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Multiplexing Midamble Under ABS Cooperation for Interference Mitigation
1. Introduction
MIMO midamble for serving ABS has been described in IEEE802.16m-08/003r9a. For closed-loop downlink MIMO operation, channel estimation for serving BS is necessary for PMI selection and feedback. In this contribution, we propose a physical structure of multiplexing midamble that satisfies the additional requirement of interference mitigation among ABSs.

Interference mitigation techniques based on the MIMO structure with extended inter-ABS coordination mechanisms and interference measurements has been adopted in IEEE802.16m-08/003r9a. However, the detail channel estimation scheme for interfering ABSs is not described therein. With accurate channel estimation, MS calculates the worst or least interfering PMIs, and feedbacks the restricted or recommended PMIs to the serving ABS. 
Power control among ABSs is also a promised scheme for interference mitigation in IEEE802.16m-08/003r9a, with multiplexing midamble design among cooperative ABSs, power level at AMS from ABSs can also be calculated, and then feedback to serving ABS. Also, with proper power control among ABSs, the channel estimation quality can be further improved.  
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2. Multiplexing midamble design
The recommended multiplexing midamble has a similar structure as sounding sequence of uplink sounding channel, however the character of AMS and ABS are exchanged. Same sounding sequence which has low PAPR or immune to carrier frequency offset can also be applied here. 
We proposed three kinds of multiplexing scheme for multiplexing midamble design as in Fig2. A,B,…, stands for different BSs and the number followed by A,B,…, are antenna indexes of corresponding BS. 

(a) Frequency Division Multiplexing (FDM) :

Reference signal for each antenna of all coordinated BSs are multiplexed in an OFDM symbol.
(b) Time Division Multiplexing (TDM)

   Reference signals for different antennas of an BS are multiplexed in an OFDM symbol. Reference signals for different BSs are separated at different time unit.
(c) Code Division Multiplexing (CDM)

  Subcarriers in an OFDM symbol are divided into one or more groups, In each group, reference signal for each antenna of different BSs are multiplexed by using different code pattern. 
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3. Text proposal for inclusion in the 802.16m SDD
-------------------------------  Text Start  ---------------------------------------------------
Insert the following text at section 11.5.3.3, page 84, line 2: 
11.5.3.3 MIMO midamble
11.5.3.3.1 MIMO midamble for Single ABS

MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. The midamble signal occupies one OFDMA symbol in a DL sub-frame. 

11.5.3.3.2 Multiplexing midamble under inter-ABS coordination
Jointly design of midamble under inter-ABS coordination assists PMI cooperation, which mitigates inter-cell interference. The midamble signals of different ABSs could be multiplexed by FDM or CDM in an OFDMA symbol or TDM among different OFDMA symbols in different DL sub-frames. Multiplexing midamble can also be used for closed loop power control among ABSs, which can reduce inter-cell interference or improve the quality of channel estimation at AMS. 
Insert the following text at section 18.2.1.1, page173, line 27:
18.2.1.1 Inter-ABS Coordination

In order to support PMI coordination to mitigate inter-cell interference, the ABSs is capable of exchanging the interference measurement results such as the recommended PMI subset to be restricted or to be applied in neighboring cells with each other or with some control element in the backhaul network. For UL PMI coordination, this subset is estimated by ABS through estimating the sounding signals transmitted by specific AMSs. For DL PMI coordination, this subset is estimated by AMS through estimating the multiplexing midamble signal transmitted by ABSs under coordination. In order to facilitate the PMI coordination and interfering PMIs estimation, the information on the PMI and the associated resource allocation applied in each cell should also be exchanged.
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