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Frame Structure to Support H-FDD
Hua Cao, Juejun Liu, Allen Xu, Na Shan, Lei Jin, Sean McBeath, Yunsong Yang 
Huawei Technologies Co., Ltd.
1.
 Introduction

In 802.16Rev2/D2 the OFDMA PHY shall support both TDD and FDD(H-FDD and F-FDD)  duplexing modes. But there is inadequate specification detail about FDD systems. The proposal suggests the detail implements of H-FDD system in 802.16Rev2/D2 and the solution of extended transmission. The proposal also decreases the extra burden H-FDD put on BS scheduler and reduces per-SS H-FDD constraint which further complicates the scheduler. Simultaneously the proposal shortens the response delay between SS and BS. In the proposal SSs can also scan the preamble of asynchronous neighboring BSs efficiently.  
2.
 Proposal 

2.1
Frame Structure for H-FDD 

[image: image1]
Figure 1: H-FDD Frame Structure 
Figure 1 shows the frame structure of the H-FDD. Each frame size is 5ms. Divide each 5msec frame into two sub-frames on both DL and UL. Divide H-FDD SSs into two groups.

   On the DL, the leading sub-frame of frame N and the lagging sub-frame of frame N+1 serves Group 1 SSs, while the lagging sub-frame of frame N and the leading sub-frame of frame N+1 serves Group 2 SSs. On the UL , vice versa. Which group takes the leading DL sub-frame can be a function of frame index, e.g. in every odd-numbered frame, Group 1 takes the leading DL sub-frame, while in every even-numbered frame, Group 2 takes the leading DL sub-frame. The Gaps are RTG and TTG and can be put in UL/DL or both. The frame structure allows flexible ratio between DL and UL, and between groups.
   There are three MAPs (common MAP+MAP1+MAP2). The common MAP identifies the location of Sub-MAP1 and Sub-MAP2. An SS belongs to a group decodes the common MAP and the MAP in that group. In this structure the common MAP need not assignment unicast resource for H-FDD users. Then the overhead of common MAP is reduced and the spectrum utilization of the UL frequency is improved. 
2.1.2
Example of HARQ Sequence 


[image: image2]
Figure 2: HARQ Sequence 

SSs receiving downlink burst in frame N can transmit ACK/NACK in frame N+1. With this frame structure the minimal ACK delay can be achieved just like figure 2 shows. For DL HARQ operation, the BS sends a version of the encoded HARQ packet in frame N. The SS will attempt to decode the encoded packet on this first HARQ attempt. If the decoding succeeds, the SS will send an ACK to the BS in frame N+1. If the decoding fails, the SS will send a NACK to the BS in frame N+1. In response, the BS will continue to send another HARQ in frame N+2 or the BS will continue to send the HARQ attempt in frame N+2.
2.2
Frame Structure for Extended Transmission

[image: image3]
Figure 3: Extended transmission Frame Structure
Figure 2 shows the frame structure of extended transmission. The extended transmission is designed for cell edge SS (whose power is limited). In this scheme, the BS can allocate resources for an SS in two consecutive sub-frame without introducing additional MAP and MAC overhead. In the scheme an SS can also use the resource of adjacent frame in the same group.
3.   Proposal of Text changes

6.3.7 MAC support of PHY
6.3.7.1 Frequency division duplexing (FDD)
Page 293 Line 62
Figure XX describes the basics of the H-FDD mode of operation. The BS assigns the SSs into two 

different groups. And the two groups will swap between the two consecutive frames.

[image: image4]
Figure XX: H-FDD Frame Structure
4.  Conclusion
1. This proposal reduces the response delay between SS and BS.  

2. Better cell edge coverage with extended transmission. 
3. No complicated per-SS HFDD scheduling requirement.

4. Allows H-FDD SSs to scan the preamble of asynchronous neighboring BSs
1





2





1





1





1





2





2





2





1





1





2





2





1





1





1





1





2





2





2





2





Preamble





/





FCH





+ 





common MAP











n





Group n DL





/





UL MAP





n





1





Group n ACK





DL





UL





2





1





2





Frame N





(





5 





msec





)





Frame N





+





1





(





5 





msec





)





Frame N





+





2





(





5 





msec





)





Frame N





+





3





(





5 





msec





)





Group 





1 





DL





/





UL 





Traffic





Group 





2 





DL





/





UL 





Traffic





G





1





N





G





1





N





+





1





G





2





N





+





1





G





2





N





UL Break for 





Preamble





/





FCH





1





2





2





1





1





2





1





2





Gap  





/





UL 





Traffic





G





1





N





G





1





N





+





1





G





2





N





+





1





G





2





N





UL Break for 





Preamble





/





FCH





1





2





2





1





1





2





1





2





Gap 





1





2





1





1





1





2





2





2





1





1





2





2





1





1





1





1





2





2





2





2





Preamble





/





FCH





+ 





common MAP











n





Group n DL





/





UL MAP





n





1





Group n ACK





DL





UL





2





1





2





Frame N





(





5 





msec





)





Frame N





+





1





(





5 





msec





)





Frame N





+





2





(





5 





msec





)





Frame N





+





3





(





5 





msec





)





Group 





1 





DL





/





UL 





Traffic





Group 





2 





DL





1





2





1





1





1





2





2





2





1





1





2





2





1





1





1





1





2





2





2





2





Preamble





/





FCH





+ 





common MAP











n





Group n DL





/





UL MAP





n





1





Group n ACK





DL





UL





2





1





2





Frame N





(





5 





msec





)





Frame N





+





1





(





5 





msec





)





Frame N





+





2





(





5 





msec





)





Frame N





+





3





(





5 





msec





)





Group 





1 





DL





/





UL 





Traffic





Group 





2 





DL





/





UL 





Traffic





G





1





N





G





1





N





+





1





G





2





N





+





1





G





2





N





UL Break for 





Preamble





/





FCH





1





2





2





1





1





2





1





2





Gap  





2





2





2





2





Ranging/CQI 





Ranging/CQI 





Gap  





2





1





2





1





1





2





2





1





FCH





/





Preamble





UL Break for 





N





2





G





1





+





N





2





G





1





+





N





1





G





N





1





G





Traffic





UL 





/





DL





2 





Group 





Traffic





UL 





/





DL





1 





Group 





)





msec





5 





(





3





+





Frame N





)





msec





5 





(





2





+





Frame N





)





msec





5 





(





1





+





Frame N





)





msec





5 





(





Frame N





2





1





2





UL





DL





Group n ACK





1





n





UL MAP





/





Group n DL





n











common MAP





+ 





FCH





/





Preamble





2





2





2





2





1





1





1





1





2





2





1





1





2





2





2





1





1





1





2





1









  


