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1 Introduction
In RAN4#75, we provided a contribution on the new propagation conditions to handle 4 receivers in the UE in [1]. In this contribution this proposal is contributed again. 
The current specification of the static as well as of the Multipath fading propagation conditions in 36.101, Appendix B, do only define 2 UE receivers. It needs to be updated to handle 4Rx. 
In this contribution the background is discussed and a change is proposed.
2 The current definition of the propagation conditions
2.1 The static propagation condition

Currently the following propagation matrices for 2 Receivers in the UE when there are 1,2,4 and 8 transmitters in the eNodeB are defined. 
For 1 port transmission the channel matrix is defined in the frequency domain by
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For 2 port transmission the channel matrix is defined in the frequency domain by
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For 4 port transmission the channel matrix is defined in the frequency domain by
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For 8 port transmission the channel matrix is defined in the frequency domain by
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3 Discussion

3.1 Static propagation condition
The current definition is only valid for 2 receiver antennas. Since static receivers are used for CSI tests as well as for sustained downlink datarates (SDR) an update of the definition is required. 

Requirements on this model is 

1) There shall be precoders, W, such as the total channel Q=H*W has max rank of the matrix
2) The total channel Q shall not be 0 in a complete row,  that means that the channel seen from an antenna port in the UE shall not be 0.
3.1.1 4Tx and 4Rx

For this case it is proposed that the following propagation condition is applied.
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Fulfill these requirements, First Rank(H)=4. In case of 1 Layer there exist the precoder W1(1)  according 36.211, table 6.3.4.2.3-2. With this precoder the total channel between becomes  
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which fulfils the requirements. 
Similar for 2 layers, 
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, 
etc…
3.1.2 2Tx and 4Rx

For the case of 2Tx and 4Rx, the following channel matrix is proposed:
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The rational for this proposed channel matrix is similar to the existing 1x2 propagation channel. The rank of this propagation channel is 2, which is given by the two first rows as well by the last 2 rows. The upper half of the matrix and the lower part are identical, indicating that the 1st antenna and 3rd antenna have the same combination of Rx paths, in the same way as the 2nd and the 4th  Rx antennas have the identical combinations of the Tx paths. By that we have a rank 2 propagation condition. 
3.1.3 8Tx and 4Rx
For the case of 8 Tx Antenna ports the following channel matrix is proposed

[image: image10.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

-

-

-

-

-

-

-

-

-

-

-

=

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

j

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

H


3.2 Multi-path fading propagation conditions
In the Multi-path fading propagation conditions in 36.101 Annex B.2.3, the MIMO Channel Correlation Matrices are defined for 2 Rx with 1, 2 and 4 Tx antenna ports, and also for the 4x4 case. The 1x4, 2x4 cases are missing and they are needed when adding new testcases, see copy of the Table below.

Table B.2.3.1-3: [image: image11.wmf]spat
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 correlation matrices 

	1x2 case
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	2x1 case
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	2x2 case
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	4x2 case
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	4x4 case
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 Therefore it is proposed to add these cases in the following tables
· Table B.2.3.1-3: [image: image17.wmf]spat

R

 correlation matrices 

· Table B.2.3.2-2: MIMO correlation matrices for high correlation

· Table B.2.3.2-3: MIMO correlation matrices for medium correlation

· Table B.2.3.2-4: MIMO correlation matrices for low correlation

4 Conclusion

Proposal 1: To update the channel matrices in 36.101 in order to support 4Rx  (1Tx with 4 Rx, 2Tx with 4Rx, 4 Tx with 4Rx as well as 8Tx with 4 Rx)   This is valid both for the static channels as the for the  Multipath propagation conditions.
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