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Introduction
IEEE 802.16j/D7 supports only TDD frame structure, and therefore, only the TDD mode of operation. However, the IEEE 802.16Rev2 supports FDD operation, which includes half-duplex FDD (H-FDD) and full duplex FDD capable mobiles. The FDD and H-FDD operation has also been included as additional features in WiMAX Profile Release 1.5. Therefore, relay support for FDD operation is very desirable such that the coverage and other performance enhancement of relay systems can be extended to the FDD based 16e systems as well.

We propose FDD and H-FDD mode of operation for TTR RS.
TTR RS and MR-BS Operation in FDD and H-FDD mode

For FDD operation, DL and UL frequencies are different from each other. An RS can also be designed to operate in FDD mode by using the same carrier for its DL (UL) transmission as its superordinate station does for its DL (UL). Figure 1 presents the DL/UL transmission in FDD mode.

[image: image1]
Figure 1 DL and UL transmission in FDD mode with half-duplex FDD relay.
Each hop employs the same carrier pairs in FDD.
The H-FDD frame structure in 802.16Rev2 can be extended to IEEE802.16j by reusing 16e FDD frame structure.

· The RS may obtain the UL carrier from the UCD during network entry. The same carrier frequencies used at the first hop can be used at other hops. In FDD mode, a TLV to configure the UL carrier for RS to use in communicating with its subordinate stations can be signaled.

· The RSs can operate in full duplex mode, e.g., may be allocated resources at all H-FDD available resources using HDD Paired Allocation IE.

Alternatively, the H-FDD frame structure in 802.16Rev2 can be extended to IEEE802.16j with minor modifications by reusing 16j TDD frame structure.
· Frame configuration: R-link channel description (RCD) MAC message can be employed to signal the access and relay zones. We have the following options: 

· The access zones are contiguous and fall within one of the subframes of H-FDD frame, while the relay zones are contiguous and fall within the other subframe. The FCH/MAP and R-FCH/R-MAP can be transmitted in the first tx access zone and relay zone, respectively. In this case, all the half-duplex MSs/SSs are set as Group 1 users, and all the RSs are set as Group 2 users, (or vice versa) in FDD mode.

· Each subframe may contain at least one access zone and zero or more relay zones. 

· The RS may obtain the UL carrier from the UCD during network entry. In FDD mode, an additional TLV to configure the UL carrier for RS to use in communicating with its subordinate stations can be signaled.

· The RSs can operate in full duplex mode, e.g., may be allocated resources at all H-FDD available resources using HDD Paired Allocation IE.

Examples for TTR RS and MR-BS using 16e (REV2) FDD frame structure
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Figure 1—Example of configuration for a non-transparent relay frame structure (case 1)
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Figure 2—Example of configuration for a non-transparent relay frame structure (case 2)
Spec changes
[Insert the subclause in line 46 of page 206 as following indicated:]

8.4.4.8 TDD frame structure of MR-BS and RS

8.4.4.8.2 Frame Structure for non-transparent TTR
A TTR RS may be configured to communicate with its subordinated station on subframe 1. The MR-BS frame structure is the same as the BS frame structure defined in 8.4.4.1. The common SYNC symbol defined in 8.4.6.1.1.2 may appear in the DL Subframe 2 for the RS synchronization. The RS frame structure for group 1 is the same as the BS frame structure for group 1 defined in 8.4.4.1. Group switching of MSs are inhibited in the RS. The RS shall communicate with the MR-BS in the same way as the SS.
Alternatively, the TTR RS may be configured to communicate with its subordinated station on both subframe described in 8.4.4.7.2. The RS shall not switch between groups. For both MR-BS and RS, each DL subframe is the same as the DL subframe defined in 8.4.4.7.2 except that the DL subframe 2 shall exclude the preamble and may exclude the access zone. Each UL subframe is the same as the UL subframe defined in 8.4.4.7.2.
[Modify the subclause in line 18 of page 259 as following indicated:]

	206
	1
	Bit #10: FDD support

Bit #110-15: Reserved
	SBC-REQ

SBC-RSP


[Modify the subclause in line 33 of page 286 as following indicated:]

	1
	2
	Bit #14: Operate in FDD mode

Bit #14-15: Reserved
	RS_Config-CMD
























































MS





RS





BS





DL





UL





f2





f1





f2





f1








PAGE  
4

_1283944528.vsd
Preamble


MAP1


DL1


DL Subframe 1


Receiver mode for
communicating with MR-BS


DL Subframe 2


DLgap 


OFDMA Frame Duration


Frequency 


DLgap 


Time


UL1


TTG2 


Preamble


MAP1


RTG2 


TTG1


TTG2 


DL Subframe 1


MAP2


DL2 (SS/RS)


DL Subframe 2


DLgap 


OFDMA Frame Duration


Frequency 


DLgap 


Time


Transmitter mode for
communicating with MR-BS


UL1


Preamble


MAP1


RTG2 


TTG1


TTG2 


Carrier f1


Carrier f2


MR-BS frame


Carrier f1


Carrier f2


RS frame


ULgap 


ULgap 


Preamble


MAP1


DL1


UL2 (SS/RS)


SYNC symbol



_1283944597.vsd
Preamble


MAP1


DL1


DL Subframe 1


DL Subframe 2


DLgap 


OFDMA Frame Duration


Frequency 


DLgap 


Time


UL1


TTG2 


Preamble


MAP1


RTG2 


TTG1


TTG2 


DL Subframe 1


DL Subframe 2


DLgap 


OFDMA Frame Duration


Frequency 


DLgap 


Time


Preamble


MAP1


RTG2 


TTG1


TTG2 


Carrier f1


Carrier f2


MR-BS frame


Carrier f1


Carrier f2


RS frame


ULgap 


ULgap 


Receiver mode for
communicating with MR-BS


MAP2


DL2 (SS/RS)


Transmitter mode for
communicating with MR-BS


UL1


DL1


UL2 (SS/RS)


Preamble


MAP1


SYNC symbol



