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1
Introduction
The TP on LTE BS MMSE-IRC baseline receiver was agreed in RAN4#75 [1,2]. However, there is some inconsistency in the description, e.g., the definition of rreceiver weight matrix in the context. In the following, we provide the updated TP for the clarifications on the UL-IRC baseline receiver. 
Reference
[1]
R4-153667, “TP on UL-IRC baseline receiver”, Nokia Networks, China Telecom, Huawei, ZTE, Samsung
[2] 
3GPP TR 36.884 V0.1.0 (2015-08), “Performance requirements of MMSE-IRC receiver for LTE BS”
----------------------------Start of TP -------------------------
4
Receiver structure

For PUSCH, the receiver equations are provided as the reference receiver for evaluation purpose. 
Assume that 
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-th UE scheduled by its serving BS, at the 
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, with DFT size of 
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.  With DFT, for each DFT-OFDM symbol, we have one DFT operation 
[image: image8.wmf])

,

(

l

m

j

s

(
[image: image9.wmf])

,

(

l

m

j

d


 per Tx.  The term 
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 is the frequency domain representation of the 
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-th DFT-OFDM symbol.  

The NRx-dimensional received signal vector 
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 of the k-th subcarrier and the l-th DFT-OFDM symbol by the serving BS of the 1st UE is assumed to be expressed as a sum of the signal 
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from the 1st UE, the interference signals 
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 (j>1) from other UEs and the white noise 
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where 
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 represent the NTx x1 transmitted signal vector from j-th UE, and the (NRx x NTx) channel matrix between the 
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-th UE and the serving BS of the 1st UE, containing the contribution from all receiver branches, with  
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 channel-matrix of size NTx x1 for the i-th receiver antenna, respectively. 
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 is the total number of UE scheduled by their corresponding BSs in the network. The recovered NStream x 1 signal vector at the BS, 
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, is detected as follows: 
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where the (NRx x NRx) receiver weight matrix 
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 is determined according to the type of PUSCH receiver, as discussed in the following sections. 
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  is a known (NStream x NRx) mapping matrix, which depends on the precoding Codebook and the number of receiver antennas.  The detected time-domain symbol, denoted as 
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, can be obtained with a IDFT operation for 
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There will be two types of PUSCH receiver, as MMSE receiver and MMSE-IRC receiver.  The equalization is assumed to perform in the frequency domain.

4.1
Baseline receiver: MMSE receiver

The MMSE receiver weight matrix is expressed as follow:
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where 
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denote the estimated channel matrix and noise power, respectively. P1 is the transmission power of UE scheduled by the serving cell and is equal to 
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4.2
MMSE-IRC receiver

The MMSE-IRC receiver weight matrix is usually defined as 
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where 
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denote the estimated channel matrix and covariance matrix, respectively.

To obtain the MMSE-IRC receiver weight matrix, the covariance matrix including the sources of inter-cell interference needs to be estimated.  The covariance matrix is estimated at DM-RS REs by following equations:
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where the DM-RS symbols are used to estimate the covariance matrix, and Nsp is the number of sampling DM-RS REs.
The estimation of interference covariance matrix shall be performed at per PRB and per TTI basis.
----------------------------End of TP -------------------------
�The dimension of W here is   inconsistent with the dimension of W in the following sections. Also, the definition of � EMBED Equation.3  ���is inconsistent with the definition  of� EMBED Equation.3  ��� in previous section.
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