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MIMO Midamble proposal
Dengkui Zhu, Bo Sun, Ting Liang, Zirong Li, Dihao Ning, Ying Liu
ZTE Corporation
1. Introduction

In current D1 draft, MIMO midamble is defined to transmit every frame on the second last DL subframe. However, in some special frame configurations, e.g., there are only two subframes in the 16m DL frame, the midamble must be located in the first DL 16m subframe which will bring huge interference to the SA-preamble. 
This contribution proposes some modification to the location of the MIMO midamble in D1 draft in order to be compatible with different frame configuration cases. 

2. Solution Discussion
In current description of frame configuration, there are three possible cases of frame configuration which is conflict with the location of midamble defined in D1.

· Case 1: only two DL subframes in 16m frame while the second subframe is type1 or type2
1. The legacy system co-exists with advance air interface with FDM or TDM as in figure 1;
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Figure1 Advanced air interface UL FDM with WirelessMAN OFDMA UL
2. The system BW is 8.75/7MHz with 1/4 CP, and the DL:UL is 2:4/2:3 as in figure2
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Figure2 7MHz 1/4 CP 

   As the second subframe has 6 or 7 symbols, we proposal the midamble is located in the first symbol of the second DL subframe.
· Case 2: only two DL subframe in 16m frame while the second subframe is type3
1. The system BW is 7MHz with 1/16 CP, and the DL:UL is 2:4 as in figure 3
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Figure3 7MHz 1/16 CP 

As the second subframe has only 5 symbols in which midamble is unable to located, there are three possible solutions:

A: Midamble is not transmitted as most of the resource is allocated to UL which means the DL is mainly used to transmit control relative message but not data, so the midamble is not a necessary.

B: Midamble is located in the first symbol of the second subframe as case 1,and the left 4 symbols forms a new PRU structure which is same with the type 3 only with a certain symbol is deleted.
C: This configuration is not allowed in application and nothing to be changed in the current midamble location.
· Case 3: more than two DL subframes in 16m frame while almost all is type 3 except the first one.
1. The optional frame configuration for 5/10/20MHz
2. The system BW is 7MHz with 1/8 CP, and the DL:UL is 4:2 as in figure 4
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Figure4 7MHz 1/8 CP 

For this configuration, there could be two solutions:
A: Midamble located in the first symbol of the second last DL subframe, and the left 4 symbols form a new resource block type which is same with the type 3 only with a certain symbol is deleted.

B: This configuration is not allowed in application and nothing to be changed in the current midamble location.
3. Conclusion

In this contribution, we analyze the frame structures which conflict with the MIMO midamble location, and propose two possible solutions of midamble location in order to be compatible in some special frame configuration cases.   
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5. Text proposal for inclusion in the 802.16m D1 Draft
Option 1:

----------------------------------------------------------  Proposal Text1 Start  --------------------------------------------------- 

modify the following text at section 15.3.5.4.2, page282, line 49: 
MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. When there’re more than 2 subframes in the 16m DL zone ,the MIMO midamble shall be transmitted every frame on the next to last DL subframe. ,When there’re only 2 subframes in the 16m DL zone, the MIMO midamble shall be transmitted every frame on the second DL subframe.the MIMO midamble shall be transmitted every frame on the second last DL subframe. The midamble signal occupies the first OFDMA symbol in a DL type-1 or type-2 or type 3 sub-frame. For the type-1 sub​frame case, the remaining 5 consecutive symbols form a type-3 subframe. For the type-2 subframe case, the remaining 6 consecutive symbols form a type-1 subframe. For the type-3 subframe case, the remaining 4 consecutive symbols form a minimal resource unit to be exploited. 
---------------------------------------------------------------  Text 1 End  ----------------------------------------------------------------
Option 2:
----------------------------------------------------------  Proposal Text2 Start  --------------------------------------------------- 

modify the following text at section 15.3.5.4.2, page282, line 49: 
MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. When there’re more than 2 subframes in the 16m DL zone ,the MIMO midamble shall be transmitted every frame on the next to last DL subframe. When there’re only 2 subframes in the 16m DL zone, and the second DL subframe is a type-1 or type-2 subframe, the MIMO midamble shall be transmitted every frame on the second DL subframe. In other cases, the MIMO midamble shall not be transmitted.the MIMO midamble shall be transmitted every frame on the second last DL subframe. The midamble signal occupies the first OFDMA symbol in a DL type-1 or type-2 sub-frame. For the type-1 sub​frame case, the remaining 5 consecutive symbols form a type-3 subframe. For the type-2 subframe case, the remaining 6 consecutive symbols form a type-1 subframe.
---------------------------------------------------------------  Text 2 End  ----------------------------------------------------------------
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