbol + SSRTG + RTD [cell-edge]

g3 ≥ SSTTG + ½ RTD [cell-edge]

g4 ≥ SSTTG
8.4.4.1.5   H-FDD Group Association 
At initial network entry and reentry, idle-mode, and handoff, all SS shall be associated with Group1 (G1). In other operation scenarios, the BS may switch any SS to Group2. 
8.4.4.1.6  Frame Partition Signaling
The boundary of the frame partition shall be determined by the size – in number of symbols - of subframe2 (see figure 218a). Two signaling methods shall be supported by both the BS and all SS: (a) DCD-based signaling, for a scenario of infrequent changes and (b) MAP-based signaling, suitable for much higher frequency of changes. 
A DCD TLV - “FDD Partition TLV” – shall indicate which of the above two signaling methods apply at a given BS. The TLV shall convey the parameter values necessary to administer the frame partition changes. The TLV is described in Table 543. 
{Add to Table 543: DCD “FDD Partition TLV” }
	Name
	Type
	Length
	Value
	PHY Scope

	FDD Partition TLV
	16
	2
	Bit 0 (MSB): 

1: DCD-based signaling

0: MAP-based signaling

a. DCD-based signaling (MSB=1):

- bits 1-7: the Number of Symbols in DL Subframe2, 

- bits 8-15: LSBs of the Frame Number N of the first frame in which the DCD-based signaling method  - with the above parameter value - becomes effective. 

b. MAP-based signaling (MSB=0):

- bits 1-7: reserved

- bits 8-15:  LSBs of the Frame Number n of the first frame in which the MAP-based signaling method becomes effective. The first frame to convey the DL subframe2 size, in number of symbols, is frame n-1.

Note: for H-FDD, the “No. OFDMA symbols” parameter in the DL-MAP2 of a given frame (n-1) is the size - in symbols - of subframe2 in the next frame (n).
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