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LG Electronics 
Introduction
System requirement- for the cell-edge user performance is defined in the document as a baseline. In order to improve the cell-edge user throughput, we can consider several interference mitigation techniques. Among them, multi-cell MIMO can be one of the prominent techniques providing good cell-edge performance[1]. Here, we propose interference mitigation using the codebook-based precoding multi-cell MIMO in the downlink. 
Closed-loop multi-cell MIMO

Closed-loop multi-cell MIMO can be a good solution for cell-edge users whose moving velocity is low or medium since multi-cell BSs can exploit the downlink channel information through the uplink feedback signal in order to improve the performance. Closed-loop multi-cell MIMO is suitable for getting the beamforming gain as well as AMC gain. Particularly, precoding MIMO scheme can be applied for multi-cell MIMO. But, there is possibility that PMI feedback information for target multi-cell BS is not useful for multi-cell MIMO if backbone network latency is longer than the coherence time of a transmitted signal. So, closed-loop multi-cell MIMO scheme is necessary not to make performance degradation due to the backbone network latency.    
Proposed schemes
We propose that codebook shall be used for small and large antenna spacing multi-cell MIMO  follows. 
 1) Small antenna spacing : Codebook based BF

 2) Large antenna spacing : Codebook based precoding MIMO
Basically, CL multi-cell MIMO scheme which exploits long term CSI(Channel Status Information) like AoD (Angle of Departure) information is desirable as the candidate for CL multi-cell MIMO if backbone network is used for transferring CSI to target BS. We have shown that DFT based codebook shows the robust performance in the spatially correlated channel [2]. Such a DFT based codebook can be also used for the multi-cell precoding MIMO or beamforming. 
Equation (1) is the generalized form of the basic DFT matrix
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where, Nt is the number of transmit antenna. 

And, phase shift matrix including AoD information is represented by using equation (2).
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where, for the case of m extension bits,                              . 

The final codebook element is              where C is created by the combination of column vector elements in    . 
Coexistence with other interference mitigation schemes 
PMI restriction (or beam avoidance) or FFR can be applied with CL multi-cell MIMO in order to enhance cell-edge user throughput. CL multi-cell MIMO request may be rejected if the requiring PMI is the same as that for PMI restriction of interfering BS because the PMI is requested by many cell-edge users for mitigating inter-cell interference[3]. Its impact is FFS. 
Message type and information for CL multi-cell MIMO

We can categorize the messages into three types, largely.
1) Service control message : This message is related to establish the signaling between MS, serving BS and target BS.
2) Scheduling information : BS ID, band, CQI, etc                                            
3) MIMO related information : CSI, MIMO type and antenna configuration, etc.

Method for transferring the channel status information
There are three feedback methods for transferring the channel status information to be considered:

1) BS to BS backbone network communication between the serving BS and the collaborative BSs. 
In this case, MIMO schemes robust to backbone network latency is desirable for multi-cell MIMO in order to overcome the issue.
2) Direct feedback to the collaborative BSs, that is, air to air from the MS side.
In this case, MIMO schemes applied to single cell MIMO is reusable but its impact on the conventional uplink signaling structure should be considered.
3)  Feedback via relay station located at the cell-edge area of the collaborative BSs. Relay station is considered as a good solution to enhance the cell-edge user throughput.
-
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Proposed Texts

---------------------------------------------------  Text Start  ---------------------------------------------------

11.x.x. Interference Management

11.x.x.x. Downlink 
11.x.x.x.x. Multi-cell MIMO
Based on the codebook, the closed-loop multi-cell MIMO shall be supported in downlink.
---------------------------------------------------  Text End  ---------------------------------------------------
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